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·1· · · · · · · · · ·P R O C E E D I N G S

·2· ·Whereupon,

·3· · · · · · ·VIDEOGRAPHER:· Here begins video disk

·4· ·number one in the video deposition of Sayfe Kiaei,

·5· ·Ph.D., in the matter of Samsung Electronics Company,

·6· ·LTD and Samsung Electronics America, Inc., and Apple

·7· ·Inc. versus IXI IP, LLC, in the United States Patent

·8· ·and Trademark Office, Before the Patent Trial and

·9· ·Appeal Board, for Case Number IPR2015-01443.

10· · · · · · ·Today is Tuesday, March 15, 2016.· The

11· ·time on the video monitor is 9:13:09 a.m.· We are

12· ·now on the record.· My name is Dave Cooper.· I'm the

13· ·certified legal video specialist with DTI Court

14· ·Reporting Services, 21 Church Street, Suite 150,

15· ·Rockville, Maryland, 20850.

16· · · · · · ·This video deposition is taking place at

17· ·Fish & Richardson, P.C. in the Dupont Conference

18· ·Room, located at 1425 K Street, Northwest,

19· ·Washington, D.C., 20005.· Would counsel and all

20· ·present please introduce themselves and who they

21· ·represent.

22· · · · · · ·MR. MUKERJI:· Good morning.· Indranil

23· ·Mukerji, Kevin Greene and Won Yoon, of Fish &

24· ·Richardson, representing Samsung, Apple and the
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·1· ·witness here today.

·2· · · · · · ·MR. HAIGHT:· George Haight, of Pepper

·3· ·Hamilton, on behalf of IXI IP.· With me from Pepper

·4· ·Hamilton is Griffin Mesmer, and from IXI, Steve

·5· ·Pedersen.

·6· · · · · · ·VIDEOGRAPHER:· The court reporter, Robert

·7· ·Jakupciak, of DTI Court Reporting Services, will now

·8· ·swear in the witness.

·9· ·Whereupon,

10· · · · · · · · · · SAYFE KIAEI, PH.D,

11· ·called as a witness, and having been first duly

12· ·sworn, was examined and testified as follows:

13· · · · EXAMINATION BY COUNSEL FOR THE PATENT OWNER

14· ·BY MR. HAIGHT:

15· · · · Q· · Good morning, Dr. Kiaei.

16· · · · A· · Good morning, counsel.

17· · · · Q· · My name is George Haight.· I'm here on

18· ·behalf of IXI.· Today I'll be taking your

19· ·deposition.· Have you had your deposition taken

20· ·before?

21· · · · A· · Yes, I have, counsel.

22· · · · Q· · How many times?

23· · · · A· · I have done it three times before.

24· · · · Q· · And when was the last time you were
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·1· ·deposed?

·2· · · · A· · It was roughly five, six months ago, the

·3· ·summer, last summer.

·4· · · · Q· · So I'm sure you are familiar with the

·5· ·proceedings, but I would like to go over just a few

·6· ·ground rules as to how today and the next few days

·7· ·will go.· Is that okay?

·8· · · · A· · Yes, please.· Thank you.

·9· · · · Q· · So today I'll be asking you questions.  I

10· ·will try my best to make sure those answers are

11· ·clear.· If you don't understand any part of my

12· ·question, please ask and I will try to rephrase or

13· ·explain.· If you do provide an answer, I will assume

14· ·that you understood the question.· Is that fair?

15· · · · A· · Thank you.· Yes, it is.

16· · · · Q· · From time to time your counsel may object.

17· ·Unless he specifically asks you not to answer, you

18· ·should answer the question.

19· · · · · · ·We -- today's purpose is not to have a

20· ·marathon, so if at any time you need to take a break

21· ·or need to use the rest room, please let me know.

22· ·All I will ask is that if there is a question

23· ·pending, that you answer the question before we

24· ·break.· Is that fair?
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·1· · · · A· · Yes, it is.· Thank you.

·2· · · · Q· · Is there any reason you cannot give

·3· ·truthful and honest testimony here today?

·4· · · · A· · No, there is not, counsel.

·5· · · · Q· · Thank you.· You mentioned that you were

·6· ·deposed five or six months ago; is that correct?

·7· · · · A· · Yes.· I don't remember the exact date, but

·8· ·it was a few months ago here in D.C.

·9· · · · Q· · Can you briefly describe the nature of

10· ·that deposition?

11· · · · A· · In general, the nature of that deposition

12· ·was an IPR proceeding.

13· · · · Q· · Yes.· And is it fair to say you were the

14· ·expert witness in that proceeding?

15· · · · A· · Yes, counsel, I was.

16· · · · Q· · And can you briefly describe the subject

17· ·matter of that IPR, or the patents related to that

18· ·IPR?

19· · · · · · ·MR. MUKERJI:· Dr. Kiaei, you can answer

20· ·this question.· I'll just caution you I don't know

21· ·what those depositions were or what you said.· Just

22· ·respect any confidentiality obligations.

23· · · · · · ·THE WITNESS:· Thank you.

24· · · · · · ·MR. MUKERJI:· If you hit a point where you
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·1· ·feel like you are getting into something

·2· ·confidential, let us know and we can talk.

·3· · · · A· · Thank you.· The general subject was on

·4· ·wireless communications.

·5· · · · Q· · Prior to that deposition when was the last

·6· ·time you were deposed?

·7· · · · A· · It was roughly six months before that I

·8· ·believe.· I want to say it was around the beginning

·9· ·of 2015.

10· · · · Q· · Was that for another IPR matter?

11· · · · A· · No, that was not.· That was for a -- I

12· ·don't know what the exact legal terminology was.· It

13· ·was an arbitration case for IP discussions,

14· ·licensing discussions.

15· · · · Q· · And was your role in that arbitration as

16· ·an expert witness?

17· · · · A· · Yes.· I was a technical expert.

18· · · · Q· · That technology related to wireless

19· ·communications?

20· · · · A· · Yes, it was wireless communications as

21· ·well, yes.

22· · · · Q· · I want to talk a little bit about your

23· ·preparation for this deposition today.· I don't want

24· ·to get into the specifics of conversations you had
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·1· ·with your counsel.· Obviously, that is privileged.

·2· ·But there are a few questions I want to ask just

·3· ·about how you went about preparing for this

·4· ·deposition.

·5· · · · · · ·Did you meet with counsel in preparation

·6· ·for today's deposition?

·7· · · · A· · For today's deposition?

·8· · · · Q· · Yes.

·9· · · · A· · Yes.· I did meet with counsel for

10· ·preparing for today's deposition.

11· · · · Q· · When did that meeting occur?

12· · · · A· · I have been meeting them for the past two,

13· ·three days.

14· · · · Q· · How long would you say that -- well, let

15· ·me ask a different question.· Who was present at

16· ·those meetings, if you can recall?

17· · · · A· · Primarily the counsels by Fish &

18· ·Richardson who are present here.

19· · · · Q· · And over those two or three days how much

20· ·time would you say you spent in meetings preparing

21· ·for this deposition?

22· · · · · · ·MR. MUKERJI:· So, can I just -- for

23· ·clarification sake, since you have four depositions,

24· ·you keep asking about this deposition.· The prep
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·1· ·time I will just tell you was for prepping for all

·2· ·the depositions.

·3· · · · · · ·MR. HAIGHT:· Sure.

·4· · · · · · ·MR. MUKERJI:· Just to clarify the

·5· ·question.· So you can answer about this deposition

·6· ·or you can answer in total, but just make it clear

·7· ·what your answer is.

·8· · · · · · ·THE WITNESS:· I appreciate it.· Thank you.

·9· ·I would say the last few days rather than just the

10· ·two or three days.· For the last few days, boy, I

11· ·would say not only just for this deposition, but for

12· ·all the four depositions that I have.· What do you

13· ·want?· Hours?

14· ·BY MR. HAIGHT:

15· · · · Q· · If you can.

16· · · · A· · I can say roughly working hours, the last

17· ·three, four days it's been four and eight, six to

18· ·eight hours roughly for the last few days.

19· · · · Q· · And specifically relating to this

20· ·deposition, the deposition related to IPR2015-01443,

21· ·did you review any documents during your

22· ·preparations?

23· · · · A· · Yes, I did review documents in preparation

24· ·for --
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·1· · · · Q· · Do you recall -- sorry.· I didn't mean to

·2· ·interrupt.

·3· · · · A· · Absolutely.· No problem.

·4· · · · Q· · Do you recall what those documents were?

·5· · · · · · ·MR. MUKERJI:· Yes or no question.

·6· · · · A· · Do I recall what those documents were?

·7· ·Yes, I do.· Roughly, yes, I do.· Yes.

·8· · · · Q· · What were those documents?

·9· · · · · · ·MR. MUKERJI:· So I'm going to jump in

10· ·there.· I think you are starting to get close to

11· ·work product now.· You can put documents in front of

12· ·him and certainly ask him if he has reviewed this

13· ·recently and he will answer that.· But sort of

14· ·asking him to describe the sum total of documents

15· ·that were used in his privileged preparations I

16· ·think is getting a bit close.· I'm going to instruct

17· ·him not to answer.

18· · · · · · ·MR. HAIGHT:· Let's mark this as -- I

19· ·think, counsel, because we have four different

20· ·proceedings over the next couple days, what I would

21· ·like to do with the exhibits is I'm going to mark

22· ·them with the first four letters -- I guess the last

23· ·four letters of the IPR, so the first exhibit will

24· ·be 1443-1.
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·1· · · · · · · (1443 Exhibit Number 1

·2· · · · · · · was marked for identification.)

·3· · · · · · ·MR. MUKERJI:· Yes.· I understand.· Thank

·4· ·you.· Counsel, we may be missing some pages of the

·5· ·exhibit.· I have got the cover and certificate of

·6· ·service.· Maybe it's just a photocopying error.

·7· · · · · · ·MR. HAIGHT:· Yep.· Here.· You can have

·8· ·that.· I apologize.

·9· ·BY MR. HAIGHT:

10· · · · Q· · Dr. Kiaei, can you just confirm that --

11· ·no.· You have a bad one, too.

12· · · · · · ·MR. MUKERJI:· I will give the witness the

13· ·good one, and if you don't mind, I'll just look over

14· ·his shoulder.

15· · · · · · ·MR. HAIGHT:· That's fine.

16· · · · · · ·THE WITNESS:· Do you want me to put the

17· ·Exhibit Number on this one?

18· · · · · · ·MR. HAIGHT:· Yes.· If you wouldn't mind.

19· · · · · · ·MR. MUKERJI:· Let the record reflect that

20· ·Dr. Kiaei is removing the exhibit sticker from an

21· ·incorrectly photocopied exhibit and putting it on

22· ·the correct one.

23· · · · · · ·THE WITNESS:· That doesn't have a second

24· ·page.
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·1· · · · · · ·MR. HAIGHT:· That's fine.

·2· ·BY MR. HAIGHT:

·3· · · · Q· · Just to confirm, there is text on the

·4· ·second page of that?

·5· · · · A· · Yes, there is.· There is text on the

·6· ·second page.

·7· · · · Q· · Do you recognize what's been marked as

·8· ·Exhibit 1443-1?

·9· · · · A· · I don't recall it.

10· · · · Q· · Okay.· For the record, that is the Notice

11· ·of Deposition for Case Number IPR2015-1443.· I'll

12· ·just ask, doctor, is it your understanding that you

13· ·are here today specifically to discuss the subject

14· ·matter of IPR2015-1443?

15· · · · A· · Yes.· I am here to discuss the deposition

16· ·on that particular subject matter you just

17· ·mentioned.

18· · · · Q· · Thank you.· You can set that aside.

19· · · · A· · Thank you.

20· · · · · · ·MR. HAIGHT:· I'm going to hand you what we

21· ·will mark as Exhibit 1443-2.

22· · · · · · · (1443 Exhibit Number 2

23· · · · · · · was marked for identification.)

24· · · · · · ·THE WITNESS:· Thank you.
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·1· ·BY MR. HAIGHT:

·2· · · · Q· · Feel free to look through the entire

·3· ·exhibit, but I will ask you if you recognize that

·4· ·document when you've had a chance to review it?

·5· · · · A· · Yes, I do recognize this document.

·6· · · · Q· · What is Exhibit 1443-2?

·7· · · · A· · It is a copy of my vitae, resume'.

·8· · · · Q· · And this resume' was submitted with your

·9· ·declaration in this IPR; is that correct?

10· · · · A· · Yes, it was.

11· · · · Q· · As far as you are aware, is this CV or

12· ·resume' still up-to-date?

13· · · · A· · It is not up-to-date.· It is at least I

14· ·would say almost a year old.· There has been a

15· ·number of changes, additions to that.· But as of the

16· ·date I sent to them it was up-to-date.

17· · · · Q· · And sitting here today, do you know what

18· ·specifically you would update on this resume'?

19· · · · A· · I will try.· I will do my best.· My

20· ·positions have not changed at the university, with

21· ·the exception that I am currently in the process of

22· ·being promoted to the Vice President of Research,

23· ·Associate Vice President for Research in the

24· ·university.· The list of expert witness cases is
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·1· ·maybe complete.· It may have been missing a couple

·2· ·of them.· The one case I mentioned I had the

·3· ·deposition last summer is not here.· And also -- no.

·4· ·That's the one that's not here.

·5· · · · · · ·Consultancies is accurate to the best of

·6· ·my knowledge.· Awards have not changed.

·7· ·Professional recognitions are the same.· IEEE

·8· ·editorials, there has been some additions to that,

·9· ·as well as invited talks.

10· · · · · · ·My patents should be accurate.· There may

11· ·have been a -- I noticed last night, I was doing

12· ·something else and I noticed that one of my GPS

13· ·patents is not here.· So I have a patent on GPS

14· ·which I don't see it here.

15· · · · · · ·Standards contributions are correct.

16· ·Except I see an error right now in item number 3 of

17· ·my standards contributions.· It should be Universal

18· ·ADSL Working Group instead of ADAL.· I'm glad we are

19· ·doing this.· I'm finding typos in my resume'.

20· · · · · · ·My journal publications may not be

21· ·accurate.· I may have had additional ones in there.

22· ·And to be frank with you, I don't remember either --

23· ·I go and look at the IEEE database to see --

24· · · · Q· · That's fine.· I don't mean to interrupt.
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·1· ·I'm not trying to test your memory.· I'm trying to

·2· ·get a sense of whether this is --

·3· · · · A· · Sure.

·4· · · · Q· · Going back, you said you are about to

·5· ·receive a promotion to Assistant VP of Research; is

·6· ·that correct?

·7· · · · A· · Associate Vice President.

·8· · · · Q· · Associate Vice President?

·9· · · · A· · Right.

10· · · · Q· · When will that promotion take effect?

11· · · · A· · Sometime in the next month or two if

12· ·everything is agreed upon.

13· · · · Q· · Will you continue to be professor and

14· ·director of the NSF Wireless Research Center upon

15· ·your promotion, or will your responsibilities change

16· ·in that regard?

17· · · · A· · That's some of the things we are

18· ·discussing.· I will still be a professor.· Whether I

19· ·will continue as a director of the center or not

20· ·depends on how much commitment I have in the

21· ·Associate Vice President.· It's hard to say.· I will

22· ·have some role in there.· I'm not sure how I'm going

23· ·to handle that now.· That's one of the things I'm

24· ·discussing.
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·1· · · · Q· · Sure.· If you could just briefly describe

·2· ·your responsibilities as Director of the NSF

·3· ·Wireless Communications Center?

·4· · · · A· · I am a -- number one, I'm a researcher in

·5· ·that center, so I have a number of research projects

·6· ·that I manage and work with my students that we

·7· ·present and get funding from the center.

·8· · · · · · ·As a director of the center, I'm

·9· ·responsible for interacting with industry,

10· ·developing projects with industry, and as well as

11· ·working with the National Science Foundations on

12· ·developing research projects and overall managing of

13· ·the center.· I do have a number of staff that help

14· ·with the details.· My focus is primarily on the

15· ·research, academic side, and overall direction and

16· ·strategy for the center.

17· · · · Q· · And in addition to that, you are a

18· ·professor.· What -- are there other roles and

19· ·responsibilities as a professor besides teaching

20· ·classes that you have currently?

21· · · · A· · Yes.· Teaching classes is almost like an

22· ·extra curriculum activity for us, which is meaning

23· ·that a majority of our time goes into research,

24· ·advising the students, writing research proposals,
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·1· ·other responsibilities as such.

·2· · · · Q· · Are you teaching any classes this

·3· ·semester?

·4· · · · A· · Yes, I am.

·5· · · · Q· · Which class or what classes are you

·6· ·teaching?

·7· · · · A· · I teach one class this semester, which is

·8· ·a senior/graduate level class on analog circuits.

·9· · · · Q· · And to the extent that you know, what

10· ·roles and responsibilities will you have as

11· ·Associate Vice President of Research?

12· · · · A· · That is not exactly clear, but primarily

13· ·overall leading the research effort in my area in

14· ·the university working with faculty and other

15· ·researchers in my own research focus areas.

16· · · · Q· · What are your primary research focus

17· ·areas?

18· · · · A· · Communications systems, networking

19· ·systems, and related areas to those, including both

20· ·the networking as well as the software and hardware

21· ·aspects of the communication systems.· Also, I have

22· ·recently been working on energy systems and looking

23· ·at energy issues and related areas, research in the

24· ·area.
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·1· · · · Q· · In the section of your CV that's titled

·2· ·Consultant, I believe that's on page 4?

·3· · · · A· · Yes, I'm there.

·4· · · · Q· · You have five different I guess

·5· ·engagements.· Were any of those consultancies

·6· ·litigation-related?

·7· · · · A· · None of them were litigation-related.

·8· ·These were all technical consultancies.

·9· · · · · · ·MR. HAIGHT:· Would you mark that Exhibit

10· ·1443-3?

11· · · · · · · (1443 Exhibit Number 3

12· · · · · · · was marked for identification.)

13· · · · · · ·THE WITNESS:· Thank you.

14· ·BY MR. HAIGHT:

15· · · · Q· · Do you recognize what's been handed to you

16· ·as Exhibit 1443-3?

17· · · · A· · Yes, I do, counsel.· This is my

18· ·declaration on the '532 patent that we are

19· ·discussing today.

20· · · · Q· · Just we are clear on the technology --

21· ·terminology, sorry, when you say the '532 patent,

22· ·are you referring to U.S. Patent Number 7,295,532?

23· · · · A· · Yes, I am, counsel.

24· · · · Q· · And throughout the day if we refer to that
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·1· ·as the '532 patent, you'll understand what we are

·2· ·talking about?

·3· · · · A· · Yes, counsel.

·4· · · · Q· · Thank you.

·5· · · · A· · Thank you.

·6· · · · Q· · Sitting here today, are you aware of any

·7· ·mistakes or errors in this declaration?

·8· · · · A· · To the best of my knowledge, no.

·9· · · · Q· · And if I could have you flip to the last

10· ·page, I believe that's page 36 of Exhibit 1443-3?

11· · · · A· · Yes, counsel.

12· · · · Q· · Is that your signature about halfway down

13· ·the page on the right?

14· · · · A· · Yes, it is, counsel.

15· · · · Q· · If you could turn to I believe it's the

16· ·top of page 2 of your declaration, paragraph five

17· ·that continues over from page one to two.· The last

18· ·sentence of paragraph five says:· "My research is

19· ·funded by various industry, federal agencies,

20· ·including NSF, DARPA, ONR, DOE, et cetera, with an

21· ·average research funding of 1 million per year."· Do

22· ·you see that?

23· · · · A· · Yes, I do, counsel.

24· · · · Q· · Do you have a sense of how much of that
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·1· ·average 1 million per year comes from the various

·2· ·industries that you mentioned?

·3· · · · A· · I can't recall at this point.· And if it

·4· ·is coming from industry, it is coming through the

·5· ·center, not directly as a one-to-one project with

·6· ·industry.· It's coming to the NSF Center Connection

·7· ·One, and in there it's not a one-to-one specific

·8· ·research project that we do work on.· There is some

·9· ·differentiations in there.

10· · · · Q· · I think you mentioned the NSF Center

11· ·Connection One?

12· · · · A· · Yes, I did.

13· · · · Q· · What is that?

14· · · · A· · It is the center which I am the director

15· ·of.· It's the SNF industry university cooperative

16· ·research center.

17· · · · Q· · That's what Connection One --

18· · · · A· · Connection One is the name of it.· Right.

19· · · · Q· · Thank you.

20· · · · A· · Sure.

21· · · · Q· · To your knowledge, has any of your

22· ·research that's been funded through the NSF Center

23· ·Connection come from Apple?

24· · · · A· · No.
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·1· · · · Q· · Has any come from Samsung?

·2· · · · A· · Not for my project.· Samsung had a project

·3· ·with another faculty.

·4· · · · Q· · But you were not involved in that?

·5· · · · A· · I was not involved in that.

·6· · · · Q· · What about Blackberry, same question?

·7· · · · A· · No.· No Blackberry.

·8· · · · Q· · Would you say the majority of the funding

·9· ·that comes in to the NSF comes from industry or

10· ·comes from the federal agencies?

11· · · · A· · For the Connection One Center?

12· · · · Q· · Yes.

13· · · · A· · Connection One Center funding is by

14· ·membership, meaning that industry pays an annual fee

15· ·and becomes a member of the center, and as a result

16· ·of that, is able to work with various faculty and

17· ·students in the center.· It's not a -- that's what I

18· ·said.· It's not a direct one-to-one project.· It's

19· ·not a statement of the work, do this job for me.

20· ·They are joining a federation I should say or a

21· ·center.· They cannot have exclusive one-to-one

22· ·project with X and Y.

23· · · · Q· · Do you have any research engagements

24· ·outside of that center that would correspond to a
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·1· ·one-to-one in your role as a professor?

·2· · · · A· · Yes.· This year -- with industry you mean?

·3· · · · Q· · Yes.

·4· · · · A· · With industry this year, no.· I don't

·5· ·recall at least to the best of my knowledge.· There

·6· ·may have been some remnants from the past still

·7· ·going on, but at this point, no, nothing this year.

·8· · · · Q· · In the past three years have you had any

·9· ·research outside of the center funded by Apple,

10· ·Samsung or Blackberry?

11· · · · A· · I personally have not had any research

12· ·funded by Apple or Samsung or Blackberry directly

13· ·with me.

14· · · · Q· · In the last three years or ever?

15· · · · A· · If I'm not mistaken, ever.· I don't

16· ·remember -- Apple I know for sure never ever.

17· ·Blackberry I know for sure ever.· And Samsung joined

18· ·the center, was working with another faculty.· That

19· ·also terminated I believe two or three years ago,

20· ·their membership in the center.

21· · · · Q· · The membership ended two or three years

22· ·ago?

23· · · · A· · Yes, they did.

24· · · · Q· · How many members does the center currently
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·1· ·have?

·2· · · · A· · Currently I don't know.· I can say --

·3· ·because it changes based on when their contract

·4· ·ends.· On average I would say anywhere from, it

·5· ·ranges from eight to ten to 15.

·6· · · · Q· · Are either Apple or Blackberry currently

·7· ·members?

·8· · · · A· · They are not.

·9· · · · Q· · Have they ever been?

10· · · · A· · They have never been a member.· To the

11· ·best of my knowledge they have never been a member.

12· · · · · · ·I need to clarify one thing here.· That's

13· ·why I said to the best of my knowledge, is because

14· ·the center is not just one university.· We have, we

15· ·had four other universities.· But overall I don't

16· ·remember the other universities have any of the

17· ·Samsung, Apple or Blackberry in their membership

18· ·either.· I know Samsung was a member two, three

19· ·years ago with another faculty.

20· · · · Q· · You mentioned four other universities.

21· ·What were those four?

22· · · · A· · A couple of them completed their funding

23· ·in the center.· The center at its maturity had

24· ·Arizona State University, University of Arizona at
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·1· ·Tuscan, Ohio State University, Rensselaer

·2· ·Polytechnic Institute or RPI, and University of

·3· ·Hawaii.· That was for our summer meetings.

·4· · · · Q· · I can imagine.

·5· · · · A· · They have a very strong communications

·6· ·system.

·7· · · · Q· · Looking at paragraph six of your

·8· ·declaration, you mentioned you designed a baseband

·9· ·communication system for Motorola called Talkabout

10· ·Radio; is that correct?

11· · · · A· · Yes, I did.

12· · · · Q· · Would you briefly describe what Talkabout

13· ·Radio is?

14· · · · A· · The Talkabout Radio of Motorola is a

15· ·sports radio, a short wave -- it's sports radios

16· ·that, two-way radios that you see also being sold in

17· ·the country.· It's a two-way radio mostly used for

18· ·sports and talking one-to-one like a walkie-talkie

19· ·type of a radio system.

20· · · · Q· · And are those radio frequency or RF based?

21· · · · A· · Yes.· They are RF based radio frequencies,

22· ·yes, I believe.

23· · · · Q· · You also mentioned that you have been a

24· ·consultant on various projects with Intel; is that
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·1· ·correct?

·2· · · · A· · Yes.· I was.

·3· · · · Q· · When were -- when was that?

·4· · · · A· · It was in early 2000 time period, around

·5· ·2000 -- I don't remember the exact date, 2002 or

·6· ·three.· It may have been around that time frame.

·7· ·Maybe one year ahead of or before.· Approximately

·8· ·when I joined Arizona State I engaged with them.

·9· · · · Q· · And your engagements with Texas

10· ·Instruments and Sony Wireless and Tektronics, were

11· ·those roughly the same time period or did those

12· ·span --

13· · · · A· · Different time periods.· They span from

14· ·1987 to 2004, five.

15· · · · Q· · Moving down to paragraph 13 of your

16· ·declaration, which is on page 3 and into page 4, you

17· ·see a list of documents that you reviewed in

18· ·preparation for your declaration?

19· · · · A· · Yes.· These are the documents that I

20· ·reviewed, including the claims of the patent, in

21· ·view of the specification and the file history.

22· · · · Q· · Do you recall reviewing any other

23· ·documents that are not listed here in, as you were

24· ·preparing your declaration?
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·1· · · · A· · I may have been looking at some references

·2· ·to familiarize myself with some of the terminology.

·3· · · · Q· · What types of references would those be?

·4· · · · A· · I don't remember exactly.· It could have

·5· ·been IEEE papers and so forth or books, some of my

·6· ·textbooks in my office refreshed my memory.

·7· · · · Q· · And are you aware that there is also a

·8· ·currently pending litigation in U.S. District Court

·9· ·related to this patent, the '532?

10· · · · · · ·MR. MUKERJI:· Yes or no question.

11· · · · A· · Yes.

12· · · · Q· · Did you review or look at any documents

13· ·from that litigation in preparation of your

14· ·declaration?

15· · · · A· · No.

16· · · · Q· · Is there any specific reason -- you

17· ·mentioned you may have consulted some other IEEE

18· ·papers or other references to familiarize yourself

19· ·with the terminology.· Is there any particular

20· ·reason you would not have listed them in your

21· ·declaration here?

22· · · · A· · No.

23· · · · Q· · Is it fair to say that because they are

24· ·not listed here, you didn't rely on those
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·1· ·references?

·2· · · · A· · Yes.· On this declaration I only relied on

·3· ·these references, but my knowledge in the field, my

·4· ·expertise and if I have to brush up on some areas, I

·5· ·looked at them.· But everything I have here in my

·6· ·declaration is based on these references.

·7· · · · Q· · In paragraph 15 you talk about the level

·8· ·of ordinary skill in the art.· Do you see that?

·9· · · · A· · Yes.· I see paragraph 15.

10· · · · Q· · And you said that a person of ordinary

11· ·skill at the time of the critical date would have

12· ·had a master's of science in an academic area

13· ·emphasizing electrical engineering, computer

14· ·engineering or computer science or a similar

15· ·technical master's degree or higher degree with

16· ·concentration in communication and networking

17· ·systems, or alternatively, a bachelor degree or

18· ·higher degree in an academic area emphasizing

19· ·electrical engineering, computer engineering or

20· ·computer science and having two or more years of

21· ·experience in communication and networking systems.

22· ·Did I read that correctly?

23· · · · A· · Yes, you did.· That is correct.· Thank

24· ·you.
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·1· · · · Q· · Was that a definition that you arrived at

·2· ·on your own?

·3· · · · A· · It was my recommendation based on my

·4· ·knowledge.· It may have been edited a little bit

·5· ·jointly, but overall yes, it is my recommendation on

·6· ·what a person of ordinary skill in the art as of the

·7· ·critical date would be.

·8· · · · Q· · When you say edited jointly, to whom are

·9· ·you referring to?

10· · · · A· · When I wrote the document, my declaration,

11· ·the first draft, there was discussions with my

12· ·counsel and throughout that process.· But the

13· ·overall definition and the requirements of a person

14· ·of ordinary skill in the art as of the critical

15· ·date, I agree with that, what's in here.

16· · · · · · ·MR. HAIGHT:· Can we mark that as 1443-4?

17· · · · · · · (1443 Exhibit Number 4

18· · · · · · · was marked for identification.)

19· ·BY MR. HAIGHT:

20· · · · Q· · Dr. Kiaei, you have been handed what's

21· ·been marked as Exhibit 1443-4.· Feel free to review

22· ·that exhibit in its entirety, but I will ask you

23· ·when you are ready if you recognize that document?

24· · · · A· · Yes, I do recognize that document.
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·1· · · · Q· · What is Exhibit 1443-4?

·2· · · · A· · It is U.S. Patent 7,295,532.

·3· · · · Q· · And it's your understanding this is,

·4· ·certain claims of this patent are the ones being

·5· ·challenged in this IPR proceeding?

·6· · · · A· · That is my understanding.

·7· · · · Q· · When was the last time you reviewed the

·8· ·'532 patent?

·9· · · · A· · I looked at the '532 patent the last few

10· ·days.

11· · · · Q· · And when was the last time you reviewed

12· ·your declaration?

13· · · · A· · Yesterday and this morning I briefly

14· ·skimmed through it.

15· · · · Q· · In your declaration you stated that you

16· ·considered how to interpret the term, quote,

17· ·"software component ... loaded ... from one or more

18· ·devices connected to said one or more cellular

19· ·networks."· Paragraph 24 for your reference.· Do you

20· ·recall that?

21· · · · A· · Yes.· It is the first two lines on

22· ·paragraph 24.

23· · · · Q· · And you state from your review you believe

24· ·that term should be interpreted as encompassing
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·1· ·software components that are loaded from one or more

·2· ·devices that are either directly or indirectly

·3· ·coupled to one or more cellular networks; is that

·4· ·correct?

·5· · · · · · ·MR. MUKERJI:· There is a phrase in the

·6· ·middle of that, counsel, which I'm sure you

·7· ·accidentally left out.· It says, "under the broadest

·8· ·reasonable interpretation," for the clarity of the

·9· ·record.· I'm sorry.· Your answer is.

10· · · · A· · Thank you, counsel.· What I have written

11· ·there in paragraph 24 is from my review I believe

12· ·the term should be interpreted under the broadest

13· ·reasonable interpretation standard as encompassing

14· ·software component that are loaded from one or more

15· ·devices that are either directly or indirectly

16· ·coupled to the one or more cellular networks, yes.

17· · · · Q· · Did you arrive at that interpretation on

18· ·your own?

19· · · · A· · This is my declaration, yes.· In view of

20· ·the prior art, in view of my understanding as a

21· ·skilled and expert witness in this field.

22· · · · Q· · Did you draft paragraph 24 in your

23· ·original drafting of your declaration?

24· · · · · · ·MR. MUKERJI:· Counsel, we are getting into
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·1· ·drafts in an expert declaration, which I think are,

·2· ·you know, probably outside the scope.

·3· · · · · · ·MR. HAIGHT:· I'll ask a different

·4· ·question.

·5· · · · · · ·MR. MUKERJI:· And these things that I say

·6· ·throughout the day, I expect these to be bilateral.

·7· ·So when we depose your expert, we will abide by the

·8· ·same guidelines.

·9· · · · · · ·MR. HAIGHT:· I understand.

10· ·BY MR. HAIGHT:

11· · · · Q· · So my question was, maybe more directly,

12· ·is that broadest reasonable interpretation of

13· ·encompassing software components that are loaded

14· ·from one or more devices that are either directly or

15· ·indirectly coupled to one or more cellular networks,

16· ·did you come up with that interpretation on your

17· ·own?

18· · · · A· · As I said already, it is based on my

19· ·knowledge of understanding the wireless field and

20· ·cellular field and also the prior art that I have

21· ·mentioned.· Yes, it is my statement in there, which

22· ·is my interpretation of my statement, yes.

23· · · · Q· · Your statement on the last line of that

24· ·paragraph that such an interpretation is also not
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·1· ·inconsistent with an understanding of a POSITA --

·2· ·I'm sorry.· Let me start again.

·3· · · · · · ·"Such an interpretation is also not

·4· ·inconsistent with an understanding a POSITA would

·5· ·ascribe to the term."· Do you see that?

·6· · · · A· · Yes, I see that.· Yes.

·7· · · · Q· · Is there another interpretation that a

·8· ·person of ordinary skill would ascribe to that term?

·9· · · · · · ·MR. MUKERJI:· Objection to form.

10· · · · A· · I can't speculate what a POSITA may

11· ·interpret.· It's a hypothetical question.

12· · · · Q· · I understand.· I'm just trying to

13· ·understand the scope of what it means to be not

14· ·inconsistent with that understanding.· Would they

15· ·understand it to mean encompassing software

16· ·components that are loaded from one or more devices

17· ·that are either directly or indirectly coupled to

18· ·one or more cellular networks?· Or would they

19· ·understand it to be something consistent with that?

20· · · · A· · I think you are referring to the sentence

21· ·above that, which is, "accordingly, in my opinion,

22· ·this term should be construed under the broadest

23· ·reasonable interpretation standard as encompassing

24· ·software components that are loaded from one or more
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·1· ·devices that are either directly or indirectly

·2· ·coupled to said one or more cellular network."

·3· · · · · · ·So what I was saying in there was that

·4· ·this interpretation is also not consistent with an

·5· ·understanding of a POSITA would ascribe to this term

·6· ·above.

·7· · · · · · ·MR. MUKERJI:· Did you say not consistent

·8· ·or not inconsistent?

·9· · · · · · ·THE WITNESS:· Also not inconsistent.

10· ·Sorry if I misinterpret.· It should be is also not

11· ·inconsistent with an understanding a POSITA would

12· ·ascribe to the term.

13· ·BY MR. HAIGHT:

14· · · · Q· · And based on your declaration, is it fair

15· ·to say that you didn't think there were any other

16· ·terms in the challenged claims of the '532 that

17· ·needed interpretation?

18· · · · A· · Can you repeat the question, please?

19· · · · Q· · Sure.· Is it fair to say that you didn't

20· ·think there were any other terms in the challenged

21· ·claims of the '532 patent that needed

22· ·interpretation?

23· · · · A· · To the best of my knowledge, these are the

24· ·ones that I interpreted.· There may be others, but I
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·1· ·did not discuss them and went through them or at

·2· ·least at this point what I have here, these are the

·3· ·terms that I am discussing which relates to, to the

·4· ·paragraph on what I mentioned before.· If there are

·5· ·others, I didn't consider them at this point.· That

·6· ·doesn't say that there is or isn't others.

·7· · · · Q· · Is there anything in the term "software

·8· ·component loaded from the one or more devices

·9· ·connected to said one or more cellular networks"

10· ·that in your opinion is ambiguous or unclear?

11· · · · · · ·MR. MUKERJI:· Objection to form.

12· · · · A· · My interpretation of them is based on the

13· ·discussions -- first in paragraph 24 I discuss that

14· ·I believe the term should be interpreted under the

15· ·broadest reasonable interpretation standard as

16· ·encompassing software components that are loaded

17· ·from one or more devices that are either directly or

18· ·indirectly coupled to one or more cellular networks.

19· ·So on the broadest reasonable interpretation is what

20· ·I have stated in my analysis in my declaration.

21· · · · · · ·Are there other potential broader

22· ·interpretation of that?· That's a hypothetical

23· ·question.· What I have here is what I have -- all I

24· ·have interpreted reasonably in my understanding.
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·1· · · · Q· · So if I understand it, that's what you are

·2· ·saying the broadest reasonable interpretation is in

·3· ·your opinion.· My question is a little bit more

·4· ·nuanced, and that's why aren't the words in the

·5· ·claim sufficient enough to understand that term?

·6· · · · · · ·MR. MUKERJI:· Object to form.

·7· · · · A· · I describe this later on as well in the

·8· ·same paragraph, 24, which is line one, two, three,

·9· ·four, on line seven, that the '532 patent has no

10· ·disclosure of loading software component directly

11· ·from a device on a cellular network.· Instead, the

12· ·only description of loading software component in

13· ·the '532 patent is with reference to loading network

14· ·service plug-ins from a manager server 102 on the IP

15· ·back-end network.

16· · · · · · ·And in particular, the '532 patent states

17· ·that the manager server 102 is coupled to a carrier

18· ·backbone 104 which is depicted in Figure 1 as a

19· ·wired network.· The next line after that I discuss

20· ·that the carrier backbone 104 is then coupled to a

21· ·wide area network 104 that included a cellular

22· ·network.· Which leads me to conclude the conclusion

23· ·I have after that, that the only disclosure in the

24· ·'532 patent regarding downloading software component
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·1· ·from a device to a cellular network is with

·2· ·reference to downloading plug-ins from the manager

·3· ·server 102 which is indirectly coupled via carrier

·4· ·backbone 104 to a cellular network.

·5· · · · Q· · And is it your opinion that the claims of

·6· ·the patent are limited only to the specific

·7· ·embodiments described in the specification?

·8· · · · · · ·MR. MUKERJI:· Object to form.

·9· · · · A· · Sorry.· Can you repeat that?· The last

10· ·part you went quick.· I couldn't follow it.

11· · · · Q· · Is it your opinion that the claims of the

12· ·patent are limited only to the specific embodiments

13· ·described in the specification?

14· · · · · · ·MR. MUKERJI:· Same objection.

15· · · · A· · What I have done is I'm not an attorney

16· ·first of all.· I'm a technical expert here.· So I'm

17· ·looking at the understanding of the patent and the

18· ·claims of the patent in view of the body of the

19· ·patent, and looking at what I read in the patent

20· ·claim, and also how in the body of the patent it

21· ·described the software component loaded from one or

22· ·more devices connected to said one or more cellular

23· ·network.· I, based on those things, I have come up

24· ·with an interpretation that I have outlined in
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·1· ·paragraph 24, that I have stated in paragraph 24.

·2· · · · · · ·I'm not an attorney.· I didn't do a total

·3· ·claim analysis and so on.

·4· · · · Q· · What do you mean when you say you didn't

·5· ·do a total claim analysis and so on?

·6· · · · A· · I meant total.· Sorry.· What I mean here

·7· ·is I looked at the -- I read the patent and the body

·8· ·of the patent and understood what the patent is

·9· ·saying, as well as looking at the claims, and based

10· ·on those, concluded my analysis of the patent which

11· ·is declared in this declaration, and the sentence I

12· ·just mentioned is my understanding of how that

13· ·sentence means which we just discussed at the

14· ·beginning of line 24.

15· · · · · · ·I was not -- that's it.· That's what I

16· ·mean.

17· · · · Q· · If I could direct your attention to column

18· ·five of the '532 patent, and starting at line about

19· ·62 where it says, "in an embodiment of present

20· ·invention."· Do you see that?

21· · · · A· · Yes.

22· · · · Q· · Could you read that first sentence for the

23· ·record?

24· · · · A· · Sure.· "In an embodiment of the present
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·1· ·invention, WAN 105, carrier backbone 104, and

·2· ·manager server 102 is, singly or in combination, a

·3· ·telecommunication network that is managed and

·4· ·monitored by operator 115.· In an embodiment of the

·5· ·present invention, IP packets," do you want me to

·6· ·continue on?

·7· · · · Q· · No, no.· That's good.

·8· · · · A· · Stop there.

·9· · · · Q· · So it says singly or in combination;

10· ·correct?

11· · · · A· · Yes, it does, yes.

12· · · · Q· · Does that change in any way your

13· ·interpretation of that term we've been discussing?

14· · · · A· · I don't believe so, no.

15· · · · · · ·MR. HAIGHT:· We've been going for a little

16· ·over an hour.· Let's take a break.

17· · · · · · ·THE WITNESS:· That would be great.· Thank

18· ·you.

19· · · · · · ·VIDEOGRAPHER:· This concludes disk number

20· ·one of the video deposition of Sayfe Kiaei, Ph.D.

21· ·The time is 10:20:08 a.m.· We are now off the

22· ·record.

23· · · · · · · · (Recessed at 10:20 a.m.)

24· · · · · · · ·(Reconvened at 10:34 a.m.)
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·1· · · · · · ·VIDEOGRAPHER:· This begins disk number two

·2· ·of the video deposition of Sayfe Kiaei, Ph.D.· The

·3· ·time is 10:34:34 a.m.· We are now on the record.

·4· ·BY MR. HAIGHT:

·5· · · · Q· · Welcome back, doctor.

·6· · · · A· · Thank you, counsel.

·7· · · · Q· · During the break did you happen to discuss

·8· ·any of the substance of your testimony with counsel?

·9· · · · A· · No, I did not.

10· · · · Q· · Revisiting the claim construction issue

11· ·that we were talking about before the break, you

12· ·only provided one or explained only one construction

13· ·in your declaration; is that correct?

14· · · · A· · I'm not sure you are talking about the --

15· ·sorry.· Let me -- you are talking about the

16· ·paragraph 24 where I discussed used in claim one

17· ·under the broadest reasonable interpretation;

18· ·correct?

19· · · · Q· · Yes.

20· · · · A· · That is the -- yeah, I believe in my

21· ·declaration this is the only place where I

22· ·specifically discuss how I interpreted that

23· ·terminology there.

24· · · · Q· · And backing up one paragraph to paragraph
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·1· ·23, you state that, "I have been informed that it

·2· ·would be useful to provide some guidance in this

·3· ·proceeding with respect to the terms below."· Do you

·4· ·see that?

·5· · · · A· · Yes.

·6· · · · Q· · Who informed you of that?

·7· · · · A· · The counsel I'm working with.

·8· · · · Q· · Was the term you identified in paragraph

·9· ·24, was that specifically identified by counsel as a

10· ·term that would be useful to provide some guidance

11· ·for?

12· · · · A· · The exact sentence, no, it was not.· It

13· ·was my interpretation and they provided some

14· ·guidance with respect to the term below.

15· · · · Q· · I'm sorry?· You said it was your

16· ·interpretation and they provided some guidance.

17· ·What do you mean by that?

18· · · · A· · When I was writing the report, I had a

19· ·first draft and there were some edits as we went

20· ·back and forth doing the process of finalizing my

21· ·report.· So I don't recall the details of it.· It

22· ·was at least nine months ago.· It was around May

23· ·time frame.· This was not the only patent also I was

24· ·working on.· So I don't remember all the exact
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·1· ·details, but I can say that in general the statement

·2· ·I have here has been, are my statements but there

·3· ·have been some edits.· In there -- I'm not an

·4· ·attorney, so there may have been some technical

·5· ·attorney language issues in general with all the

·6· ·statements, but not -- the declaration is my

·7· ·declaration.

·8· · · · Q· · And based on your declaration, there were

·9· ·no other terms in the claims of the '532 that you

10· ·thought would be useful to provide some guidance on;

11· ·is that correct?

12· · · · A· · I'm sorry.· That's a very broad statement

13· ·you are making.· If you could focus on more

14· ·specifics, that would be helpful.· For this

15· ·particular statement I have stated statement number

16· ·24, under the broadest reasonable interpretation.

17· ·Other claims are different discussions.

18· · · · Q· · But you didn't discuss them in your

19· ·declaration?· That's the only --

20· · · · A· · Yeah.· I did not discuss them in my

21· ·declaration.· There may have been discussions -- I

22· ·have not discussed them in my declaration.· I don't

23· ·recall it.

24· · · · Q· · And is it your opinion that a person of
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·1· ·ordinary skill in the art would understand the

·2· ·claims of the '532 -- strike that.· Let me start

·3· ·again.

·4· · · · · · ·Is it your opinion that a person of

·5· ·ordinary skill in the art would understand the

·6· ·challenged claims of the '532 patent without further

·7· ·explanation?

·8· · · · A· · It is my understanding that a person of

·9· ·skilled in the ordinary art by reading the body of

10· ·the patent and in view of the body of the patent and

11· ·what the body of the patent says and also looking at

12· ·the claims, they should be able to understand

13· ·details of the patent and what it's describing.

14· · · · Q· · And when you say understand the details of

15· ·the patent and what it's describing, are you also

16· ·referring to the claims?

17· · · · A· · Yes.· Understanding the claims in view of

18· ·the body of the patent is, is --

19· · · · Q· · So the -- excluding the term that you

20· ·provided some guidance on in paragraph 24, a person

21· ·of ordinary skill in the art would understand what

22· ·those claims mean without further interpretation

23· ·based on the specification?

24· · · · A· · It's a hypothetical question.· It depends
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·1· ·on what the claim, how the claims are written, what

·2· ·the claims say, the language in there and so on.· If

·3· ·you want a general answer, I can give you a general

·4· ·answer for a hypothetical question.

·5· · · · Q· · Okay.· But you didn't think it was

·6· ·necessary to explain any other terms of the

·7· ·challenged claims of the '532 patent in your

·8· ·declaration; correct?

·9· · · · A· · In my declaration I did not explain any

10· ·further interpretation of the other claims.

11· · · · Q· · And is that because those terms are easily

12· ·understood by one of skill in the art?

13· · · · · · ·MR. MUKERJI:· Objection to form.

14· · · · A· · Again as I said, it's a hypothetical

15· ·question.· Depending on the claim language and the

16· ·body of the claim and how they are written, I can

17· ·give you a general answer.· In general, again if you

18· ·want a general answer, I'll be happy to give you a

19· ·general answer.

20· · · · Q· · I'm asking about -- I'm sorry.

21· · · · A· · If you would like to talk about a specific

22· ·claim --

23· · · · Q· · I'm just referring to the section in your

24· ·declaration where you discuss terminology.· And as I
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·1· ·read your declaration, you've only offered one

·2· ·interpretation of one phrase in all of the

·3· ·challenged claims of the '532 patent; is that

·4· ·correct?

·5· · · · A· · Yes.

·6· · · · Q· · So is it fair to say that you understood

·7· ·those claims without prior explanation?

·8· · · · · · ·MR. MUKERJI:· Objection to form.

·9· · · · A· · I understood the claims after I read the

10· ·body of the patent and understood what the body of

11· ·the patent was trying to say, and based on those I

12· ·understood that.

13· · · · Q· · And you also agree that a person of

14· ·ordinary skill in the art would come to that same

15· ·conclusion reading the claims and specifications?

16· · · · · · ·MR. MUKERJI:· Objection to form and also

17· ·outside the scope.· You can answer.

18· · · · A· · Thank you.· Again I'm going to give you a

19· ·general answer, but in my declaration also on the

20· ·same paragraph 24, at the end of it I discuss that

21· ·such an interpretation is also not consistent with

22· ·an understanding a POSITA would ascribe to the term.

23· ·So in general for specific to this claim language

24· ·24, I explain that and my explanation is also in
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·1· ·terms of what the POSITA would understand is at the

·2· ·end of it.· Other ones I don't have it in my

·3· ·declaration.· I don't want to speculate.· There may

·4· ·or may not be.· If there is any specific ones, we

·5· ·can discuss.

·6· · · · Q· · In your analysis did you think it was

·7· ·important to consider how a person of ordinary skill

·8· ·in the art would interpret the language of the

·9· ·challenged claims?

10· · · · A· · In general, yes, when I'm doing my

11· ·analysis, I'm an expert, technical expert in this

12· ·field.· And I also described in paragraph 15 what a

13· ·person of ordinary skill in the art as a critical

14· ·date background should have to understand these

15· ·things, and the various educational background or

16· ·industry background to be able to understand these

17· ·things.

18· · · · · · ·So when I was reviewing this, I was

19· ·reviewing this as an expert in the field, but also

20· ·my interpretation of what I have come up with in

21· ·paragraph 24, as I specifically said, is also not

22· ·inconsistent with an understanding a POSITA would

23· ·ascribe to this term.· So I -- yes, I do.

24· · · · Q· · So in your consideration of how a person
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·1· ·of ordinary skill in the art would interpret the

·2· ·language of those challenged claims, if there were

·3· ·something ambiguous in that claim language, would

·4· ·you have included it in your declaration?

·5· · · · A· · In that, for that specific claim one?

·6· · · · Q· · For any of the challenged claims in the

·7· ·'532 patent.

·8· · · · A· · In view of a POSITA?

·9· · · · Q· · Yes.

10· · · · A· · If it was any of the challenged claims and

11· ·I believed that the terminology -- it's a

12· ·hypothetical question.· I can't -- I mean if you

13· ·have a specific claim, I can go and look at it.· You

14· ·know, this patent had -- how many claims does it

15· ·have?· It's more than 31, right?· 31 claims?

16· · · · · · ·Anyhow, this patent had all these claims

17· ·in here and I was dealing also with four other

18· ·declaration.· I did my best at the time I was

19· ·writing the report, I did my best of understanding

20· ·these and stating how a POSITA would interpret that.

21· ·Hypothetically is it possible that there is a claim

22· ·language in there which I did not -- I can't say

23· ·right now if there is a claim, a specific claim.  I

24· ·can look at it and give you my opinion whether a
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·1· ·POSITA would understand that or not.

·2· · · · Q· · Did you review all of the challenged

·3· ·claims in your analysis of the '532 patent?

·4· · · · A· · Yes, I did.

·5· · · · Q· · And again the only term of all of those

·6· ·challenged claims that you discussed in your

·7· ·declaration is that phrase from claim one; is that

·8· ·correct?

·9· · · · A· · The only one of the claims that I have

10· ·stated in my statement which I discuss it in terms

11· ·of broadest reasonable interpretation is specified

12· ·in paragraph 24, yes.

13· · · · Q· · So if you could turn to Figure 1 of the

14· ·'532 patent that's Exhibit 1443-4?· What is Figure 1

15· ·of the '532 patent depicting?

16· · · · A· · Figure 1 is a high level abstract over

17· ·figure that shows an architecture of a system 100,

18· ·which consists of a wide band area network, with

19· ·cellular carrier backbone Internet servers, manager

20· ·servers and communications on the left side.· On the

21· ·right side local area network and the terminals

22· ·within the short range radio signals, and a device

23· ·106 which is coupled to a LAN as well as to a

24· ·wireless area network to the left.
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·1· · · · Q· · And when you demarcate things from left

·2· ·versus right, where is the breaking point that you

·3· ·are referring to there in Figure 1?

·4· · · · A· · It is vague, but somewhere in the device

·5· ·106 where the device 106 is acting as a gateway

·6· ·between the wireless area network on the left and

·7· ·the local area network on the right.· Again this is

·8· ·an abstract high level description of the system,

·9· ·very abstract and very high level that I would show

10· ·in my junior level classes of the overall system

11· ·architecture of what a wireless network connected to

12· ·a local area network and so on would look like.

13· · · · Q· · And would you agree that the systems, the

14· ·challenged claims in the '532 are represented by the

15· ·diagram in Figure 1?

16· · · · · · ·MR. MUKERJI:· Objection to form.

17· · · · A· · I did not look at every claim and see if

18· ·that those claims are described in every one of them

19· ·described in Figure 1 or not.· Again as I said, it's

20· ·an abstract high level description of it.· What's

21· ·inside the server 101, how is it interfacing with

22· ·the Internet or the descriptions of the claims have

23· ·a one to one how they are shown in the Figure 1 and

24· ·so on, I did not do that.
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·1· · · · Q· · And I think you said that the dividing

·2· ·line between the left side and the right side of

·3· ·this figure is somewhere in device 106?

·4· · · · A· · I did not say it is within the device 106,

·5· ·but the device 106, if you look at my paragraph 19

·6· ·of my declaration, device 106 is coupled to a LAN by

·7· ·short range wireless signals -- by wireless

·8· ·connection 110 and is also coupled to the WAN 105 by

·9· ·cellular connection 111.· Exactly where we draw the

10· ·dividing line in there, the main thing is that the

11· ·device is coupled to both LAN and to wireless area

12· ·network on the right.

13· · · · · · ·Again this is an abstract configuration

14· ·which only shows a picture of a cell phone without

15· ·any description, block level diagrams internally,

16· ·what are the various hardware, software components,

17· ·how they are managed, how they interface with the

18· ·two network on the short range wireless network and

19· ·the wireless wide band area network on the left and

20· ·right and so on, those details are not depicted in

21· ·that diagram in Figure 1.

22· · · · · · ·It's a very abstract high level

23· ·description of it.· This would be like a first slide

24· ·I would show in my junior classes, here is a
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·1· ·wireless system, undergraduate junior level class in

·2· ·communications.

·3· · · · Q· · And at least from the high level

·4· ·abstraction reflected in Figure 1, the devices that

·5· ·you had identified that are on the right side of the

·6· ·figure, those being the terminals 107 --

·7· · · · A· · Uh-huh.

·8· · · · Q· · -- those all would seemly communicate to

·9· ·the wide area network through that cell phone, or

10· ·I'm sorry, through that device 106; is that correct?

11· · · · A· · The device 106 is a gateway which is in

12· ·general, yes, it is coupled to both the LAN and the

13· ·wide area network, and if you look at the fourth

14· ·line in my paragraph 19 again, it describes some of

15· ·the routing of the packets where device 106 has

16· ·software for routing packets between the LAN 116 and

17· ·the WAN 105.· For example, the device 106 has

18· ·installed a microrouter 404 with the software to

19· ·route communications between local devices 107 and

20· ·the LAN, on the LAN 116 and the wide band area

21· ·network 105.· So in general, yes, your answer is.

22· · · · Q· · And in the context of the '532 patent,

23· ·those terminals on the local area network, the LAN

24· ·116, those aren't able to connect to the wide area
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·1· ·network independent of that device 106; is that

·2· ·correct?

·3· · · · A· · In the configuration that is shown in

·4· ·Figure 1, those are coupled and connected to the

·5· ·wide area network via the gateway 106, device 106.

·6· · · · Q· · Does the specification of the '532 patent

·7· ·describe or detail any scenario in which the

·8· ·terminals 107 could communicate with the wide area

·9· ·network without using the device 106?· Let me reask

10· ·that.

11· · · · · · ·MR. MUKERJI:· I apologize.

12· ·BY MR. HAIGHT:

13· · · · Q· · Does the specification of the '532 patent

14· ·describe or detail any scenario in which the

15· ·terminals 107 communicate with the wide area network

16· ·105 without the use of device 106?

17· · · · A· · Does the patent describe any of those, any

18· ·other configuration that would -- I don't believe it

19· ·does, with the different -- it has a variety of

20· ·different scenarios for what the device 106 could

21· ·be, which is a gateway, but I don't believe that it

22· ·has any description of if the local area network on

23· ·the right 110 -- sorry -- local area, yes, short

24· ·range radio signal without a gateway of some sort,

http://www.deposition.com


·1· ·in all the different descriptions it has, in an

·2· ·abstract level again, would be able to communicate

·3· ·with a cellular network on the left.

·4· · · · Q· · I want to dig in a little bit on the

·5· ·cellular network on the left.· Would it be fair to

·6· ·say that -- well, let me ask this.· What is your

·7· ·understanding of what WAN or wide area network 105

·8· ·is in Figure 1?

·9· · · · A· · In Figure 1, again in an abstract high

10· ·level description they have, it consists of all the

11· ·elements that they have shown, which is the cellular

12· ·signal, Internet, backbone, manager server, the

13· ·communication operator, server 101 and so on.· It's

14· ·a compilation of all of those together, which they

15· ·call the wide area network.

16· · · · Q· · And as one of ordinary skill in the art,

17· ·could you briefly describe what a wide area network

18· ·means?

19· · · · A· · A description of that is -- it really

20· ·depends on the implementation, on the frequencies it

21· ·is, on what the distance could be, what the

22· ·geographical location is and so forth.· It could

23· ·change by signal strengths of the, whether it's a

24· ·wire line signal or wireless signal and so forth
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·1· ·what it is.

·2· · · · · · ·That's actually one of the ambiguities of

·3· ·the, of this patent as well.· But in general

·4· ·wireless area network is a, is a wide area network

·5· ·which is, has -- there is no clear definition of it

·6· ·in the patent and here as well is that it's a wide

·7· ·area network which is connecting these different

·8· ·components, and it depends on the signal and depends

·9· ·on the signal power strength and what are the

10· ·different components it's connecting.

11· · · · Q· · I want to go back to something.· You said

12· ·that's one of the ambiguities of this patent.· What

13· ·were you referring to?

14· · · · A· · Oh, I was referring -- I apologize.  I

15· ·misspoke there.· I was referring to the Figure 1

16· ·which is a very abstract high level description of

17· ·the system.

18· · · · Q· · Let me ask you this way.· How would one of

19· ·ordinary skill in the art distinguish a wide area

20· ·network from a local area network?

21· · · · · · ·MR. MUKERJI:· Objection to form.

22· · · · A· · There is really no clear definition of

23· ·wide area network in the -- what I have described in

24· ·my declaration is on paragraph 19 again, that the
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·1· ·device is coupled to a LAN by a short range radio,

·2· ·short range wireless connection and it's coupled to

·3· ·a WAN with a cellular connection 111.

·4· · · · · · ·So from that perspective, we are looking

·5· ·at the LAN by short range wireless connection 110,

·6· ·which is connecting the terminals 107 together, and

·7· ·in the patent, by the way, it describes other

·8· ·configuration of that local area network.· An

·9· ·example of this would be a Bluetooth type of

10· ·configuration.

11· · · · · · ·And on the left side is coupled to a wide

12· ·band area network, which is through that system on

13· ·the wireless area network is connected by cellular

14· ·connection to the device 116.· So one of the

15· ·elements to the device -- sorry, 106.· So one of the

16· ·elements of the WAN is the cellular network and

17· ·other configurations and other equipments and

18· ·architectures that they have in there.

19· · · · Q· · So the cellular network would be an

20· ·example of a wide area network; is that correct?

21· · · · A· · That's not what I said.· It is an element

22· ·of the wide area network, it could be an element of

23· ·the wide area network.· It's not a one-to-one

24· ·connection.· The wide area network will have many,
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·1· ·many elements in there which could be a, the server,

·2· ·the Internet, the communication operator, manager

·3· ·server, a private IP network, a number of other

·4· ·things which connects it together.· So a cellular

·5· ·connection or a cellular network is part of the

·6· ·elements of that.

·7· · · · · · ·Now, is there a possibility that the

·8· ·cellular network could not be part of it?· That's

·9· ·speculation, high level.· I'm not going to speculate

10· ·on that if there are other systems.

11· · · · Q· · So would you consider the AT&T wireless

12· ·cellular network to be on the same wide area network

13· ·as say a Verizon cellular network?

14· · · · · · ·MR. MUKERJI:· Objection to form and

15· ·outside the scope.

16· · · · A· · Personally I'm not aware of the details of

17· ·the AT&T or Verizon network or what's inside of it.

18· ·They provide cellular connection to the customers,

19· ·but I haven't looked at all the details of how their

20· ·configuration is.· So I'm not going to speculate on

21· ·that.· I was not asked to look at the architecture

22· ·of AT&T or Verizon, neither do I have that

23· ·confidential information on how they do that.

24· · · · Q· · What is your understanding of what the
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·1· ·carrier backbone 104 as depicted in Figure 1 of the

·2· ·'532 patent is?

·3· · · · A· · My understanding is on page 8 of my

·4· ·declaration.· Paragraph 24, line 3 from the bottom,

·5· ·which is actually -- sorry.· Let's go back up to

·6· ·line five from the bottom.· In particular, the '532

·7· ·patent states that manager server 102 is coupled to

·8· ·a carrier backbone 104 which is connected to Figure

·9· ·1 as wired network.· And the next line is carrier

10· ·backbone 104 is then coupled to a WAN, wide area

11· ·network that includes a cellular network.

12· · · · · · ·So as I mentioned in here, it's a backbone

13· ·which connects a, as shown in Figure 1, connecting a

14· ·manager server to the wide area network and to the

15· ·cellular network.

16· · · · Q· · Does it also connect the cellular network

17· ·to the Internet 103?

18· · · · A· · Elements of wide area network includes the

19· ·Internet 103 as well.

20· · · · Q· · That wasn't my question.· My question was

21· ·whether the carrier backbone as depicted in Figure 1

22· ·connects to Internet 103?

23· · · · A· · It shows a dotted line in there.· How that

24· ·connection is made and how it does that, it doesn't
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·1· ·show the details of it.· The dotted line is, there

·2· ·is no clear description of how the connection there

·3· ·is made.

·4· · · · Q· · Would one of ordinary skill in the art

·5· ·understand how a carrier backbone connects to the

·6· ·Internet?

·7· · · · · · ·MR. MUKERJI:· Objection to form.· Outside

·8· ·the scope.

·9· · · · A· · I did not go into details of how one

10· ·skilled in the art would understand the carrier

11· ·backbone and its connection to Internet 103 and so

12· ·forth.

13· · · · Q· · So sitting here today, you don't know how

14· ·that carrier backbone 104 connects to the Internet

15· ·103 in the context of the '532 patent?

16· · · · · · ·MR. MUKERJI:· Objection to form.

17· · · · A· · That's not what I said.· Your last

18· ·question was would a person of skill in the art know

19· ·the details of this.· And my answer was I did not

20· ·analyze what a person skilled in the art would know

21· ·the details of the connection of carrier backbone to

22· ·the Internet.· If you like a general answer, I can

23· ·give you a general answer.· But the specifics of how

24· ·it's done, it depends on the configurations and so
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·1· ·forth.

·2· · · · Q· · Is it your opinion that you wouldn't need

·3· ·to know how a carrier backbone works in order to

·4· ·understand the claims of the '532 patent?

·5· · · · A· · No.· That's not what I said.· What I said

·6· ·was that the details of the connection on 104 to the

·7· ·Internet and so forth depends on the configuration

·8· ·and depends on how it's done and what the

·9· ·architecture is.· It depends on many aspects.· It

10· ·depends on where the manager server is, the band

11· ·width of the manager server, the hardware involved

12· ·in there, the software, how it -- many, many factors

13· ·in there.· It's not a -- that's not what I said.

14· · · · Q· · Just to clarify, I'm not disputing what

15· ·you said before.· I'm just trying to clarify my

16· ·question.· So I'm not --

17· · · · A· · Sure.· I appreciate it.

18· · · · Q· · Based on the diagram of Figure 1 and the

19· ·description in the '532 patent, would you agree that

20· ·the device 106 connects to the carrier backbone

21· ·through the cellular network and that carrier

22· ·backbone is connected to the Internet?

23· · · · A· · I think I already mentioned the statement

24· ·in paragraph 19, which is device 106 is coupled to a
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·1· ·LAN by short range wireless connection 110 and is

·2· ·coupled to wide area network by cellular connection

·3· ·111, and what is depicted in Figure 1 includes, the

·4· ·wide area network includes the Internet, manager

·5· ·server, server 101, et cetera.· And when I was

·6· ·discussing the terminology as well on -- on

·7· ·paragraph 24, I specifically also said that, in line

·8· ·3, that from my view I believe the term should be

·9· ·interpreted under the broadest reasonable

10· ·interpretation standard as encompassing software

11· ·components that are loaded from one or more devices

12· ·that are either directly or indirectly coupled to

13· ·one or more cellular network, which means that the

14· ·device 106 is directly or indirectly coupled to one

15· ·or more cellular networks through this

16· ·configuration.

17· · · · Q· · Okay.· And according to the diagram of

18· ·Figure 1 and the specification of the '532 patent,

19· ·would you agree the only way for the device 106 to

20· ·communicate with any of the identified items on the

21· ·wide area network is through the carrier backbone

22· ·104?

23· · · · · · ·MR. MUKERJI:· Object to form and outside

24· ·the scope.

http://www.deposition.com


·1· · · · A· · It really depends on the architecture of

·2· ·the system.· Those elements are needed in the

·3· ·system.· The configuration of how the connection

·4· ·could be could be different from a system to a

·5· ·system in a wide area network.· So whether the

·6· ·connection is made through that or not, first of

·7· ·all, in Figure 1 it's showing all of the connections

·8· ·as dotted line, and there is no clear depiction of

·9· ·what's going on in there.· And also it's a very

10· ·abstract terminology in the figure which shows

11· ·overall high level of what's going on here.· There

12· ·are many other configurations that this could be

13· ·done, how the device 106 could connect to the

14· ·various elements in here.

15· · · · Q· · Okay.· Figure 1 shows device 106

16· ·connecting via cellular signals 111 to the carrier

17· ·backbone 104.· Do you agree?

18· · · · A· · With the dotted line it connects that

19· ·going to this, I presume that's a base station

20· ·figure, the one with the circles on top and antenna.

21· ·To that is connecting, and what's in between that

22· ·and how it's connecting directly or indirectly to

23· ·the backbone is showing a figure, showing the lines

24· ·between them.· Yeah, I agree it shows the lines
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·1· ·between them.

·2· · · · Q· · And you mentioned a base station.· Is a

·3· ·base station a part of a cellular network?

·4· · · · A· · It doesn't say any details of it, how what

·5· ·it is in here.· Not necessarily.· I don't -- it

·6· ·shows a -- all I said in here was that it shows an

·7· ·antenna with a, I presume those are electromagnetic

·8· ·waves going around in the circles.· It's showing

·9· ·some form of a, an antenna with the radio signals

10· ·going in there.· Whether it's a part of a cellular

11· ·system or not, it doesn't say that.· I can't

12· ·speculate on that.

13· · · · Q· · Okay.· If you could look at paragraph 20

14· ·of your declaration?· And actually we will go to the

15· ·second line on page 7.· It starts in turn, comma.

16· ·Do you see that?

17· · · · A· · Uh-huh.

18· · · · Q· · Could you read that sentence for the

19· ·record?

20· · · · A· · Sure.· It says that:· "In turn, the

21· ·carrier backbone 104 is coupled to a WAN that

22· ·includes a cellular network accessible by device 106

23· ·via cellular signal 111."

24· · · · Q· · So based on that statement, do you agree

http://www.deposition.com


·1· ·that the device 106 is connected to the carrier

·2· ·backbone via cellular signals 111?

·3· · · · A· · My statement is correct, yes, in terms of

·4· ·how in Figure 1 it is depicted.· But I also have a

·5· ·statements before that say that what's shown in

·6· ·Figure 1 is not -- one has to look at this

·7· ·connection as direct or indirect connections.· There

·8· ·is some connection between the device 106 and

·9· ·carrier backbone 104 as I described in my statement

10· ·line 22.

11· · · · Q· · Okay.

12· · · · A· · What I'm describing here is, this is a

13· ·very abstract high level description of it.

14· · · · Q· · I understand that.· Now let's talk about

15· ·the specification of the '532 patent.· Is there

16· ·anywhere in the specification that describes any

17· ·other connection between device 106 and the carrier

18· ·backbone that is not through a cellular network or

19· ·through cellular signals?

20· · · · A· · I'll have to look at the patent if you

21· ·don't mind for a few minutes.

22· · · · Q· · Sure.

23· · · · A· · And see if -- so your question again was,

24· ·can you repeat it again, if you don't mind?
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·1· · · · Q· · Is there anywhere in the specification of

·2· ·the '532 patent that describes any other connection

·3· ·between the device 106 and the carrier backbone 104

·4· ·that is not through a cellular network?

·5· · · · A· · Okay.· So if you don't mind, let's look at

·6· ·the patent, column 5, line 52.· And I'm going to

·7· ·read that as well as a few lines from column six if

·8· ·you don't mind to clarify your question here.

·9· · · · · · ·"In an embodiment of the present

10· ·invention, WAN 105 is coupled to device 106.· In an

11· ·embodiment of the present invention, WAN 105

12· ·includes a cellular network transmitting and

13· ·receiving cellular signals.· In an embodiment of the

14· ·present invention, cellular signals are transmitted

15· ·using a protocol" -- we don't need to go through

16· ·those anymore.

17· · · · · · ·Then looking at column 6, if you look at

18· ·line 11, it describes that -- sorry.· Let's go to

19· ·line 16.· I apologize.· Line 16, column 6, it says

20· ·that device 106 is a cellular handset.· In an

21· ·alternative embodiment of the present invention,

22· ·device 106 -- I apologize.· Yes.· In an alternative

23· ·embodiment of the present invention, device 106 is a

24· ·cellular enabled PDA, wireless modem or wireless
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·1· ·laptop computer.· And it describes the question you

·2· ·had in the next paragraph, 20, line 20; in an

·3· ·embodiment of the present invention, WAN 106 is

·4· ·coupled to a wireless carrier network or carrier

·5· ·backbone 104.· So it describes the WAN is coupled to

·6· ·a carrier internal network or a carrier backbone.

·7· · · · · · ·In an embodiment of the present invention,

·8· ·manager server 102 is coupled to a backbone.· In an

·9· ·alternative embodiment of the present invention,

10· ·carrier backbone 104 is coupled to an Internet 103,

11· ·which is above it on the left, and then it goes into

12· ·other things that the connections are, how the

13· ·server 101 is connected to this, is coupled to the

14· ·Internet 103.

15· · · · · · ·So if your question is it doesn't

16· ·specifically say how the gateway device 106 is

17· ·directly coupled to the carrier backbone or not,

18· ·what it's describing here is WAN 106, 105 is coupled

19· ·to wireless carrier internal network or a carrier

20· ·backbone.· It's talking about WAN.

21· · · · · · ·And on the previous paragraph that I

22· ·talked about in column 5, line 52, it says that WAN

23· ·is coupled to device 106.· In an embodiment of the

24· ·present invention, WAN includes a cellular network,
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·1· ·so saying it includes a cellular network, in column

·2· ·6 it discusses the details of WAN and so forth.· So

·3· ·I'm not sure where you are referring that they're

·4· ·discussing the question you asked.

·5· · · · Q· · Does the '532 patent describe any way in

·6· ·which device 106 connects to the Internet without

·7· ·going through the cellular network?

·8· · · · A· · Again back to my statement, device 106 in

·9· ·paragraph 19 is coupled to a WAN by a cellular

10· ·connection 111.· And what it's saying is that it is

11· ·within the WAN that is connected to a cellular

12· ·connection, and later I describe that it is

13· ·connected -- that it's connected to the Internet.

14· ·But the exact architecture of how the connection is

15· ·made in the patent is all under the umbrella of WAN,

16· ·not a specific -- again this is a very abstract

17· ·terminology, not a specifics of how the connections

18· ·are made, which one is connected directly to, which

19· ·one is connected indirectly to and the procedures

20· ·for them.

21· · · · Q· · Sure.· And my question wasn't really

22· ·specifically related to the WAN, it was related to

23· ·the device 106 connecting to the Internet.· Does the

24· ·'532 patent describe any other mechanism for that
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·1· ·connection other than through a cellular network?

·2· · · · · · ·MR. MUKERJI:· Object to form.

·3· · · · A· · In general it discusses the device 106 is

·4· ·connected to the Internet.· The details of whether

·5· ·it's going through the cellular networks or not,

·6· ·it's discussing that this connection is made through

·7· ·the WAN, wide area network.· Whether it's done

·8· ·through the cellular signals or not, it does not

·9· ·describe that in details.· It does not describe

10· ·that, at least from what I remember reading, my

11· ·recollection of the patent.

12· · · · Q· · Let's go back to paragraph 20 of your

13· ·declaration then.· It's that same sentence I pointed

14· ·you to earlier on the second line of page 7.· It

15· ·says, in turn --

16· · · · A· · Which line was it?· Paragraph 20?

17· · · · Q· · Starting on the second line.

18· · · · A· · Oh, okay.· Second line on paragraph 20?

19· · · · Q· · I'm sorry.· I'm waiting for the sirens to

20· ·go by.

21· · · · A· · Sorry.

22· · · · · · ·MR. MUKERJI:· It's from being this close

23· ·to the White House.

24
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·1· ·BY MR. HAIGHT:

·2· · · · Q· · We will strike that and I will start with

·3· ·the question again.· The second line on page 7 of

·4· ·your declaration, which is in paragraph 20, says:

·5· ·"In turn, the carrier backbone 104 is coupled to a

·6· ·WAN 105 that, quote, includes a cellular network,

·7· ·end quote, accessible by device 106 via cellular

·8· ·signal 111."· Do you see that?

·9· · · · A· · Yes, I do.

10· · · · Q· · Does that not indicate that the device 106

11· ·is coupled to the WAN via the cellular network?

12· · · · A· · I don't believe that's what that sentence

13· ·says.· Let me read it again if you don't mind.· In

14· ·turn, the carrier backbone 104 is coupled to a WAN

15· ·105 that includes a cellular network.· So we have

16· ·all these elements of the WAN, one of them is a

17· ·cellular network, that the device -- accessible by

18· ·device 106, but it does not talk about the specific

19· ·connections of how device 106 is coupled to a

20· ·backbone 104 via specifically cellular network.· It

21· ·says it includes.

22· · · · · · ·Here is a WAN, the WAN has a cellular

23· ·network, and as Figure 1, it shows WAN has Internet,

24· ·server, all these other things it has.· In here it
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·1· ·is making a general statement that in turn, the

·2· ·carrier backbone 104 is coupled to a WAN that

·3· ·includes a cellular network, accessible by device

·4· ·106.

·5· · · · Q· · Via cellular signal?

·6· · · · A· · Via cellular signal 111, yes.· It's

·7· ·coupled to a WAN via cellular signal.

·8· · · · · · ·THE WITNESS:· If you don't mind, let me

·9· ·finish this questioning and I wouldn't mind taking a

10· ·five-minute break.

11· · · · · · ·MR. HAIGHT:· Sure.

12· · · · · · ·THE WITNESS:· But I don't want to

13· ·interrupt your questioning.

14· ·BY MR. HAIGHT:

15· · · · Q· · I think I can wrap this up in just a few

16· ·minutes.

17· · · · A· · Absolutely.

18· · · · Q· · Are there -- let me ask this.· How would a

19· ·cellular device 106 communicate with the Internet

20· ·103 without going through the carrier backbone?

21· · · · · · ·MR. MUKERJI:· Objection to form.· Outside

22· ·the scope.

23· · · · A· · It depends on the configuration.· The

24· ·device 106 is a wireless network, so it could have
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·1· ·many different architectures and possible

·2· ·connections that it could use for connecting to the

·3· ·Internet.

·4· · · · Q· · Are any of those described in the '532

·5· ·patent?

·6· · · · A· · I just explained it to you based on

·7· ·actually the paragraph you quoted to me, which is

·8· ·the carrier backbone 104 is connected to that.· And

·9· ·does it describe it specifically the Internet 103 is

10· ·also connected to that, I can look into there again

11· ·and answer you.

12· · · · · · ·But back to your question in general, I

13· ·don't believe it describes the details of how the

14· ·device 106 is connected to Internet.· It is a

15· ·wireless device, it is sending radio signals.· The

16· ·details of the architecture of where those radio

17· ·signals go and what's in route between that and the

18· ·Internet and how it's done, there are many different

19· ·configurations possible there.

20· · · · Q· · Okay.· The '532 patent specifically refers

21· ·to those wireless signals that you were referring

22· ·to --

23· · · · A· · Right.

24· · · · Q· · -- as cellular signals; correct?
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·1· · · · A· · The device 106 is coupled to a WAN and

·2· ·components of the WAN by a cellular connection.

·3· ·That's what I meant to say there.· So I need to

·4· ·correct myself.· It is coupled to a cellular, to a

·5· ·wireless area network via, by a cellular connection,

·6· ·as I have stated in paragraph 19 of my statement.

·7· · · · Q· · Okay.· And the WAN 105 would include a

·8· ·cellular network?

·9· · · · A· · As I have in the paragraph 20, the line we

10· ·just read on page 7, line 2; in turn, carrier

11· ·backbone coupled to a WAN 105 that includes a

12· ·cellular network, yes.· The wireless -- the WAN as

13· ·shown in Figure 1 includes the Internet 103.

14· · · · Q· · Okay.· And those cellular signals,

15· ·according to the '532 patent, are either GSM or CDMA

16· ·or TDMA or GPRS protocol signals?

17· · · · A· · Yes, they are.

18· · · · · · ·MR. HAIGHT:· All right.· Why don't we

19· ·break there.

20· · · · · · ·VIDEOGRAPHER:· This concludes disk number

21· ·two of the videotaped deposition of Sayfe Kiaei,

22· ·Ph.D.· The time is 11:43:03 a.m.· We are now off the

23· ·record.

24· · · · · · · · (Recessed at 11:43 a.m.)
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·1· · · · · · · ·(Reconvened at 12:33 p.m.)

·2· · · · · · ·VIDEOGRAPHER:· This begins disk number

·3· ·three of the video deposition of Sayfe Kiaei, Ph.D.

·4· ·The time is 12:33 p.m.· We are now on the record.

·5· ·BY MR. HAIGHT:

·6· · · · Q· · Dr. Kiaei, welcome back.

·7· · · · A· · Thank you, counsel.

·8· · · · Q· · During the lunch break did you happen to

·9· ·discuss any of the substance of your testimony with

10· ·counsel?

11· · · · A· · No, I did not.

12· · · · Q· · Thank you.

13· · · · A· · Thank you.

14· · · · Q· · Before the break we were talking about the

15· ·'532 patent and Figure 1 and how that device 106

16· ·connects to the wide area network 105.· Do you

17· ·remember that discussion?

18· · · · A· · Yes.· We discussed the device 106.

19· · · · Q· · And the device 106 serves as a gateway

20· ·between the wide area network and the local area

21· ·network of Figure 1; is that correct?

22· · · · A· · That is correct.

23· · · · Q· · And that, device 106, has what's referred

24· ·to as a microrouter; is that correct?
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·1· · · · A· · As I have in my -- yes, that is correct,

·2· ·and I have that also on my declaration, paragraph

·3· ·number 20, fourth line or actually the third line,

·4· ·the additional software can be in the form of

·5· ·software components called plug-ins that may be

·6· ·added to the microrouter 404.

·7· · · · Q· · So the '532 describes software components

·8· ·called plug-ins that are added to the microrouter

·9· ·404; correct?

10· · · · A· · Yes, that may be added to the microrouter

11· ·404.

12· · · · Q· · What is your understanding of what

13· ·microrouter 404 is?

14· · · · A· · If you look at paragraph 19 of my

15· ·declaration, the last two lines, I describe a, for

16· ·example, the device 106 has installed a microrouter

17· ·404 with software to route communications between

18· ·local devices 107 on the LAN 116 and the WAN 105.

19· · · · Q· · And let me ask you this.· Is the term

20· ·"microrouter" a term that one of ordinary skill in

21· ·the art would generally recognize outside the '532

22· ·patent?

23· · · · A· · A -- within the context of this patent.

24· ·Microrouter in general could be a variety of
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·1· ·different communication blocks.· In the context of

·2· ·this patent, this microrouter is a component which

·3· ·has the software to route communications between

·4· ·local devices 107 on the LAN and the WAN 105.

·5· · · · Q· · Generally speaking, outside the scope of

·6· ·the '532, does the term "microrouter" have a special

·7· ·meaning to one of skill in the art?

·8· · · · · · ·MR. MUKERJI:· Object to form.· Outside the

·9· ·scope.· You can answer.

10· · · · A· · Can you repeat the question again, please?

11· ·Sorry.

12· · · · Q· · Sure.· Generally speaking, outside the

13· ·scope of the '532, does the term "microrouter" have

14· ·a special meaning to one of skill in the art?

15· · · · A· · It could mean many different things

16· ·depending on the application that's being used, the

17· ·system it's connected to, and so on.· If I tell

18· ·somebody in general what's a microrouter, unless the

19· ·context is well-known and what it is doing in terms

20· ·of being a router, it depends on the situation, it

21· ·really depends on the specifics of the situation.

22· · · · Q· · And within the scope of the '532, you

23· ·would agree that the microrouter, it enables the

24· ·terminals that we see in Figure 1 on the LAN to
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·1· ·connect to the wide area network through the device

·2· ·106?

·3· · · · A· · It routes communications between the local

·4· ·devices and the WAN, wireless area network.

·5· · · · Q· · And what does it mean to route

·6· ·communications?· Let me withdraw that.· Let me ask

·7· ·you in a general context.

·8· · · · A· · Sure.

·9· · · · Q· · What does it mean to route communications?

10· · · · A· · In a general context, to route

11· ·communication, it also depends on the conditions and

12· ·the specifics of what we are dealing with.· It is to

13· ·route between two elements in a communications

14· ·system, is, it depends on the configuration, depends

15· ·on what we have.· I can tell you the English meaning

16· ·of it, but --

17· · · · Q· · Sure.· Let's start --

18· · · · A· · In terms of -- that it routes, means it

19· ·sends signals or it sends components or signals or

20· ·whatever it is we are dealing with between two

21· ·points.

22· · · · Q· · Under what circumstances would you, would

23· ·a router be needed to allow communication between

24· ·two different devices?
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·1· · · · · · ·MR. MUKERJI:· Object to the form.

·2· · · · A· · Again if there is specific items and they

·3· ·are either in my declaration or patent, I can go

·4· ·through that.· But it really depends on the, it

·5· ·depends on the architecture, it depends on the

·6· ·system and how and what it's trying to route between

·7· ·the two points.

·8· · · · Q· · Okay.· I'm just trying to get a general

·9· ·understanding of what function a router will serve.

10· ·So let me try a hypothetical.· If say in a

11· ·home-based environment, if I want my laptop to talk

12· ·to my PDA, do I need a router?

13· · · · · · ·MR. MUKERJI:· Objection to form.· Outside

14· ·the scope.

15· · · · A· · Again, it's a hypothetical question.· It

16· ·depends on what's between them, how they are

17· ·connected and so forth.· I believe that the scope of

18· ·my work is based on what I'm discussing here.· But

19· ·if you are asking me generally, I'm going to give

20· ·you a very general answer.

21· · · · Q· · I'm asking generally.

22· · · · A· · In general it depends on the architecture,

23· ·it depends on the system, it depends on many issues,

24· ·how the connection between them is, what devices
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·1· ·they have enabled in each one of the two devices,

·2· ·what type of communications that can exist between

·3· ·them, the bandwidth and the speed of the signaling,

·4· ·many other issues.· It really cases by case.

·5· · · · Q· · Okay.· So let's tie it back to the '532

·6· ·then.· Why does the device 106 need a microrouter?

·7· · · · A· · The microrouter is to route communications

·8· ·between the two devices, local device 107 and the

·9· ·WAN 105 as it is in my statement of paragraph 19.

10· · · · Q· · I understand what it's doing.· I'm asking

11· ·why, why is it needed?

12· · · · A· · Why?· If you look at my statement,

13· ·declaration line 21, I describe that the device 106

14· ·adds in the plug-in 406 to the microrouter using

15· ·software components hookups -- sorry -- hooks 590,

16· ·which are application program interfaces for the

17· ·plug-ins.

18· · · · Q· · Okay.· My question wasn't about the

19· ·plug-ins.· It's about the microrouter itself.· Why

20· ·is that microrouter 404 needed in the device 106?

21· · · · A· · It's to allow communications between the

22· ·local area network devices using the gateway and the

23· ·microrouter within that to the wide area network.

24· · · · Q· · What does that microrouter do?· Are -- let
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·1· ·me ask a different question.

·2· · · · · · ·Are the signals that are -- in Figure 1,

·3· ·are the short range radio signals between the

·4· ·terminals and the device, are those somehow

·5· ·incompatible with signals that would be going out on

·6· ·the wide area network?

·7· · · · A· · In '532 patent it doesn't go into details

·8· ·of compatibility of the signals between the two and

·9· ·so forth.· But in general it discusses the router is

10· ·used for communications between the two terminals --

11· ·between the two -- sorry -- domains, the LAN domain

12· ·and the wide area domain.· There are many reasons

13· ·for having those two connected.

14· · · · Q· · If we remove the microrouter from device

15· ·106, would the terminals on the local area network

16· ·be able to communicate to any of the systems or

17· ·devices on the wide area network?

18· · · · A· · It depends what architecture and what type

19· ·of a system is implemented in 106.· It's a -- are

20· ·there other possibilities?· It depends on the

21· ·architecture of 106 and what it has and how it's

22· ·implementing the communications between the wide

23· ·area network and the local area network.

24· · · · Q· · What is your understanding of how that
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·1· ·microrouter is implemented in the '532 patent?

·2· · · · A· · In paragraph 19 I describe that, in the

·3· ·fifth line, which I say that the device 106 has

·4· ·software -- this is a description of what's in the

·5· ·patent -- for routing packets between the LAN 116

·6· ·and WAN 105.· At least that's what they describe in

·7· ·the patent '532.

·8· · · · · · ·And later on in paragraph 20 has

·9· ·additional terms, "in addition to routing software,

10· ·device 106 also has other software that can be

11· ·installed for providing various LAN network services

12· ·to local device 107 on the LAN 116.· The additional

13· ·software can be in the form of software components

14· ·called plug-ins that may be added to the microrouter

15· ·404."

16· · · · Q· · I understand.· We will get to the plug-ins

17· ·later.· I'm trying to understand what the core

18· ·functionality of that microrouter is.

19· · · · A· · Thank you for that comment.· It is what I

20· ·just read in terms of paragraph 19, which is device

21· ·106 has software for routing packets between the LAN

22· ·116 and the WAN 105.· These packets are what's

23· ·routing between the two devices.

24· · · · Q· · Is there a reason the device 106 has a
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·1· ·microrouter to transfer packets?

·2· · · · A· · One reason is in paragraph 21, the third

·3· ·line, which again goes back to plug-ins, but it is a

·4· ·discussion here in terms of the software plug-ins

·5· ·406 enable the device 106 to provide various network

·6· ·services to the local device 107 on the LAN.· So

·7· ·that's another reason besides routing packets

·8· ·between the two devices, is to provide various

·9· ·network services to the local devices on the LAN

10· ·116.

11· · · · Q· · Right.· And so I understand that that's in

12· ·addition to routing the packets.· I'm trying to get

13· ·at why you need a router to direct those packets.

14· · · · A· · Why do you need a router to route those

15· ·packets?

16· · · · Q· · Yes.

17· · · · A· · In general, the router is used in dealing

18· ·with two different domains, depending on what you

19· ·have on each domain and how it's implemented and the

20· ·signaling and the protocols in each one.

21· · · · Q· · What do you mean by when you say domain?

22· · · · A· · What I meant here is the signals which are

23· ·on one set of protocols or one -- in this case we

24· ·are talking about terminals 107 on one side LAN and
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·1· ·then on terminals 105 on the left side.· So the

·2· ·router is there to route and connect from the WAN to

·3· ·the LAN or from the LAN to the WAN vice versa.· The

·4· ·domains I meant LAN 110 and the wireless area

·5· ·network 105.

·6· · · · Q· · And you said earlier signals which are one

·7· ·set of protocols or another.· What do you mean by

·8· ·protocols?

·9· · · · A· · What I meant there was that in the LAN

10· ·110, how that is configured and how the network that

11· ·operates, and then on the WAN on the left, whether

12· ·the operations of the signals in the WAN on the

13· ·left.

14· · · · Q· · Looking back at Figure 1, we said that the

15· ·terminals 107 use the router, the microrouter on 106

16· ·to be able to communicate with the wide area

17· ·network; right?

18· · · · A· · Yes.· We said that.

19· · · · Q· · So the connection between the terminal and

20· ·device 106, does that need a router?

21· · · · A· · Depends again on the architecture, depends

22· ·on what system you have and how it's implemented.

23· · · · Q· · Does the '532 say anything about that?

24· · · · A· · Let me look at the patent one second.
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·1· ·Yes.· Thank you for your -- in column 5, line 29, it

·2· ·discusses that, patent '532 discusses that Figure 1

·3· ·illustrates system 100 according to an embodiment of

·4· ·the present invention.· And it says that in an

·5· ·embodiment of the present invention, device 106 and

·6· ·one or more terminals 107 to communicate to form a

·7· ·LAN 116.· And the terminals 107 are coupled to the

·8· ·device 106 by a short range radio signals 110 to

·9· ·form LAN 116.

10· · · · · · ·And later on in line 41 it discusses more

11· ·details of the, in an embodiment of the present

12· ·invention, terminal 107 includes a Bluetooth 2.4

13· ·gigahertz transceiver/receiver.· Likewise, device

14· ·106 includes a Bluetooth 2.4 gigahertz

15· ·transceiver/receiver.

16· · · · Q· · So because those two are communicating via

17· ·a Bluetooth 2.4 gigahertz transceiver, there is no

18· ·need for a router; is that correct?

19· · · · A· · I would not say that as a general

20· ·statement.· I do not agree with that statement.· But

21· ·these have a -- they are part of the local area

22· ·network what describes in here that they are working

23· ·together.· With an architecture -- it's a

24· ·hypothetical question.· With an architecture of a
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·1· ·LAN, require a LAN -- sorry -- requires a router

·2· ·between them and so on, it depends on the system and

·3· ·its architecture.· So what it describes is that

·4· ·these devices are communicating with each other just

·5· ·within itself, device 106 is a member of the local

·6· ·area network.· The gateway is a member of the local

·7· ·area network.

·8· · · · Q· · Okay.

·9· · · · A· · And however that is implemented depends on

10· ·the --

11· · · · Q· · And the terminals of that local area

12· ·network cannot communicate with the wide area

13· ·network without a router in the '532 patent; is that

14· ·correct?

15· · · · A· · In the '532 patent, as I just said

16· ·already, the device 106 has a software to couple --

17· ·has a software and a microrouter to route

18· ·communications between local devices 107 and the WAN

19· ·105, yes.· It has that microrouter 404 which enables

20· ·communications between the two.

21· · · · Q· · And because that microrouter enables the

22· ·communications between the devices on the LAN and

23· ·the wide area network, if that microrouter were not

24· ·present, those devices on the local area network
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·1· ·would not be able to communicate with the wide area

·2· ·network; is that correct?

·3· · · · · · ·MR. MUKERJI:· Object to form.· Outside the

·4· ·scope.

·5· · · · A· · It depends -- it is again a -- can you

·6· ·repeat the question again, please?· Sorry.

·7· · · · Q· · Sure.· Because the microrouter, as you

·8· ·said, enables communications between the devices on

·9· ·the LAN and the wide area network, if the

10· ·microrouter were not present, those devices on the

11· ·local area network would not be able to then

12· ·communicate with the wide area network; is that

13· ·correct?

14· · · · · · ·MR. MUKERJI:· Same objection.

15· · · · A· · This depends on the implementation and how

16· ·it is done between the -- what I'm describing here

17· ·is a specific, or the patent '532 in terms of using

18· ·a microrouter that enables communications between

19· ·the local area network and wide area network.

20· ·Hypothetically, if it's not there, I -- it depends

21· ·on the architecture.· I have not analyzed it, but

22· ·depending on the architecture and on what other

23· ·enablers are there to provide communications between

24· ·them, I would not call it in general they cannot
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·1· ·communicate.· There may be other ways of doing that

·2· ·between them.

·3· · · · Q· · Does the '532 patent teach any other way

·4· ·to, for those terminals to communicate with the wide

·5· ·area network other than going through that router?

·6· · · · A· · Based on the implementation they have

·7· ·shown and discussed here, looking at column 8,

·8· ·paragraph 29, which describes the microrouter, it

·9· ·describes the microrouter enabling an IP based

10· ·network between the device 106 and terminals 107, it

11· ·discusses a high level block diagram and a software

12· ·in Figure 5 which shows what the microrouter is and

13· ·the implementation of the software in there.

14· · · · · · ·Does it discuss other alternative

15· ·methodologies between that?· I don't recall.· At

16· ·least I don't remember from reading the patent '532.

17· ·That is one way of doing that based on the

18· ·microrouter they have.· And they don't go into a lot

19· ·of details of how it's done and what happens when

20· ·that router is eliminated in between the local

21· ·devices and wireless devices.· It describes all the

22· ·services of the microrouter in that paragraph.

23· · · · Q· · Okay.· And the '532 doesn't describe any

24· ·other method or component of enabling an IP based
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·1· ·network to communicate between device 106 and the

·2· ·terminals -- I'm sorry -- between the terminals 107

·3· ·and the wide area network; is that correct?

·4· · · · A· · As I said, it's been a -- I don't recall

·5· ·if there was other methodologies discussed in terms

·6· ·of communications or routing actually, what other

·7· ·things it has in terms of a microrouter for

·8· ·communicating between the two.· There may be one,

·9· ·but I don't remember that at this point.· Yeah.

10· ·Sorry.

11· · · · Q· · I want to direct your attention to Figure

12· ·4 of the '532 patent, and I understand the copy that

13· ·is --

14· · · · A· · Is that the one that's impossible to read?

15· · · · Q· · Yeah.· That's copies of copies of copies.

16· ·But I want to go through these components to make

17· ·sure we are talking about the same pieces.

18· · · · A· · Yeah.· I could not read this figure at

19· ·all.· I tried even on the Internet, I tried to print

20· ·many other copies, and --

21· · · · Q· · I understand.

22· · · · A· · -- I fail to understand the details of

23· ·that.

24· · · · Q· · I think we did the same.· Is it your
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·1· ·understanding that the elements 406 in the upper

·2· ·left, and I think maybe if we do a little

·3· ·cross-referencing with the specification, probably

·4· ·around column 7, is it your understanding that those

·5· ·elements 406 are network service plug-ins?

·6· · · · · · ·Let me take that back and ask a different

·7· ·question.· What is your understanding of what Figure

·8· ·4 is supposed to be showing?

·9· · · · A· · I could not read Figure 4 after many times

10· ·of going through that.· I tried to look for a better

11· ·way of looking at that figure.· I'll do my best to

12· ·answer your questions by going to the patent and

13· ·seeing what the patent describes, but looking at the

14· ·Figure 4, I can't make anything out of that figure

15· ·besides a bunch of black boxes with scribbly white

16· ·lines in them.

17· · · · Q· · Let me point you to column 7 of the '532

18· ·patent starting at line 35.

19· · · · A· · Okay.

20· · · · Q· · Does that inform your opinion of what

21· ·Figure 4 is depicting?

22· · · · A· · It talks about, illustrates a software

23· ·architecture 500 for device 106 illustrated in

24· ·Figure 3A according to the embodiment of the present
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·1· ·invention.· And 3A, by the way, just for the record,

·2· ·is as bad as Figure 4.

·3· · · · Q· · Yeah.· I understand that.· And just for

·4· ·the record, I'm not trying to pull one over on you.

·5· ·I think any of the copies we pulled down from the

·6· ·website were going to be, were just as bad.

·7· · · · A· · Yeah.· I had the same problem, so I

·8· ·appreciate that.

·9· · · · Q· · Is the -- the software architecture of

10· ·diagram -- of Figure 4, would, would that also be

11· ·described as a protocol stack?

12· · · · · · ·MR. MUKERJI:· Mr. Haight, so we are clear,

13· ·are you asking about Figure 4 itself or the

14· ·description you took him to regarding Figure 4?

15· · · · · · ·MR. HAIGHT:· The diagram Figure 4.

16· · · · · · ·MR. MUKERJI:· Objection to form.

17· · · · A· · Let me look at all of the elements of

18· ·Figure 4 and see what it is trying to describe in

19· ·each element, whether it's describing the protocol

20· ·stack or not.

21· · · · Q· · Maybe I can ask a different question.

22· · · · A· · Yeah.

23· · · · Q· · What is your understanding of what a

24· ·protocol stack is?
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·1· · · · A· · That's easier than this figure.  A

·2· ·protocol stack is a networking protocol definition

·3· ·and configuration of different layers in the

·4· ·network.

·5· · · · Q· · And, so if I could point you to column 7,

·6· ·around lines 56, 57, sorry, the paragraph that

·7· ·begins "software 500"?

·8· · · · A· · Yes.

·9· · · · Q· · Could you read that first sentence,

10· ·please?

11· · · · A· · Sure.· "Software 500 includes

12· ·telecommunications software or physical layer

13· ·protocol stacks, in particular telecommunications

14· ·software 503 and a short-range radio communication

15· ·software 502."

16· · · · Q· · And those elements 502 and 503 are in

17· ·Figure 4, we just can't read the labels?· Do you

18· ·agree?

19· · · · A· · Yes, I do agree.

20· · · · Q· · So it's fair to say that that software

21· ·architecture 500 is a physical layer protocol stack,

22· ·based on those lines 57 through 59 of column 7?

23· · · · A· · I can't based on this conclude that,

24· ·because it doesn't say any details about what does
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·1· ·it mean by cellular communication software 503 and

·2· ·what does it mean by short-range radio communication

·3· ·software 502 just by reading those three, four

·4· ·lines.· Software corresponding to what?· That's a

·5· ·pretty poor definition of a physical layer protocol

·6· ·stack in my opinion.

·7· · · · Q· · So you referred to layers within a

·8· ·protocol stack before.· Do you recall that?

·9· · · · A· · Yes, I do.

10· · · · Q· · How do -- what's the relationship of those

11· ·layers within the protocol stack?

12· · · · A· · It depends on the configuration what the

13· ·relationships are, the specifics of them.· But one

14· ·skilled in the art would know and understand in

15· ·general the details of each one of those layers,

16· ·what they are and how they communicate with the

17· ·upper stack or lower stack.· It's an abstract notion

18· ·of how the different components of a network are

19· ·stacked on top of each other.

20· · · · Q· · Uh-huh.· Can components on the same --

21· ·different components on the same layer of a protocol

22· ·stack interface with each other?

23· · · · A· · It depends.

24· · · · Q· · On what?
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·1· · · · A· · It depends on what those components are

·2· ·and whether, where are they in the chain of the

·3· ·signaling coming in.· With the GPS and Bluetooth,

·4· ·both are physical layer signals, talk to each other.

·5· ·It depends on how it is implemented.· Is Bluetooth

·6· ·trying to access location?· If it is done in -- each

·7· ·layer has a different domain and a different speed,

·8· ·different -- typically physical layer is a real-time

·9· ·signal coming in.

10· · · · Q· · So why don't we do this.· I want to try to

11· ·put labels on the elements of Figure 4, and we will

12· ·sort of go through the exercise together to make

13· ·sure we are talking about the same elements.

14· · · · A· · Do you mind if I do the same thing on my

15· ·figure?

16· · · · Q· · No, no.· Yes.· That would be fine.

17· · · · A· · Can I borrow a pen or a pencil?

18· · · · Q· · So starting with what's marked in Figure 4

19· ·as element 406.

20· · · · A· · Yes.

21· · · · Q· · If we go to column 8, beginning around

22· ·lines 29, I think we were discussing it earlier, the

23· ·description of the microrouter.

24· · · · A· · Right.
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·1· · · · Q· · Do you see element 406 in that paragraph?

·2· · · · A· · 406 or 404?· 406?

·3· · · · Q· · Yes.· 406.

·4· · · · A· · Yes, I do.· It's line 34.· Which says that

·5· ·extended network services such as network service

·6· ·plug-ins 406 may be added to the microrouter 404.

·7· · · · Q· · Okay.· So we can fairly label element 406

·8· ·as network service plug-ins; correct?

·9· · · · A· · Okay.

10· · · · Q· · Let's move on to 404, which I think in

11· ·that same paragraph starting at line 29 referred to

12· ·as microrouter 404?

13· · · · A· · Yes.· Microrouter 404.

14· · · · Q· · Would it be fair to label element 404 as

15· ·the microrouter?

16· · · · A· · Sounds good.· Yes.· Thank you.

17· · · · Q· · We are going to be referring back to these

18· ·in a few minutes.· You asked for a pen.· If you want

19· ·to write them down on the figure, you are more than

20· ·welcome to.

21· · · · A· · Okay.· I will remember them.· I think that

22· ·helps for me to remember.

23· · · · Q· · Sure.· Element 407, which if you go one

24· ·paragraph above in column 8, at line 24, says:
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·1· ·"Furthermore, graphics user interface 407."· It

·2· ·would be fair to label element 407 as the graphics

·3· ·user interface?

·4· · · · A· · Yes.

·5· · · · Q· · Moving on to element 403, which roughly

·6· ·around line 9 and 10 of column 8, reads:· "Operating

·7· ·system 403 manages hardware and enables execution

·8· ·space for device software components."· Do you see

·9· ·that?

10· · · · A· · Yes.

11· · · · Q· · It would be fair to label element 403 as

12· ·the operating system?

13· · · · A· · Yes, it is.

14· · · · Q· · Element 504, which beginning at column 8,

15· ·line 12, would it be fair to label element 504 as a

16· ·media abstraction layer?

17· · · · A· · Yes, it is.

18· · · · Q· · And then elements 503, 502, 501 -- well,

19· ·we will take them one by one.· Element 503, if we go

20· ·back to column 7, at the bottom, roughly line 57,

21· ·would it be fair to label block 503 as the cellular

22· ·communications software?

23· · · · A· · Yes.

24· · · · Q· · And element 2 as the short-range radio
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·1· ·communications software?

·2· · · · A· · Yes.

·3· · · · Q· · And then the last line of column 7 says:

·4· ·"Other telecommunication software may be used as

·5· ·illustrated by other basebands 501."· So it would be

·6· ·fair to label 501 as other basebands, other baseband

·7· ·telecommunication software?

·8· · · · A· · Yes.

·9· · · · Q· · I think that covers all the elements of

10· ·Figure 4.

11· · · · A· · Yes, it does.· Yeah.

12· · · · Q· · Okay.

13· · · · · · ·MR. MUKERJI:· This may be a good time to

14· ·take a short break.· We've been going about an hour.

15· ·It seems like the figure labeling portion is

16· ·finished.

17· · · · · · ·MR. HAIGHT:· Yeah.· We can do that.

18· · · · · · ·VIDEOGRAPHER:· This concludes disk number

19· ·three of the video deposition of Sayfe Kiaei, Ph.D.

20· ·The time is 1:30:44 p.m.· We are now off the record.

21· · · · · · · · ·(Recessed at 1:30 p.m.)

22· · · · · · · · (Reconvened at 1:55 p.m.)

23· · · · · · ·VIDEOGRAPHER:· This begins disk number

24· ·four of the video deposition of Sayfe Kiaei, Ph.D.
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·1· ·The time is 1:55:17 p.m.· We are now on the record.

·2· ·BY MR. HAIGHT:

·3· · · · Q· · Doctor, welcome back.

·4· · · · A· · Thank you, counsel.

·5· · · · Q· · Did you discuss any of your prior

·6· ·testimony or the subject matter of your testimony

·7· ·with counsel during the break?

·8· · · · A· · No, I did not.

·9· · · · Q· · Before we broke we went through the

10· ·exercise of identifying all of the sort of

11· ·blacked-out boxes of Figure 4.· Do you recall that?

12· · · · A· · Yes, I do.

13· · · · Q· · And we had identified the three blocks at

14· ·the bottom, 501, 502, 503, as 503 being cellular

15· ·communication software.· Do you recall that?

16· · · · A· · Yes, I do.

17· · · · Q· · And block 502 being short-range

18· ·communication software; correct?

19· · · · A· · Yes.

20· · · · Q· · And 501 referred to other baseband

21· ·telecommunication software; correct?

22· · · · A· · Yes, sir.

23· · · · Q· · What is your understanding of what the

24· ·'532 patent means by other baseband
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·1· ·telecommunication software?

·2· · · · A· · Other physical layer communication

·3· ·methodologies, algorithms, software.

·4· · · · Q· · Can you give me other -- excuse me.· Can

·5· ·you give me an example of what an other baseband

·6· ·telecommunications might be other than cellular or

·7· ·short-range?

·8· · · · · · ·MR. MUKERJI:· Objection to form.

·9· · · · A· · It doesn't go into detail.· It has a very

10· ·generic description.· Even the 502 and 503, calling

11· ·them cellular communication software and the

12· ·short-range radio software.· 501, baseband, I can

13· ·speculate what they are if you would like me to.

14· · · · Q· · I'm not asking you to speculate about the

15· ·'532 patent.· I'm asking in general.· As a person of

16· ·skill in the art, or even in your expert opinion,

17· ·what's an example of a baseband telecommunication?

18· · · · A· · Baseband telecommunication is when we are

19· ·looking at a, at the signal not in the up-converted

20· ·to whether it's an RF or whatever frequency the

21· ·transmission is, but it is in a baseband in its

22· ·baseband frequency.· Baseband refers to the baseband

23· ·frequency it's operating in.

24· · · · · · ·There are -- the physical layer consists
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·1· ·of, that's pretty much a textbook material.

·2· ·Physical layer consists of a variety of different

·3· ·functionalities, algorithms, modulations,

·4· ·demodulations, coding, et cetera, that goes on in

·5· ·the baseband functionality.

·6· · · · · · ·So these are, I presume they are

·7· ·separating it out.· What other baseband they are, I

·8· ·don't know what they mean in here, but baseband in

·9· ·general are signaling and communications and

10· ·algorithms that are happening at the base, baseband

11· ·frequency, that's why they call it a baseband,

12· ·versus a Bluetooth 2.4 gigahertz frequency or a WiFi

13· ·5.4 gigahertz frequency.

14· · · · Q· · So Bluetooth and WiFi would not be

15· ·considered to be a baseband communication?

16· · · · A· · No.· That's not what I said.· I said at

17· ·those frequencies.

18· · · · Q· · Okay.

19· · · · A· · We are talking about there is all of those

20· ·are in the -- all of those Bluetooth, WiFi and so

21· ·on, they all have the phy layer, the physical layer

22· ·as well.· So components of them are in here as well.

23· ·What I meant was at that frequency.· Baseband is the

24· ·signaling and modulations, et cetera, at the lower

http://www.deposition.com


·1· ·baseband frequency.· So I did not -- by no means I

·2· ·meant -- I want to make sure I correct myself.· It

·3· ·is not by any means that I'm excluding Bluetooth or

·4· ·WiFi.· All of these and so on, they have the phy

·5· ·layer in there.

·6· · · · Q· · Sure.· Just for terminology, when you are

·7· ·saying the phy layer, you are referring to the

·8· ·physical layer?

·9· · · · A· · Yes.· Physical layer.· Thank you.· That's

10· ·a physical layer which deals with actual signals.

11· · · · Q· · And in the diagram of Figure 4, the

12· ·elements 501, 502, 503, they make up the physical

13· ·layer?

14· · · · A· · Well, that's their description of it, and

15· ·they haven't done a good job of describing what that

16· ·is.· Calling it a cellular communication software

17· ·503, that is a very vague definition of it.· Calling

18· ·it a short-range radio communication software,

19· ·that's also very vague terminology in there.· So...

20· · · · Q· · But you would agree that they are --

21· ·those --

22· · · · A· · Yes.

23· · · · Q· · Those components are within or make up the

24· ·physical layer of this software architecture of
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·1· ·Figure 4?

·2· · · · A· · They could be, yes, they are.· If what

·3· ·they mean is, is what they describe later on a few

·4· ·lines later, they are the phy layer, physical layer

·5· ·of a communication protocol stack.

·6· · · · Q· · And by a few lines later, you mean

·7· ·communication software used to transmit and receive

·8· ·cellular signals?· Let me ask a different question.

·9· ·That's probably very loaded.

10· · · · A· · Thank you.

11· · · · Q· · In column 7, starting at line 60, it says:

12· ·"In an embodiment, communication software 503," so

13· ·this would be the cellular communication software,

14· ·"is a GPRS baseband software component used with

15· ·processor 306 to transmit and receive cellular

16· ·signals."

17· · · · A· · I don't agree with their definition of

18· ·that.

19· · · · Q· · You don't agree that a cellular

20· ·communication software is a GPRS baseband software

21· ·component used to transmit and receive cellular

22· ·signals?

23· · · · A· · I would call this used to send and receive

24· ·GPRS signals, or other types of signals that's in

http://www.deposition.com


·1· ·there.

·2· · · · Q· · You said send and receive?

·3· · · · A· · No, no.

·4· · · · Q· · I'm just trying to understand what your

·5· ·issue with that definition is.

·6· · · · A· · My issue with that definition is that as a

·7· ·GPRS baseband software component, that is a very,

·8· ·very generic and very abstract notion of what that

·9· ·means.· So I can't -- looking at that, that could be

10· ·many, many different things.

11· · · · · · ·And then the other thing I have a problem

12· ·with is that the transmit and receive cellular

13· ·signal, in the phy layer what comes in is a digital

14· ·signal that's coming in in whatever format it is,

15· ·and whatever the media and wireless outside of the

16· ·Internet and how it's sent back and forth, it has

17· ·nothing to do with the phy layer what it could be.

18· ·So calling it a cellular signal, I do not agree with

19· ·that.· It could be in a GPRS format.

20· · · · Q· · And GPRS is a cellular protocol; correct?

21· · · · A· · GPRS is a protocol used in the cellular

22· ·communications.· But that does not -- still I do not

23· ·agree with calling a GPRS baseband software in the

24· ·phy layer is a transmit and receive cellular signals
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·1· ·that comes in there.

·2· · · · Q· · And is that because by the time it gets to

·3· ·the physical layer, it's no longer a cellular

·4· ·signal?· Is that fair?

·5· · · · A· · No.· That's not fair either.· Because we

·6· ·don't know what happens in the rest of the system.

·7· ·This is only the software stack protocol in the

·8· ·baseband of the device.· This has nothing to do with

·9· ·the air, what's going on outside of the radio or

10· ·cellular phone or handheld device or a WiFi or LAN

11· ·or whatever it is.· What's out there and how they

12· ·were connected is a different issue.

13· · · · Q· · Okay.· I think you had said earlier that

14· ·CDMA would be another type of cellular protocol;

15· ·correct?

16· · · · A· · CDMA is another types of a -- a protocol.

17· · · · Q· · Sorry.

18· · · · A· · Yes.· Please, go ahead.

19· · · · Q· · So in a baseband layer of a device like

20· ·that shown in the diagram of Figure 4, that cellular

21· ·communication software would be a different software

22· ·component for GPRS protocol versus a CDMA protocol;

23· ·correct?

24· · · · A· · In general that's a correct statement,
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·1· ·yes.

·2· · · · Q· · Above the physical layer components that

·3· ·we identified we see 504, which we agreed was the

·4· ·media abstraction layer; is that correct?

·5· · · · A· · Yes, it is.

·6· · · · Q· · What does a media abstraction layer do?

·7· · · · A· · I don't know what they are calling a media

·8· ·abstraction layer here.· It is a pretty abstract

·9· ·terminology for what they call it.· That's one of

10· ·the problems I have with this, their definition.  I

11· ·don't know what they mean by media abstraction

12· ·layer.· I can speculate or I can guess what they are

13· ·saying, but I don't think you want me to do that.

14· · · · Q· · So if I point you to column 8, starting at

15· ·line 12, it says media abstraction layer 504, would

16· ·you agree that that abstraction layer allows the

17· ·operating system 403 to communicate with the

18· ·basebands?

19· · · · A· · In their figure the way they have shown

20· ·it, a media abstraction layer is a box between 403

21· ·and the physical layers, and in their interpretation

22· ·of that they show that as communicating between the

23· ·upper layer, the lower layer as they described in

24· ·their definition here.· What it's saying here is the
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·1· ·first line, media abstraction layer 504 allows

·2· ·operating system 403 to communicate with baseband

·3· ·503, 502 and 501 respectfully.· And I want to

·4· ·emphasize again this is a very abstract way that

·5· ·they have shown this and it is, terminology here is

·6· ·different than what I have seen most places.

·7· · · · Q· · Are you saying you would refer to that

·8· ·layer above the physical layer as something other

·9· ·than a media abstraction layer?

10· · · · A· · For me it's not clear what they call, what

11· ·is their definition of media abstraction layer.

12· ·That's really not coming to me.

13· · · · Q· · Is there a term you would use for an

14· ·architecture level that would allow communication

15· ·between an operating system and a baseband layer?

16· · · · A· · It depends on the architecture.· It

17· ·depends on how the software stack is in the network

18· ·protocol layers.· Top of my head I don't -- there

19· ·are many different locations used, many different

20· ·blocks that are used in there.· And again the OSI

21· ·concept is a concept that the way they have shown it

22· ·is very abstract.

23· · · · Q· · What do you mean by OSI?

24· · · · A· · What we were just talking about.· The
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·1· ·network protocol stack.· Sorry.· The network

·2· ·protocol stack.

·3· · · · Q· · And just so we are clear, the network

·4· ·protocol stack would be the lower-most layer, the

·5· ·physical layer?

·6· · · · A· · No.· The protocol stack is the entire box

·7· ·500.

·8· · · · Q· · Okay.· Where is the -- the network -- I'm

·9· ·sorry.· So you are saying box 500 is the network

10· ·protocol stack?

11· · · · A· · The whole thing is the protocol stack.

12· · · · Q· · Okay.

13· · · · A· · Is the protocol stack.

14· · · · Q· · And is it your understanding that an OSI

15· ·is a model for a protocol stack?

16· · · · A· · Not necessarily.· It depends on the

17· ·implementation.

18· · · · Q· · I'm just trying to understand the term.

19· ·Does OSI stand for something?

20· · · · A· · I forgot what it is actually, the acronym.

21· ·So let's stick to the protocol stack in general, 500

22· ·being a protocol stack.

23· · · · Q· · In this network protocol stack of Figure

24· ·4, the way the layers are arranged, is that to allow
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·1· ·components to interface vertically with the layers

·2· ·below it and above it?

·3· · · · A· · I can not refer to Figure 4 as how they

·4· ·are, they are meant to implement this, because they

·5· ·don't have -- besides very vague abstract

·6· ·description of how these blocks operate with each

·7· ·other, and that's actually overall in the patent,

·8· ·architecture, both hardware and software and the

·9· ·network infrastructure here is very abstract.· They

10· ·are not talking any details of how the communication

11· ·is done.· There are -- we just looked at that

12· ·paragraph.· There are -- that's it.

13· · · · Q· · Would a person of ordinary skill in the

14· ·art understand how the layers of a protocol stack

15· ·interact with each other?

16· · · · A· · A person of ordinary skill in the art

17· ·would understand how the protocol stack in general

18· ·would work for a generic architecture of the

19· ·software and hardware network, the phy layer and so

20· ·on.· Yes, they would.

21· · · · Q· · We identified the network service plug-ins

22· ·406 at the top of that network protocol stack in

23· ·Figure 4.· Do you recall that?

24· · · · A· · Yes.· I see the -- I see what they call it
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·1· ·in line 34, which is extended network services such

·2· ·as network service plug-ins 406 may be added to the

·3· ·microrouter 404.

·4· · · · Q· · Can those individual service plug-ins

·5· ·communicate with each other?

·6· · · · A· · Depends again on the implementation.  I

·7· ·brought you example of in the phy layer, depends on

·8· ·implementation, whether there are appropriate

·9· ·information to be passed, the software is capable of

10· ·doing that and so forth.

11· · · · Q· · Let's turn to Figure 5 of the '532 patent.

12· ·Luckily, I don't think we will have to go through

13· ·the same exercise here since it will be a little

14· ·more clear.· What is your understanding of what

15· ·Figure 5 is showing there?

16· · · · A· · It is a block diagram or I would say a

17· ·high level, high level diagram of the microrouter

18· ·404 with the components as shown here.

19· · · · Q· · Is the microrouter of Figure 5 arranged in

20· ·layers similar to a protocol stack?

21· · · · A· · I'm not aware of a -- the answer is no,

22· ·it's not.

23· · · · Q· · There is no significance to the

24· ·arrangement of these blocks?
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·1· · · · A· · That's not what I said.· What I said was

·2· ·it does not signify the network protocol stack.· How

·3· ·they have stacked these together and the hierarchy

·4· ·of that, I don't think that's what I mentioned.  I

·5· ·didn't discuss that.

·6· · · · Q· · Right.· I'm not trying to put words in

·7· ·your mouth.

·8· · · · A· · Sure.

·9· · · · Q· · I'm just asking the question.

10· · · · A· · No.· It's not a network protocol stack,

11· ·conventional network protocol stack I would see.

12· · · · Q· · But there are layers of this microrouter

13· ·arranged in a hierarchical format.· Is that fair to

14· ·say?

15· · · · A· · I wouldn't say that it is in a

16· ·hierarchical format, because you have the network

17· ·services and the hooks that connect to that.· Would

18· ·that be above network services?· Or is that in the

19· ·same level, just connecting to that?· So are the

20· ·plug-ins only -- I don't know what this plug-in

21· ·ladder is on the left, how are they connected

22· ·together with the rest of the plug-ins and so forth?

23· ·I don't believe it's necessarily in any hierarchical

24· ·format they have shown it.
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·1· · · · Q· · Do you see the lower-most block labeled as

·2· ·network services 580 of Figure 5?

·3· · · · A· · I see network services 580 at the bottom

·4· ·of that figure.

·5· · · · Q· · What is your understanding of what network

·6· ·services 580 represents?

·7· · · · A· · As it says also in the figure, it performs

·8· ·PPP, dynamic host configuration, DHCP, routing, NAT,

·9· ·network address translation, and BAP, which I forgot

10· ·what BAP was.· After all these acronym with all

11· ·these four patents and, I don't know what BAP is.

12· · · · Q· · That's understandable.

13· · · · A· · Oh, I'm sorry.· It is here.· It is a

14· ·Bluetooth access profile.

15· · · · Q· · There we go.· And you mentioned the

16· ·DHCP/PPP block 552.· What is your understanding of

17· ·what that block does?

18· · · · A· · In general, these are network services

19· ·that provides dynamic host allocation in the

20· ·Internet IP.

21· · · · Q· · Would you agree that a DHCP or PPP server

22· ·would provide IP network information to the terminal

23· ·as its used in the '532 patent?

24· · · · A· · IP information.
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·1· · · · Q· · Like an IP address?

·2· · · · A· · Yeah.· IP information, yes.· Not IP

·3· ·network information.· I have to be careful what that

·4· ·means.· IP information, yes.

·5· · · · Q· · And do you see block 550 labeled Routing?

·6· ·Do you have an understanding of what that block is

·7· ·doing in the context of Figure 5?

·8· · · · A· · In a general fashion, because they don't

·9· ·describe the details of what routing 550 is.· In

10· ·general, I assume they mean routing of the IP or IP

11· ·packets.· But it doesn't describe the details of

12· ·what's in 550.· And again this block again is

13· ·another example of how the descriptions of the

14· ·blocks in this patent are very generic and high

15· ·level abstract.

16· · · · Q· · Would a person of ordinary skill in the

17· ·art understand what routing block 550 is doing?

18· · · · A· · A person of ordinary skill in the art

19· ·would know what routing means and what it is.· But

20· ·routing between what elements between, whether we

21· ·are talking about routing between what and what and

22· ·how we are routing and so forth.· There is a lot of

23· ·details in routing.· It's important in the

24· ·architecture of the system to know and how it's
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·1· ·implemented.

·2· · · · Q· · If I could direct your attention to column

·3· ·9 of the '532 patent, starting roughly around line

·4· ·21.· Do you see the section there called Routing?

·5· · · · A· · Yes, I see that.

·6· · · · Q· · And in the second paragraph of that

·7· ·section, starting at about line 27, it says:

·8· ·"Routing component 550 is responsible for IP packet

·9· ·queuing/dropping."· Do you see that?

10· · · · A· · Yes.

11· · · · Q· · What is your understanding of IP packet

12· ·queuing/dropping?

13· · · · A· · In general what they mean by here is that

14· ·the IP, the routing component 550 is responsible for

15· ·IP packet queuing, meaning that if the IP is coming

16· ·in, queue them -- queuing -- actually, later on it

17· ·describes it later on.

18· · · · · · ·So if you go down by, exactly right after

19· ·that it describes what it means by that.· An IP

20· ·packet dropping software component is used for

21· ·reducing congestions caused by having more than one

22· ·terminal connected simultaneously.· In an embodiment

23· ·of the present invention, routing 550 includes a

24· ·queuing software component, quality of service
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·1· ·software component or equivalent for queuing IP

·2· ·packets.

·3· · · · · · ·And it continues on discussing that,

·4· ·likewise, routing component 550 includes a dropping

·5· ·software component that is configured by service

·6· ·manager, a user or other remote entity.· I think it

·7· ·has a description of that in the rest of the

·8· ·paragraph in there.· And then it continues on again.

·9· ·There is more description down at the bottom of that

10· ·paragraph.

11· · · · Q· · Okay.

12· · · · A· · If you like me to, I can go through that.

13· · · · Q· · No.· That's okay.· Going back to Figure 5,

14· ·another block in that network services layer is the

15· ·NAT 553.· Do you see that?

16· · · · A· · Yes.

17· · · · Q· · What does NAT stand for again?· Sorry.

18· · · · A· · Network address translation.

19· · · · Q· · What is your understanding of what that

20· ·component is doing in the context of the microrouter

21· ·in the '532 patent?

22· · · · A· · Actually, I believe I described that also

23· ·in my declaration.· I have to find it.· I have a

24· ·brief description of that on page 28, paragraph 64,
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·1· ·where it describes a prior art, which is RF 2663.

·2· ·But I'm going to focus on the definition that it has

·3· ·for network address translation.

·4· · · · · · ·"Describes an IP network address

·5· ·translator, NAT, that can be implemented on a router

·6· ·or a local network."· And then in the end of the

·7· ·second line:· In particular, RF 2663 describes the

·8· ·basic NAT, which translates between IP address in a

·9· ·private domain and an external domain.

10· · · · · · ·So with that definition, and I'm going to

11· ·assume that what they mean here in Figure 5, NAT is

12· ·the same NAT, which is a network address

13· ·translation, which is also in paragraph, in line 55,

14· ·column 9 of the patent, which describes the details

15· ·of the NAT in here.· But the general description of

16· ·it is a network address translator that translates

17· ·between IP addresses in one domain which is private

18· ·domain and one domain external domain using it in

19· ·this patent.

20· · · · Q· · What is your understanding of what the BAP

21· ·block 551 does in the context of the '532 patent?

22· · · · A· · BAP, reading column 8 of the patent '532,

23· ·line 50 -- sorry -- line 55, is a software component

24· ·enables Bluetooth terminal to gain access to a LAN

http://www.deposition.com


·1· ·116, and it says to a WAN by using IP protocol,

·2· ·wireless -- wide band area network by using IP

·3· ·protocol.

·4· · · · · · ·And it describes this more later on in the

·5· ·last paragraph, which is line 63, that says:

·6· ·Bluetooth LAN Access Profile software component

·7· ·allows a LAN Access client in a terminal to obtain

·8· ·an IP address and use the IP address in order to

·9· ·gain connectivity to other LAN terminals or to a

10· ·WAN, behaving as if they were on a LAN.· I'm

11· ·finished.· Thank you.

12· · · · Q· · The layer above the network services 580

13· ·is labeled as Hooks 590.· Do you see that?

14· · · · A· · Yes, I do.

15· · · · Q· · What is your understanding of what hooks

16· ·are as they are used in the '532 patent?

17· · · · A· · That's also described in the patent '532.

18· ·Their definition is hooks to Extended Network

19· ·Service Plug-ins, the top line, line 1, starting in

20· ·column 10, that describes it as in an embodiment of

21· ·the present invention, microrouter 404, that is in

22· ·Figure 5, includes hooks 590 allowing for the

23· ·extension of microrouter 404 networking services,

24· ·such as plug-ins 406.
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·1· · · · Q· · Would you agree that those hooks are, they

·2· ·act as an interface between the plug-ins and the

·3· ·network services?

·4· · · · A· · In their particular implementation hooks

·5· ·590 are, and description of what I just read in

·6· ·their implementation is, they are looking at it as

·7· ·connecting the plug-ins 406 with the network

·8· ·services.

·9· · · · Q· · When you say connecting, is that the same

10· ·as providing an interface?

11· · · · A· · Yes, providing interface as a hook,

12· ·meaning interfaces between the two.

13· · · · Q· · If we could turn back to Figure 1, and

14· ·specifically to element 115 labeled communication

15· ·operator.· Do you see that?

16· · · · A· · Yes, I do.

17· · · · Q· · Would you agree that in the context of the

18· ·'532 patent, that the communication operator

19· ·controls manager server 102?

20· · · · A· · The representation they have and the

21· ·description they have -- sorry.· The '532 patent

22· ·has, I apologize for calling them they.· Strike

23· ·that.· The description that '532 patent has in line

24· ·62, it describes that, in the embodiment of the
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·1· ·present invention, WAN 105, carrier backbone 104 and

·2· ·manager server 102 is singly or in combination a

·3· ·telecommunication network that is managed and

·4· ·monitored by operator 115.· I think -- yeah.· That's

·5· ·it.

·6· · · · · · ·THE WITNESS:· The time is?· 2:45?· I don't

·7· ·have a watch.· That's why.

·8· · · · · · ·MR. MUKERJI:· Do you need a break?

·9· · · · · · ·THE WITNESS:· Not right now but maybe

10· ·after a couple questions.

11· · · · · · ·MR. HAIGHT:· I'm actually at a decent

12· ·breaking point.

13· · · · · · ·THE WITNESS:· That would be great.

14· · · · · · ·VIDEOGRAPHER:· The time is 2:42:52 p.m.

15· ·We are now off the record.

16· · · · · · · · ·(Recessed at 2:42 p.m.)

17· · · · · · · · (Reconvened at 3:01 p.m.)

18· · · · · · ·VIDEOGRAPHER:· The time is 3:01:04 p.m.

19· ·We are now on the record.

20· ·BY MR. HAIGHT:

21· · · · Q· · Welcome back, doctor.

22· · · · A· · Thank you, counsel.

23· · · · Q· · During the break did you discuss the

24· ·substance of your testimony with counsel?
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·1· · · · A· · No, I did not.

·2· · · · Q· · Thank you.

·3· · · · A· · Thank you.

·4· · · · · · ·MR. HAIGHT:· I'm going to hand you what we

·5· ·will mark as 1443-5.

·6· · · · · · · (1443 Exhibit Number 5

·7· · · · · · · was marked for identification.)

·8· · · · · · ·THE WITNESS:· Thank you.

·9· ·BY MR. HAIGHT:

10· · · · Q· · Feel free to review the entire exhibit,

11· ·but my question is do you recognize what's been

12· ·marked as Exhibit 1443-5?

13· · · · A· · Yes, I do.· It is a Patent Number 662,017;

14· ·also, I referred to it as Hoffman in my declaration.

15· · · · Q· · Okay.· Just to be clear, I think you

16· ·skipped a number.· This would be U.S. Patent

17· ·6,622,017; is that correct?

18· · · · A· · Yes.· You are correct.· 6,622,017.

19· · · · Q· · Thank you.

20· · · · A· · Thank you, sir.

21· · · · Q· · Is this a document you reviewed in

22· ·preparation of your declaration?

23· · · · A· · Yes, I have.

24· · · · Q· · What is your understanding of, generally,
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·1· ·of what the Hoffman patent is teaching?

·2· · · · A· · The general description of what the patent

·3· ·teaches is, I have it outlined in my paragraph 43 of

·4· ·my declaration, which says that Hoffman describes,

·5· ·if you are ready with that?

·6· · · · Q· · Uh-huh.

·7· · · · A· · Hoffman describes a cellular mobile

·8· ·station, such as a digital cellular telephone or

·9· ·mobile handset, that uses over-the-air programming

10· ·to download software modules, or plug-ins, into the

11· ·handset.· Such over-the-air programming over

12· ·cellular connections allows a user to download

13· ·software onto a mobile handset from any equipment

14· ·coupled to the Internet, virtually anywhere in the

15· ·world.· So that's a general description of the

16· ·patent.

17· · · · Q· · Hoffman doesn't disclose or discussed ad

18· ·hoc networks, does it?

19· · · · A· · Excuse me.· To the best of my recollection

20· ·on this patent, it does not describe any of the ad

21· ·hoc network, ad hoc network methods.

22· · · · Q· · Hoffman also does not discuss or teach the

23· ·use of Bluetooth in any of its networks; is that

24· ·correct as well?
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·1· · · · A· · I don't recall Hoffman discussing

·2· ·specifically Bluetooth network in the Hoffman

·3· ·disclosure patent.

·4· · · · Q· · And Hoffman doesn't teach or describe the

·5· ·use of JINI technology or Java technology; is that

·6· ·correct?

·7· · · · · · ·MR. MUKERJI:· Did you say JINI or Java,

·8· ·counsel?· I'm sorry.· I missed that.

·9· · · · · · ·MR. HAIGHT:· I said both.

10· · · · A· · Hoffman does not explicitly discuss JINI

11· ·or Java technologies in the Hoffman patent, '017.

12· · · · Q· · Would you agree that the plug-ins that are

13· ·described in Hoffman are meant to upgrade the

14· ·terminal devices onto which those plug-ins are

15· ·downloaded?

16· · · · A· · I'm sorry.· You said to upgrade the

17· ·terminal devices?

18· · · · Q· · To upgrade the units.· Sorry.

19· · · · A· · Oh, okay.· What Hoffman teaches is in

20· ·paragraph 44 of my declaration, which is the mobile

21· ·handset -- any time you are ready I can read that.

22· · · · Q· · Sure.

23· · · · A· · The mobile handset 5 downloads software

24· ·modules, called plug-ins, over a cellular network
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·1· ·using the over-the-air programming from multiple

·2· ·third-party server -- sorry -- from a remote, from a

·3· ·remote third-party server 37.· The remote server 37

·4· ·can transmit the plug-ins to the cellular network

·5· ·and thus over the air-link to the mobile handset 5.

·6· · · · · · ·For example, the mobile handset 5

·7· ·communicates with a wireless telephone network 3 via

·8· ·cellular or personal communications services,

·9· ·service, PCS type services.· The next line discusses

10· ·that the plug-in modules can be downloaded from

11· ·various sources on the Internet, et cetera.· I'll

12· ·stop there.

13· · · · · · ·MR. HAIGHT:· I'm going to hand you what we

14· ·will mark as Exhibit 1443-6.

15· · · · · · · (1443 Exhibit Number 6

16· · · · · · · was marked for identification.)

17· ·BY MR. HAIGHT:

18· · · · Q· · Do you recognize what's been handed to you

19· ·as Exhibit 1443-6?

20· · · · A· · Yes, counsel.· It is a version, IEEE

21· ·Standard 802.11b-1999 version edition of the Part

22· ·11:· Wireless LAN Medium Access Control, or MAC, and

23· ·a physical layer, PHY, specification for the

24· ·higher-speed physical layer extension in the 2.4
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·1· ·gigahertz bandwidth, which is also the -- I'm going

·2· ·to call this the 802.11b, or wireless LAN

·3· ·specification.

·4· · · · Q· · You understand this document to be a

·5· ·supplement to the 802.11 standard; is that correct?

·6· · · · A· · Yes, it is.· This is a 1999 version, which

·7· ·may be different than what I have, which is -- maybe

·8· ·it's the same thing -- which was the 2000 version,

·9· ·but this one was -- I think it may be the same

10· ·thing, so yeah.

11· · · · Q· · When you say 2000 version, what do you

12· ·mean?

13· · · · A· · It was published in January 20th of 2000,

14· ·but that's the same document I believe.· If you look

15· ·at the copyright on the first page, at the bottom of

16· ·the first page it says published January 20th of

17· ·2000.· And that's what I have in my reference on

18· ·page 4 of my prior art, which is the same thing.· So

19· ·I wanted to make sure I don't have a different

20· ·supplement to this.

21· · · · Q· · Sure.

22· · · · A· · It is a Part 11, and it is a -- yeah.

23· ·It's the correct version.· Yeah.· Sorry.· These

24· ·change, every month they change.· If you are
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·1· ·involved in the standards, every month there is a

·2· ·supplement and that supplement changes almost on a

·3· ·quarterly basis, so I want to make sure I'm looking

·4· ·at the same thing.· I don't mean to be picky here.

·5· · · · Q· · No, no.· That's fine.

·6· · · · A· · There could be substantial changes in

·7· ·there as we go forward.

·8· · · · Q· · That leads to my next question.

·9· ·Throughout this document there are portions that are

10· ·underlined and portions that have strike-throughs.

11· ·What is the significance of those markings?

12· · · · A· · I have been in the standards bodies

13· ·before, and what we do is that the editors when

14· ·they, the different representatives of the companies

15· ·meet in the standards body.· We may not agree on the

16· ·language or we may strike language or components of

17· ·the standards so we strike through that.· There are

18· ·components that we may need to have different

19· ·discussions, we underline those and so on and so

20· ·forth.

21· · · · · · ·There is a specific format we use to keep

22· ·the document in a format that everybody will

23· ·understand, and the last meeting, these are the

24· ·issues we discussed, these are the issue we strike
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·1· ·over, and that will continue until the final version

·2· ·is done, and even then it's not done.

·3· · · · Q· · So it's fair to say the strike-throughs

·4· ·and the underlines are edits made to a previous

·5· ·version?· Is that fair?

·6· · · · A· · Yes.· It's a continual edition of the

·7· ·standards.· And this was in 1999.· Yeah.

·8· · · · Q· · And is there an indication on this

·9· ·document that this was the version that was accepted

10· ·by the committee?

11· · · · A· · Up to this point it was accepted as it was

12· ·by the committee when it was published.· It's not --

13· ·if what you mean is a different question, I can, if

14· ·you are more specific.

15· · · · Q· · Let me ask it a different way.· Is there

16· ·anything in this document to indicate that this

17· ·isn't just a marked-up draft of the standard or of

18· ·the supplement?

19· · · · A· · No.· This is not a marked-up draft.· At

20· ·the time this was an agreed upon standard at the

21· ·time that it was published and agreed upon standard

22· ·by the committee at that point.

23· · · · Q· · How do you know that generally speaking?

24· · · · A· · By the fact that it discusses that in the
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·1· ·document as well, you know, it discusses at the top,

·2· ·this is the IEEE standards.

·3· · · · Q· · Where are you looking, sir?

·4· · · · A· · At the page 2.· It describes what the

·5· ·standards is, it describes the use of the IEEE

·6· ·standards is discussion on the second paragraph, and

·7· ·then in the fourth paragraph it discusses the

·8· ·questions that may arise regarding the meaning of

·9· ·this standard and if there are any

10· ·interpretations -- if this was a draft, there would

11· ·be a specific, either a watermark or specific things

12· ·that would say this is a draft.· So I assume -- I

13· ·was not in that committee at that time.· If this was

14· ·a draft, there would be a clear indication on that

15· ·up front or even a watermark that would say that

16· ·this is a draft document.· So...

17· · · · Q· · To the best of your knowledge, the edits

18· ·in the supplement were in fact adopted as part of

19· ·the standard; is that correct?

20· · · · A· · Yes.· And also page 8 it describes that

21· ·editing done in there.· If you look at page 8 of the

22· ·document, which is page 1 of the 802.11 document,

23· ·but the page 8 of your reference, the paragraph,

24· ·second paragraph on the page 1 of the standard, it
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·1· ·says the editing instructions are shown in bold, et

·2· ·cetera.· So it discusses all the formatting

·3· ·questions you already had in there.· So to the best

·4· ·of my knowledge, this was the standard that was at

·5· ·that time adopted by the IEEE body that was an

·6· ·802.11b committee, technical committee.

·7· · · · Q· · The 802.11 standard, is that also known as

·8· ·a WiFi standard?

·9· · · · A· · Would I generalize it as a WiFi standard,

10· ·802.11?· I hesitate to say that because I believe

11· ·that -- I'm just thinking if there were some other

12· ·standards that may have used the same first five

13· ·numbers as well.· I don't know whether -- but for

14· ·the sake of this discussion here, this is

15· ·specifically standard for 802.11 -- one second.· Let

16· ·me -- I guess my preference would be to keep as

17· ·802.11 dot B standard rather than calling it a WiFi,

18· ·because it is, it is 802.11b.· So I would like to

19· ·keep it that way.· I don't want to cause

20· ·interpretation of that because WiFi could be many,

21· ·many different things.· Since we are talking about

22· ·the standard, let's stick to the number it has.

23· · · · Q· · I was more asking in general.  I

24· ·understand the purpose.· I will be as specific as
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·1· ·possible.

·2· · · · A· · I was on the standards body for a few

·3· ·years and we were very sensitive about even any Bs,

·4· ·Cs or C primes and so forth.· In general if you like

·5· ·to call it a WiFi, I prefer to call it 802.11b.

·6· · · · Q· · And is it your understanding that the

·7· ·802.11b standard is implemented through a media

·8· ·access protocol known as CSMA?

·9· · · · A· · Could you point exactly in the document

10· ·you are talking about where it talks about CSMA?

11· · · · Q· · I'm asking generally.

12· · · · A· · Again with all the acronyms and all the

13· ·names, there is CSMA, there is CDMA, there is QDSS.

14· ·So if you have a specific, please point that.

15· · · · Q· · Yep.· I will try and pin that down.

16· ·Sitting here today, do you have an understanding of

17· ·what CSMA, a CSMA media access protocol is?

18· · · · A· · Not off top of my head to be frank, no.

19· ·So if you have a -- if I discuss it anywhere in my

20· ·document, please point to that.

21· · · · Q· · On page -- it's lower case Roman IV of the

22· ·actual standard, it's stamped as page 4, cardinal 4,

23· ·and starting on the previous page, it says:· "The

24· ·standards defining the access technologies are as
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·1· ·follows."

·2· · · · A· · No, I'm sorry.

·3· · · · Q· · On page 3.

·4· · · · A· · Here we go.· Okay.· So where on the page

·5· ·again?

·6· · · · Q· · So maybe we start with the paragraph on

·7· ·page 3 that says, about halfway through the page, it

·8· ·says "this family of standards."

·9· · · · A· · Yeah.· Do you want me to read that?

10· · · · Q· · Sure.

11· · · · A· · Okay.· I read that, and there are all

12· ·these annotations for the IEEE Standard 802 and so

13· ·forth and all the columns in there.

14· · · · Q· · Sure.

15· · · · A· · Then the next page is the CSMA; right?

16· · · · Q· · Right.· That second bullet point on page 4

17· ·says:· "CSMA/CD Access Method and Physical Layer

18· ·Specifications"?

19· · · · A· · Uh-huh.

20· · · · Q· · Does that refresh your recollection of

21· ·what, CSMA is a media access protocol?

22· · · · A· · I don't know what the acronym exactly

23· ·stands for, but it is media access control.· If you

24· ·don't mind, let me look at it for a second in that
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·1· ·section, which I don't know whether this document

·2· ·describes that or not.

·3· · · · Q· · If I submit to you that it stands for

·4· ·carrier sense multiple access, would you agree with

·5· ·that?

·6· · · · A· · I don't remember exactly the acronym, what

·7· ·it was.· To be frank, it's not a memory test.

·8· · · · Q· · I understand.· But, so sitting here today,

·9· ·you are not aware that the 802.11 standard

10· ·implements CSMA/CD media access protocol?

11· · · · · · ·MR. MUKERJI:· Objection to form.

12· · · · A· · Not remembering acronyms does not mean

13· ·that.· That's not what I said.· I said acronyms, I

14· ·don't remember exactly the details of acronym, what

15· ·it was for.· I am familiar with the 802.11 media

16· ·access control and what it does.· But that's outside

17· ·of the -- but anyhow, that's it.

18· · · · Q· · Is the 802.11 media access protocol based

19· ·on a master/slave relationship, or media access

20· ·protocol?

21· · · · A· · I don't recall that, but in general the

22· ·master/slave relationship can be implemented in any

23· ·network configurations in here.· But I don't

24· ·remember the details of 802.11 had a master/slave
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·1· ·configuration.· It may have been contributions in

·2· ·there and discussions in there which they supported

·3· ·master/slave.· Off the top of my head I don't

·4· ·remember that.· But I don't see what would preclude

·5· ·that from having a master/slave relationship.

·6· · · · Q· · Is there anything in the supplement IEEE

·7· ·standard that's been marked as 1443-6 that indicates

·8· ·a 802.11 protocol would implement a master/slave

·9· ·media access protocol?

10· · · · A· · Again looking at this top of my head, I

11· ·don't remember seeing that in here.· But in general

12· ·the master/slave relationship can be implemented

13· ·within a network of wire line or wireless devices

14· ·and each other.· That's not a -- that's a very much

15· ·a well-known concept in the communication systems.

16· · · · Q· · Does 802.11 encompass wire line

17· ·communications?

18· · · · A· · I said in general.· Wireless and wire.

19· ·The statement I made was a general statement.

20· · · · Q· · Sure.· I'm talking about this document

21· ·specifically.

22· · · · A· · It is a wireless system.· And I don't see

23· ·any reason why what would preclude or exclude 802.11

24· ·from having a master/slave relationship.
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·1· · · · Q· · Would you consider master/slave to be a

·2· ·type of media access technology?

·3· · · · A· · That's a very generic and general

·4· ·statement.· Master/slave relationship is used even

·5· ·in printers, and in -- it goes back to, the best I

·6· ·recollect, from 1980s, even late '70s I was taking

·7· ·network class.· At that time master/slave

·8· ·relationships was well-known fact in memory, in how

·9· ·to connect daisy-chain printers together, how to

10· ·connect memory devices together.· So it's not a,

11· ·necessarily a just a network media access control

12· ·configuration.

13· · · · Q· · In the paragraph we discussed on page 3

14· ·where it says "this family of standards", do you see

15· ·that?

16· · · · A· · Yes.

17· · · · Q· · The second sentence of that paragraph

18· ·says:· "The access standards define seven types of

19· ·medium access technologies."· Do you see that?

20· · · · A· · Yes.

21· · · · Q· · Do you have any understanding of what

22· ·those, specifically what those seven types of media

23· ·access technologies are?

24· · · · A· · Not off top of my head.· I would be happy
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·1· ·to read this.· And also it says at the end of the

·2· ·line, paragraph, that other types are under

·3· ·investigation.

·4· · · · Q· · But you don't know what those types are?

·5· · · · A· · No.· No, I do not.

·6· · · · · · ·MR. HAIGHT:· We need to change the tapes

·7· ·real quick.

·8· · · · · · ·VIDEOGRAPHER:· This concludes disk number

·9· ·four of the video deposition of Sayfe Kiaei, Ph.D.

10· ·The time is 3:33:17 p.m.· We are now off record.

11· · · · · · · · ·(Recessed at 3:33 p.m.)

12· · · · · · · · (Reconvened at 3:37 p.m.)

13· · · · · · ·VIDEOGRAPHER:· This begins disk number

14· ·five of the video deposition of Sayfe Kiaei, Ph.D.

15· ·The time is 3:37:46 p.m.· We are now on the record.

16· ·BY MR. HAIGHT:

17· · · · Q· · Dr. Kiaei, I'm going to hand you what we

18· ·are marking as Exhibit 1443-7.

19· · · · · · · (1443 Exhibit Number 7

20· · · · · · · was marked for identification.)

21· · · · · · ·THE WITNESS:· Thank you.

22· ·BY MR. HAIGHT:

23· · · · Q· · Do you recognize what's been marked as

24· ·Exhibit 1443-7?
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·1· · · · A· · Yes, I do, counsel.· It is a RFC 2663

·2· ·reference used as a prior art in my declaration,

·3· ·which is titled IP Network Address Translator (NAT)

·4· ·Terminology and Considerations.

·5· · · · Q· · Just for terminology sake, RFC, does that

·6· ·stand for requests for comments?

·7· · · · A· · Yes.· RFC stands for requests for comments

·8· ·within the network working group.

·9· · · · Q· · Do you have any understanding of what the

10· ·network working group is?

11· · · · A· · I have not participated in that group

12· ·before.· I have a general idea of what that working

13· ·group is, but I don't have a lot of detailed

14· ·information about it.

15· · · · Q· · Is that a working group within a larger

16· ·organization?

17· · · · A· · I believe so, but I'm not sure which

18· ·organization they belong to, or that it was part of

19· ·an ITU FC, IEEE.· It was overall a networking group

20· ·that, working group that we were aware of.· I don't

21· ·know the details of how they are shared and so.

22· · · · Q· · Do you see the reference in the upper

23· ·right-hand corner to Lucent Technologies?

24· · · · A· · Yes, I see that.
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·1· · · · Q· · And it's got a date of August 1999; is

·2· ·that correct?

·3· · · · A· · Yes, it does.

·4· · · · Q· · Is it possible that the network working

·5· ·group is, for lack of a better word, a working group

·6· ·within the company Lucent Technologies at the time?

·7· · · · · · ·MR. MUKERJI:· Objection to form.

·8· · · · A· · I do not know that.· I cannot comment on

·9· ·that.· I can tell you about my experience within the

10· ·working groups if that helps your question.

11· · · · Q· · No.· I'm just trying to understand the

12· ·context of where this document came from?

13· · · · A· · No.· In general working groups are -- when

14· ·the Bluetooth standard started before that, Intel,

15· ·Microsoft, a number of other companies created the

16· ·Bluetooth working group and we got together.· That

17· ·was for Bluetooth.· I don't know what this one is.

18· ·I cannot speculate.

19· · · · Q· · Did you identify this reference personally

20· ·as a prior art reference in the scope of your work

21· ·for this IPR?

22· · · · A· · I don't believe I did on this one.· No, I

23· ·did not.

24· · · · Q· · Exhibit 1443, I believe you identified the
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·1· ·title is the IP Network Address Translator (NAT)

·2· ·Terminology and Considerations; is that correct?

·3· · · · A· · Yes.· 1443-7; right?

·4· · · · Q· · Yes.

·5· · · · A· · Dash seven, yeah.

·6· · · · Q· · I'm sorry.· Did I --

·7· · · · A· · You just said 1443.

·8· · · · Q· · I apologize.· Thank you.

·9· · · · A· · That's okay.

10· · · · Q· · And I think you had alluded to it and

11· ·pointed to a paragraph in your declaration earlier

12· ·when we were generally discussing the NAT component

13· ·in the '532 patent, you referred to this document.

14· ·Would it be fair to say that network address

15· ·translation as used in this document is a method by

16· ·which IP addresses are mapped from one realm to

17· ·another in an attempt to provide transparent routing

18· ·to hosts?

19· · · · · · ·MR. MUKERJI:· Can I get that question back

20· ·please, starting with would it be fair?

21· · · · · · · · · · · · ·-· -  -

22· · · · · · ·(Whereupon the following portion of the

23· ·testimony was repeated by the Court Reporter:

24· · · · · · · ·QUESTION:· Would it be fair to say that
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·1· ·network address translation as used in this document

·2· ·is a method by which IP addresses are mapped from

·3· ·one realm to another in an attempt to provide

·4· ·transparent routing to hosts?)

·5· · · · · · · · · · · · ·-· -  -

·6· · · · A· · Give me one second.· Here we go.· I would

·7· ·like to correct your statement and go back to my

·8· ·declaration, paragraph 64, which is I feel more

·9· ·comfortable with this definition in terms of

10· ·paragraph 64, line 3, which is also described in

11· ·2663 reference, "basic NAT, which translates between

12· ·IP addresses in a private domain and an external

13· ·domain," and then it goes on describing other NAT.

14· · · · Q· · Let me point you to the first page of that

15· ·Exhibit 1443-7 in the first line of the abstract.

16· ·Do you disagree with that statement?

17· · · · A· · It is really -- it's talking about

18· ·multiple statements in here, so I don't know which

19· ·one you are talking about.· So if you are talking

20· ·about -- are you talking about the preface or

21· ·abstract?· Sorry.· Which line are we talking about

22· ·in page 1 of the RF 2663?

23· · · · Q· · The language I read to you was the first

24· ·line of the abstract.
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·1· · · · A· · Of the abstract.· Sorry.· Okay.· I was

·2· ·reading the preface.· What it says in here is that

·3· ·network address translation is a method by which IP

·4· ·addresses are mapped from one realm to another in an

·5· ·attempt to provide transparent routing to host.· In

·6· ·an attempt to provide transparent routing to host.

·7· · · · · · ·So in general I agree with that statement.

·8· ·However, it is saying in an attempt to -- it does

·9· ·not talk about the details of how and exactly it's

10· ·implemented.· And it talks about traditionally NAT

11· ·devices are used to connect an isolated address

12· ·realm with private unregistered addresses to the

13· ·external realm with globally unique registered

14· ·addresses.

15· · · · · · ·So I think it defines it a little bit more

16· ·clearly here.· And then -- then it talks about this

17· ·document attempts to describe the operation of NAT

18· ·devices and the associated considerations in general

19· ·and to define terminology used to identify various

20· ·flavors of NAT.· I agree with that statement they

21· ·have in the abstract.

22· · · · Q· · So that abstract and the language you just

23· ·read identifies that there is various flavors of

24· ·NAT; is that correct?
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·1· · · · A· · It describes the overall idea of what NAT

·2· ·is in terms of connecting isolated address field in

·3· ·the private unregistered address to an external

·4· ·realm with globally registered address.· And then

·5· ·later on it talks about various different forms of

·6· ·NAT, including the one I have in my declaration,

·7· ·which is on NAPT.· So that's what it's saying in

·8· ·that document.

·9· · · · Q· · By NAPT, you mean network address port

10· ·translation; is that correct?

11· · · · A· · Yes.

12· · · · Q· · Would you agree with me that there are

13· ·other ways to translate IP addresses between a

14· ·private domain and an external domain that don't

15· ·rely on NAT?

16· · · · · · ·MR. MUKERJI:· Objection to form and

17· ·outside the scope.

18· · · · A· · They -- my analysis was based on looking

19· ·specifically for NAT and the references I have here

20· ·and the description of what NAT, which I have in my

21· ·references.· Are there other methodologies to do it

22· ·without NAT?· There may be.· I did not consider that

23· ·and I did not look at it.

24· · · · Q· · Would a person of ordinary skill in the
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·1· ·art recognize there are multiple ways other than NAT

·2· ·to translate IP addresses in a private domain to an

·3· ·external domain?

·4· · · · A· · Again as I said, my focus was not to look

·5· ·at different ways of doing NAT and how it's done,

·6· ·but to focus on the prior art and the '532 patent

·7· ·and see how NAT is described, which is in my, the

·8· ·translation is done which is also in my document,

·9· ·declaration multiple places I have described it.

10· · · · · · ·Are there other ways of doing it?· I can

11· ·speculate and give you a hypothetical answer in the

12· ·hypothetical question.· Is there a possibility that

13· ·a POSITA may come up with their own different way of

14· ·doing that?· I cannot speculate on that.

15· · · · Q· · You can't say whether NAT is the only way

16· ·you can translate an IP address between a public

17· ·domain and a private domain?

18· · · · · · ·MR. MUKERJI:· Objection to form.

19· · · · A· · I believe I already answered that.

20· · · · Q· · So the answer is no?

21· · · · A· · My answer is my focus was not to look at

22· ·different ways of doing NAT.· My focus was to look

23· ·at the prior art and '532 and the references I have

24· ·here, and what I have is a network address
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·1· ·translation done that's described in my report.· If

·2· ·there are other ways hypothetically, there may be

·3· ·other ways.· Top of my head right now sitting here,

·4· ·I can't say that.· If you want me to look into the,

·5· ·read the NAT document, I can go through that

·6· ·document and see if there are other ways it

·7· ·describes it and look at my other references, I can

·8· ·do that.

·9· · · · Q· · Is the NAT described in Exhibit 1443-7,

10· ·did that, does that live in a particular layer of a

11· ·protocol set, network protocol set?

12· · · · A· · One place that I mention this is in my

13· ·declaration 50, in paragraph 50, page 21, where I

14· ·discuss in view of router plug-ins, how a POSITA, a

15· ·person of skill in the art, would have modified

16· ·Marchand's mobile gateway 33 to implement its

17· ·routing and address translation functionalities by

18· ·utilizing a router and routing software technology

19· ·prescribed in the router plug-ins.· So one method

20· ·would be to look at this in a router plug-in.

21· · · · · · ·MR. HAIGHT:· I object as non-responsive.

22· ·BY MR. HAIGHT:

23· · · · Q· · My question was whether or not the NAT

24· ·lives in a particular layer of the protocol stack.
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·1· ·I wasn't discussing Marchand, I wasn't discussing

·2· ·router plug-ins.· Talking about the NAT

·3· ·implementation and whether that necessarily lives in

·4· ·one layer, one particular layer of a protocol stack?

·5· · · · A· · The network translation in general for

·6· ·network address translation depends again on the

·7· ·implementation, but generally it is in the stack

·8· ·obviously above the phy layer, physical layer, and

·9· ·on the implementation, it could be in the network

10· ·layer in the middle or it could be in the upper

11· ·layer where it's, as I said in here, within the

12· ·router plug-ins and upper layer of the stack.· It

13· ·depends on the implementation.

14· · · · Q· · If you could look at page 2 of Exhibit

15· ·1443-7?

16· · · · A· · Uh-huh.

17· · · · Q· · And the fourth paragraph.· It starts by

18· ·saying, "NAT devices attempt to provide."· Do you

19· ·see that?

20· · · · A· · Yes, I do.

21· · · · Q· · And feel free to read the whole paragraph,

22· ·but I'm going to point your attention to the third

23· ·sentence that says:· "This solution only works when

24· ·the applications do not use the IP addresses as part
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·1· ·of the protocol itself."· Do you see that?

·2· · · · A· · Yes, I do.

·3· · · · Q· · Does that indicate to you that there are

·4· ·other solutions that are not based on NAT that would

·5· ·be used to translate addresses between two domains?

·6· · · · · · ·MR. MUKERJI:· Objection to form.

·7· · · · A· · That's their interpretation of it, in

·8· ·terms of they are not offering any other solutions I

·9· ·see here.· They are saying that if the particular

10· ·NAT devices attempts to provide a transparent

11· ·routing solution and do not use IP address in the

12· ·part of the protocol.· I already answered this

13· ·question in terms of are there other ways of doing

14· ·NAT, and the one I'm familiar with and I discussed

15· ·it in my report is outlined in my discussions in

16· ·here.· In this prior art is claiming that this

17· ·solution would work only with the application of --

18· ·sorry -- this solution only works when the

19· ·application do not use the IP address as part of the

20· ·protocol itself.

21· · · · · · ·Whether I agree with it or not, I have to

22· ·analyze it and look at the whole discussion they

23· ·have and see within which context they are talk

24· ·about if NAT works or doesn't work.· I'm familiar --
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·1· ·sorry.· That's it.

·2· · · · · · ·THE WITNESS:· Oh.· Did my microphone fall?

·3· ·Can you hear me?· Okay.· Good.· Forgot to put it on.

·4· · · · A· · It's very much application dependent and

·5· ·how it's implemented.

·6· · · · Q· · There could be applications that call for

·7· ·routing that don't implement the NAT system?

·8· · · · · · ·MR. MUKERJI:· Objection to form.

·9· · · · A· · What I meant in terms of an application

10· ·here was the overall architecture of the system, not

11· ·the specific applications.· For a given architecture

12· ·of hardware and software, the implementation that I

13· ·have discussed is a NAT in my report.· Again I don't

14· ·want to speculate are there any other ways of doing

15· ·that on the fly here and engineer other methods of

16· ·doing that.· I don't have that.

17· · · · Q· · I'm not asking you to speculate.· I'm

18· ·asking you based on the structure of that paragraph

19· ·that says this solution only works under certain

20· ·conditions, doesn't that necessarily mean that there

21· ·are other solutions that would be implemented in

22· ·that situation?

23· · · · A· · This is their claim and that's not what

24· ·they say.· They don't say that that solution --
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·1· ·there are not other ways of implementing this.  I

·2· ·mean that paragraph, if I read that paragraph by

·3· ·itself, I cannot conclude what exactly they mean by

·4· ·that.· I have to look at the entirety of the report

·5· ·and see this is specific example they are

·6· ·discussing, under what cases and circumstances it

·7· ·would not work.· So it's a hypothetical thing.· At

·8· ·this point I cannot point to it and analyze it.

·9· · · · Q· · If I could direct your attention to page 6

10· ·of that same exhibit, 1443-7, and the paragraph

11· ·number 3 that's headed, quote, "What is NAT?"· Do

12· ·you see that paragraph?

13· · · · A· · Oh, yes.

14· · · · Q· · Could you read that paragraph for the

15· ·record, please?

16· · · · A· · Sure.· Network address, a network address

17· ·translation is a method by which IP addresses are

18· ·mapped from one address realm to another, providing

19· ·transparent routing to end hosts.· There are many

20· ·variations of address translations that lend

21· ·themselves to different applications.· However, both

22· ·flavors of NAT devices should share the following

23· ·characteristics, which are the three characteristics

24· ·that is outlined on page 7 in terms of transparent
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·1· ·address assignment, transparent routing to address

·2· ·translation, routing here refers to forwarding

·3· ·packets and not exchanging routing information, and

·4· ·ICMP error packet payload, and it goes on more in

·5· ·here, but I'm going to stop here.

·6· · · · Q· · That's fine.· Thank you.

·7· · · · A· · Yeah.

·8· · · · Q· · RFC 2663 doesn't discuss mobile phones,

·9· ·does it?

10· · · · A· · RFC 2663 is primarily discussing

11· ·networking and in general networking as also viewed

12· ·in the abstract, it discussed network address

13· ·translation is a method by which IP addresses are

14· ·mapped from one realm to another realm.· So it's

15· ·looking at in general networking, a person of skill

16· ·in the art would be able to understand that this

17· ·networking could apply for wireless applications as

18· ·well.

19· · · · Q· · Does RFC 2663 discuss JINI/Java

20· ·technology?

21· · · · A· · To the best of my recollection, it does

22· ·not discuss JINI/Java in the RFC 2663.· Thank you.

23· · · · · · ·MR. HAIGHT:· I'm handing you -- excuse me.

24· · · · · · ·THE WITNESS:· Maybe before we start do you
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·1· ·mind if we take a five-minute break?

·2· · · · · · ·MR. HAIGHT:· That's fine.

·3· · · · · · ·VIDEOGRAPHER:· The time is 4:11:08 p.m.

·4· ·We are now off record.

·5· · · · · · · · ·(Recessed at 4:11 p.m.)

·6· · · · · · · · (Reconvened at 4:27 p.m.)

·7· · · · · · ·VIDEOGRAPHER:· This begins disk number six

·8· ·of the video deposition of Sayfe Kiaei, Ph.D.· The

·9· ·time is 4:27:16 p.m.· We are now on the record.

10· ·BY MR. HAIGHT:

11· · · · Q· · Dr. Kiaei, welcome back.

12· · · · A· · Thank you, counsel.

13· · · · Q· · Did you happen to discuss any of your

14· ·testimony today with your counsel during the break?

15· · · · A· · No, I did not, counsel.

16· · · · Q· · I'm going to hand you what we are going to

17· ·mark as 1443-8.

18· · · · · · · (1443 Exhibit Number 8

19· · · · · · · was marked for identification.)

20· · · · · · ·THE WITNESS:· Thank you, sir.

21· ·BY MR. HAIGHT:

22· · · · Q· · Do you recognize Exhibit 1443-8?

23· · · · A· · Yes, I do, counsel.· It is a, the

24· ·reference I call Marchand, which is patent
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·1· ·WO2001/076154.

·2· · · · Q· · This is a document you reviewed in

·3· ·preparation for your declaration?

·4· · · · A· · Yes, sir, I did.

·5· · · · Q· · And Marchand teaches at a high level using

·6· ·an ad hoc network to share services amongst the

·7· ·devices in that ad hoc network?· Would you agree

·8· ·with that?

·9· · · · A· · What Marchand teaches is that paragraph 25

10· ·on my declaration, which describes a mobile phone

11· ·configured to act as a gateway between two different

12· ·networks, an external wireless IP network and a

13· ·local wireless ad hoc network as shown in Figure 3

14· ·of Marchand.

15· · · · Q· · And what is your understanding of what an

16· ·ad hoc network is?

17· · · · A· · I described that also further in paragraph

18· ·28 of my declaration.· Local ad hoc network 30 can

19· ·be a wireless network for an office, for example.

20· ·Therefore, Marchand's local ad hoc network 30 can be

21· ·a corporate or private network that is connected via

22· ·gateway 33 to a cellular network.

23· · · · · · ·And later on on line 3 I discuss that

24· ·Marchand also describes other examples of local ad
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·1· ·hoc network such as networks in home, local networks

·2· ·such as security surveillance system and

·3· ·temperature-control thermostat, unquote.

·4· · · · Q· · Does the term "ad hoc" have a particular

·5· ·meaning to one of skill in the art as you defined it

·6· ·in this IPR?

·7· · · · A· · Excuse me one second.· So that is

·8· ·discussed in my declaration paragraph 31 where I

·9· ·elaborate more on the network here.· In addition to

10· ·communicating with external network via the gateway

11· ·33, Marchand describes that local devices on the

12· ·Bluetooth ad hoc piconet can communicate with each

13· ·other.· For example, Marchand describes that a user

14· ·with a Bluetooth compliant mobile phone may walk

15· ·into a room that has a printer and a laptop network,

16· ·both of which are also Bluetooth compliant.· So this

17· ·is the gist of the local network which is also

18· ·called ad hoc network.

19· · · · Q· · And generally speaking, outside of what

20· ·Marchand is saying, what would one of skill in the

21· ·art understand an ad hoc network to be?

22· · · · A· · In general, an ad hoc network, general

23· ·terminology network, is a network that is formed in

24· ·an ad hoc fashion.· It's a local area network
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·1· ·typically, but not necessarily constrained to that,

·2· ·that user can enter that network such as an example

·3· ·I use here, that somebody walks with a Bluetooth

·4· ·compliant mobile phone, may walk into a room as an

·5· ·ad hoc; that person was not a member of that

·6· ·network, they can come in and join the network and

·7· ·use a printer and laptop, et cetera.· That's why

·8· ·they call it an ad hoc network.

·9· · · · Q· · The ability to join the network on the

10· ·fly, if you will?

11· · · · A· · Ad hoc fashion.· It's an ad hoc definition

12· ·by itself.

13· · · · Q· · And you mentioned that, that it describes

14· ·local devices on a Bluetooth ad hoc piconet.· What

15· ·is your understanding of what a piconet is?

16· · · · A· · That doesn't have a real clear -- it is

17· ·relative that what's called a piconet.· In general a

18· ·piconet started with a Bluetooth compliant devices

19· ·that is a smaller number of devices in a local area

20· ·network connected together.· May or may not be local

21· ·area network, and I have seen other nets which are

22· ·called piconets that may be outside of the realm of

23· ·Bluetooth network.

24· · · · Q· · Sorry.· Go ahead.
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·1· · · · A· · That's it.

·2· · · · Q· · Bluetooth is not synonymous with piconet,

·3· ·in general?

·4· · · · A· · It started that way.· Are there piconets

·5· ·that are outside of Bluetooth or that doesn't have

·6· ·only Bluetooth network in there?· I can't recall

·7· ·from top of my head.

·8· · · · Q· · And when you say the piconets started out

·9· ·as always being Bluetooth, was that prior to 2000?

10· · · · A· · I believe it was around prior to 2000 or

11· ·somewhere around there the piconet, ad hoc piconet

12· ·concept was brought into the Bluetooth network

13· ·interest group.

14· · · · Q· · That's when piconets were first discussed

15· ·with Bluetooth?

16· · · · A· · Yeah, I can't say the top of my head and

17· ·on the fly says that piconet was a notion before

18· ·that or not.· I don't know that.· Right now I don't

19· ·know that.· But as I said in my report, in here we

20· ·are discussing Bluetooth ad hoc piconet network that

21· ·communicate with each other.· Whether that

22· ·terminology was used elsewhere before Bluetooth or

23· ·not, I don't remember.· I don't recall that.

24· · · · Q· · If I could point you to Figure 2 of
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·1· ·Exhibit 14143-8, which is near the end on page 23 of

·2· ·the exhibit.

·3· · · · A· · Yes.· I have it.

·4· · · · Q· · What is Marchand depicting in Figure 2?

·5· · · · A· · In page 5 of the Marchand reference, which

·6· ·is same as page 7 of what's at the bottom, it

·7· ·describes what Figure 2 is, which is an illustrative

·8· ·drawing illustrating a protocol stack for a mobile

·9· ·Bluetooth piconet that has been extended into the IP

10· ·wireless LAN implementing JINI and Java technologies

11· ·in accordance with the teaching of the present

12· ·invention.

13· · · · Q· · Just for housekeeping purposes, can we

14· ·agree to refer to the page numbers at the top of the

15· ·document?

16· · · · A· · Okay.

17· · · · Q· · I understand it gets confusing if we go

18· ·back and forth.· I know you pointed out both, but I

19· ·will clarify if we need to.· But as we go forward,

20· ·if we could stick to the page number at the top.

21· · · · · · ·And in that protocol stack of Figure 2 you

22· ·have both a physical layer and a link layer; is that

23· ·correct?

24· · · · A· · Yes.
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·1· · · · Q· · What is your understanding of what a link

·2· ·layer is?

·3· · · · A· · In general, it's a layer that links or

·4· ·connects, part of a Bluetooth network that connects

·5· ·a physical layer and the information from the

·6· ·physical layer and processes that for the network

·7· ·transport layer or the IP layer above it.

·8· · · · · · ·And I described that a little bit further

·9· ·in the paragraph 34 of my report, declaration.

10· ·Which is Marchand mobile gateway 33 utilizes

11· ·various -- utilizes various types of software to

12· ·implement routing and communications over the

13· ·cellular and local wireless network, such as link

14· ·layer and network layer and network transport layer,

15· ·et cetera.

16· · · · Q· · And those layers that you just read are

17· ·shown in Figure 2.· Would you agree that that

18· ·protocol stack shown there is unique to Marchand,

19· ·the Marchand system?

20· · · · A· · The protocol stack layer in general is a

21· ·description of the various components and the layers

22· ·of a network formed in a hierarchical fashion,

23· ·bottoms up, and their description here falls within

24· ·that general network stack in terms of having the
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·1· ·phy layer and the link layer at the bottom and then

·2· ·the application layer on top, and the services, the

·3· ·operating system there.· Now the exact lining, you

·4· ·cannot really put that in there exactly separating

·5· ·each one of them, but the idea is that you are

·6· ·performing a description of the layers such that

·7· ·each layer has a different functionalities in the

·8· ·network of communications.

·9· · · · Q· · And what do you mean when you say in

10· ·hierarchical fashion?

11· · · · A· · I think your question was related to is

12· ·that a general description, is that a unique

13· ·description of, that applies to Marchand in Figure

14· ·2; correct?

15· · · · Q· · Uh-huh.

16· · · · A· · And the answer is unique in terms of -- in

17· ·my opinion it is a relatively standard description

18· ·of how the different layers are there and their

19· ·functionalities.· When I said hierarchical, what I

20· ·meant is application layer is on top and the

21· ·physical layer being on the bottom.

22· · · · Q· · But you would agree that not every device

23· ·with a Bluetooth chipset uses that same protocol

24· ·stack; correct?
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·1· · · · · · ·MR. MUKERJI:· Objection to form.

·2· · · · A· · In general the general guidelines are

·3· ·similar.· The general description of the network

·4· ·protocol stack would be similar to what is shown in

·5· ·here.· But again that's hypothetical.· I can't look

·6· ·at every specific Bluetooth implementation and see

·7· ·how they are done.

·8· · · · Q· · Does every Bluetooth implementation

·9· ·include a JINI technology layer or a Java technology

10· ·layer?

11· · · · A· · Not necessarily, but it will have the

12· ·appropriate software and technology that would do

13· ·similar functionalities.· And the same way that the

14· ·physical layer is not exactly specified the details

15· ·of it here, but one would know what is in the

16· ·physical layer, what are the functionalities.

17· · · · · · ·Operating system 18 is not showing exactly

18· ·what language it is and what form of operating

19· ·system it has, but in general one would know what it

20· ·is, and they, in here the JINI and Java technology

21· ·layer is also shown and the one who is familiar with

22· ·the art will know that the JINI and Java technology

23· ·in the layer relative to the others, where they are

24· ·and how they are processing information.
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·1· · · · Q· · Okay.· So one would understand where a

·2· ·JINI technology and a Java technology layer would

·3· ·fit, but that doesn't necessarily mean that those

·4· ·layers are in every Bluetooth device protocol stack;

·5· ·correct?

·6· · · · A· · I was not asked to look at the specific

·7· ·Bluetooth technologies available in the marketplace

·8· ·and what they use in those stacks.· They could be

·9· ·using it, they could not be using it.· This is one

10· ·representation that this, this prior art shows,

11· ·which is one way of implementing it.

12· · · · · · ·And I think if you look at the, my

13· ·declaration paragraph 34, line 13, it says that --

14· ·actually, I take it back.· It is line 10.· It says

15· ·that:· For example, based on Marchand's disclosure,

16· ·including, for example, that the network 30 devices

17· ·such as laptop computer, printer, personal digital

18· ·assistants, are all Bluetooth compliant and

19· ·JINI/Java capable.

20· · · · Q· · Referring to those devices you just

21· ·listed, I understand that.· I'm saying are all

22· ·Bluetooth capable devices, do all Bluetooth capable

23· ·devices necessarily have a JINI technology and Java

24· ·technology layer in their protocol stack?
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·1· · · · A· · It will have a technology similar to what

·2· ·JINI and Java technologies have.· It will have

·3· ·technologies related to that.· But would it have

·4· ·with every device, Bluetooth device would have that?

·5· ·Not necessarily.· I haven't looked at all of the

·6· ·Bluetooth radios and see what they use in there.

·7· · · · Q· · What is a technology similar to Java

·8· ·technologies that all Bluetooth devices would have?

·9· · · · A· · In terms of JINI and Java technology?

10· · · · Q· · No.· You said that all Bluetooth devices

11· ·would have a technology similar to what Java

12· ·technologies have.· I'm asking what those

13· ·technologies are?

14· · · · A· · These will be software that are

15· ·interfacing with the operating system and the

16· ·application layer and services offered there.· So I

17· ·describe that also in my declaration.· For example,

18· ·in paragraph 33, the last two lines discusses that,

19· ·that it would have an operating system layer 18, a

20· ·Java technology layer and a JINI technology layer

21· ·and a JINI call control client and a SIP client in

22· ·there.

23· · · · Q· · You would agree not all Bluetooth capable

24· ·devices have an SIP client; correct?
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·1· · · · A· · SIP, which is session initiation protocol,

·2· ·I can't speculate on whether all the Bluetooth

·3· ·devices would have it or not.· It is used, for

·4· ·example, as an email or other types of session

·5· ·initiation going on.· I haven't look at all of the

·6· ·Bluetooth systems out there.· The one that I have

·7· ·referenced in here, in Marchand, is capable of

·8· ·performing SIP operations, SIP calls.

·9· · · · Q· · Isn't the main teaching of Marchand the

10· ·ability to use the SIP client of the gateway that is

11· ·not existent on any of the other devices in the

12· ·piconet?

13· · · · · · ·MR. MUKERJI:· Objection to form.

14· · · · A· · I would not characterize it that way.  I

15· ·have outlined what the main features of the Marchand

16· ·are in my declaration, which is the paragraph 25

17· ·throughout the declaration going to paragraph 34.

18· ·It's a number of different features that it offers

19· ·which are outlined there.

20· · · · Q· · The Bluetooth standard is based on a

21· ·master/slave protocol; is that correct?

22· · · · A· · I'm not sure what you mean by a

23· ·master/slave protocol.· I don't remember of any

24· ·specific protocol called a master/slave protocol in
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·1· ·the IEEE definitions.

·2· · · · Q· · So when I say the words master/slave

·3· ·protocol, you don't know what that means?

·4· · · · A· · I know what master/slave means.· But if

·5· ·you are talking about master/slave protocol, is it a

·6· ·specific protocol -- I know what master/slave means,

·7· ·if that's what you are asking.

·8· · · · Q· · Is Bluetooth based on master/slave

·9· ·configuration?

10· · · · A· · Bluetooth has the capability to enable

11· ·master/slave operations in the network, yes.· That's

12· ·what I would characterize it as.

13· · · · Q· · And Marchand relies on a master/slave

14· ·configuration in defining the piconet between two

15· ·Bluetooth enabled devices; is that true?

16· · · · A· · Marchand on paragraph -- sorry -- on my

17· ·declaration, paragraph 27, I describe, the last two

18· ·lines of that paragraph, I do describe this feature

19· ·you just mentioned, that the mobile gateway 33 acts

20· ·as a Bluetooth master unit for the locally connected

21· ·services, such as laptop, printer acting as a

22· ·Bluetooth slaves-- acting as Bluetooth slaves to the

23· ·mobile phone.· Sorry.

24· · · · Q· · And in a master/slave arrangement there
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·1· ·can only be one master; is that true?

·2· · · · A· · Yes, it is true.

·3· · · · Q· · And in a master/slave arrangement it's the

·4· ·master controls all communication between the

·5· ·slaves.· Is that also true?

·6· · · · A· · I would characterize it as true in

·7· ·general, yes.

·8· · · · Q· · And in a master/slave arrangement in which

·9· ·there are multiple slaves to that one master, those

10· ·two slaves cannot talk to each other without going

11· ·through the master; is that correct?

12· · · · A· · In general that is true, yes.· Yes, that

13· ·is true.

14· · · · Q· · Is there a limit to the number of devices

15· ·that can be part of a Bluetooth piconet?

16· · · · A· · Theoretically, no.· But in practice, yes.

17· · · · Q· · What is that limit?

18· · · · A· · It depends on the number of -- it depends

19· ·on how many bits it uses for the IP address and how

20· ·many bits it has there and so forth.

21· · · · Q· · There is no standard number defined in the

22· ·Bluetooth standard?

23· · · · A· · I don't recall at this point off the top

24· ·of my head.· But there is a physical limit to it.
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·1· · · · Q· · Do you have an understanding of what a

·2· ·scatternet is in the context of Marchand?

·3· · · · A· · I have to look and see if Marchand

·4· ·discussed it or not.

·5· · · · Q· · Let me ask you in general.· Do you have a

·6· ·general understanding of what a scatternet is?

·7· · · · A· · Yes, I do.

·8· · · · Q· · What is your understanding?

·9· · · · A· · My understanding of a scatternet is a

10· ·number of local area networks that are scattered and

11· ·they are talking to each other.· Or they are

12· ·scattered over a, an area and they are talking, they

13· ·are communicating with each other.

14· · · · Q· · Is it fair to say a scatternet is multiple

15· ·independent piconets?

16· · · · A· · I would characterize it that there are

17· ·multiple piconets or local area networks that are

18· ·communicating with each other.· Independent or not,

19· ·I don't know that.· I can't say off the top of my

20· ·head.

21· · · · Q· · If I could point you to page 2 of

22· ·Marchand, and roughly around line 25, the last line

23· ·of that paragraph.

24· · · · A· · Uh-huh.
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·1· · · · Q· · Can you read that last sentence for the

·2· ·record?

·3· · · · A· · Sure.· It is, "multiple independent and

·4· ·non-synchronized Piconets form a scatternet."

·5· · · · Q· · Is that consistent with your understanding

·6· ·of what a scatternet is?

·7· · · · A· · It is, yes.· Independent and

·8· ·non-synchronized, I question that, but in general

·9· ·it's a multiple number of piconets that are

10· ·communicating with each other.

11· · · · Q· · What is your understanding of what

12· ·non-synchronized means?

13· · · · A· · From this sentence I don't have a clear

14· ·understanding what that means.· It can mean

15· ·different things based on how it's interpreted.· Is

16· ·it synchronous that all the clocks are the same

17· ·clocks?· Does it use a global clock system, use a

18· ·local clock system?· There are many different

19· ·scenarios.· I don't know what they mean by

20· ·non-synchronized.· Neither from that one sentence

21· ·can I say what independent means unless there is a

22· ·clear description of that.

23· · · · Q· · And so in each of those piconets within a

24· ·scatternet the master of the given piconet, they
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·1· ·control the clock and the synchronization; correct?

·2· · · · A· · Within them -- I think you are talking

·3· ·about the architecture of the actual -- you want me

·4· ·to design and engineer and discuss the architecture

·5· ·of what a piconet is, I don't believe that's true.

·6· ·No.· That's not correct.

·7· · · · Q· · What is the role of a master in a

·8· ·master/slave configured piconet?

·9· · · · A· · I can tell you in what functionalities and

10· ·how it is used in my declaration in terms of the,

11· ·the current discussions we have if you would like me

12· ·to focus on that.

13· · · · Q· · Let me ask you a different question.

14· · · · A· · Sure.

15· · · · Q· · A single device could be part of multiple

16· ·piconets at the same time; is that true?

17· · · · · · ·MR. MUKERJI:· Objection to form.

18· · · · A· · Theoretically speaking, if you are talking

19· ·about -- you are asking me to speculate in terms of

20· ·theoretically speaking, would a single device in a

21· ·piconet can be a member of another piconet?

22· ·Possibly can exist.· It depends on the architecture.

23· ·I have to look at what it is.

24· · · · Q· · Wouldn't the fact that you could have
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·1· ·multiple piconets within a scatternet, doesn't that

·2· ·necessarily mean that some of those devices are

·3· ·going to be on multiple piconets?

·4· · · · A· · Not necessarily.· It's possible that the

·5· ·piconets are communicating with each other or the

·6· ·masters of the piconets are communicating with each

·7· ·other.

·8· · · · Q· · In the piconet described in Marchand,

·9· ·would you agree that it's the JINI/Java technology

10· ·that allows the devices to share the services, to

11· ·connect -- well, to share services?

12· · · · A· · What I describe in my declaration, line

13· ·57, is that having the plug-in, a POSITA -- in

14· ·addition, a POSITA would have understood that

15· ·implementing Hoffman's cellular download plug-in

16· ·modules would have enabled various features to be

17· ·added, upgraded or replaced at any time, by

18· ·downloading new features and modules into the

19· ·memory.

20· · · · · · ·And in paragraph 50 of my declaration,

21· ·line 6, is that discussing the plug-in based routing

22· ·software could have been implemented in Marchand's

23· ·mobile phone gateway to implement various types of

24· ·routing functions such as routing IP packets, IP
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·1· ·address transmission, and would have been used in

·2· ·conjunction with other technologies in Marchand's

·3· ·gateway 33 such as JINI, et cetera.

·4· · · · · · ·So it's a combination of these together

·5· ·which I'm discussing in providing a, in applying

·6· ·JINI technologies.

·7· · · · · · ·MR. HAIGHT:· I object as non-responsive.

·8· ·BY MR. HAIGHT:

·9· · · · Q· · I wasn't asking you about Hoffman or

10· ·router plug-ins or anything else.· I'm talking just

11· ·about Marchand.

12· · · · A· · Okay.

13· · · · Q· · Now, let me point you to page 2 of

14· ·Marchand, around line, the last line that starts,

15· ·"the design of the JINI architecture."· Do you see

16· ·that?

17· · · · A· · Yes.

18· · · · Q· · Could you read that sentence, and it

19· ·continues on to page 3?

20· · · · A· · Yes, I will.· "A JINI system is a

21· ·Java-technology-centered, distributed software

22· ·system designed for simplicity, flexibility and

23· ·federation.· The JINI architecture provides

24· ·mechanisms for machines or programs to enter into a
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·1· ·federation where each machine or program offers

·2· ·resources to the other members of the federation and

·3· ·uses resources as needed.· The design of JINI

·4· ·architecture exploits the ability to move Java

·5· ·programming language code from machine to machine,

·6· ·and it unifies, under the notion of a service, the

·7· ·user, the software, and the hardware components of

·8· ·the machines themselves."

·9· · · · · · ·So what I would like to say in here is

10· ·that I do not in this declaration of '532, I am not

11· ·discussing the features of JINI as I just read here.

12· ·I think we are a bit spilling into other discussions

13· ·that we may have tomorrow on other patents.

14· · · · · · ·I don't -- I prepared my declaration based

15· ·on the '532 patent, and in here what I'm discussing

16· ·is the features of in this case how we are using

17· ·some of the features of JINI as a, in paragraph 33,

18· ·the last line, as a JINI call control client, et

19· ·cetera.· I don't believe I discuss here the features

20· ·that you are talking about right now in the patent.

21· ·At least at this point I'm not discussing it.

22· · · · Q· · Will you turn to paragraph 33 of your

23· ·declaration?

24· · · · A· · Uh-huh.
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·1· · · · Q· · And at the end of paragraph 33 you do

·2· ·identify the Java technology layer, the JINI

·3· ·technology layer, and the JINI call control client

·4· ·in that paragraph, do you not?

·5· · · · A· · Yes.· That's the one, yes, we were just

·6· ·discussing, yes.

·7· · · · Q· · And in paragraph 34 you discuss the JINI

·8· ·technology layer and the Java technology layer in

·9· ·the very next paragraph.· Is that also true?

10· · · · A· · Yes.· In line five of the Java technology

11· ·and JINI technology I discuss the use of JINI and

12· ·Java technology.

13· · · · · · ·VIDEOGRAPHER:· This concludes disk number

14· ·six of the video deposition of Sayfe Kiaei, Ph.D.

15· ·The time is 5:26 p.m.· We are now off the record.

16· · · · · · · · ·(Recessed at 5:26 p.m.)

17· · · · · · · · (Reconvened at 5:41 p.m.)

18· · · · · · · (1443 Exhibit Number 9

19· · · · · · · was marked for identification.)

20· · · · · · ·VIDEOGRAPHER:· This begins disk number

21· ·seven of the video deposition of Sayfe Kiaei, Ph.D.

22· ·The time is 5:41 p.m.· We are now on the record.

23· ·BY MR. HAIGHT:

24· · · · Q· · Dr. Kiaei, did you discuss any of the
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·1· ·substance of your testimony while we were just on

·2· ·break with counsel?

·3· · · · A· · No, I did not, counsel.

·4· · · · Q· · I believe you have been handed what has

·5· ·been marked as Exhibit 1443-9?

·6· · · · A· · Yes, I have that in front of me.

·7· · · · Q· · Do you recognize that document?

·8· · · · A· · Yes.

·9· · · · Q· · What is Exhibit 1443-9?

10· · · · A· · That is the -- here we go.· Software

11· ·architecture for next generation routers, for router

12· ·plug-ins reference.

13· · · · Q· · That seems to be a paper that was

14· ·published for Sigcomm '98, S-I-G-C-O-M-M?

15· · · · A· · Yes.

16· · · · Q· · Is that fair?

17· · · · A· · Yes.

18· · · · Q· · This is a document you reviewed in

19· ·preparation for your declaration; true?

20· · · · A· · Yes, I did.

21· · · · Q· · If we refer to this article as simply

22· ·Router Plug-ins, will you understand that?

23· · · · A· · Yes, sir.

24· · · · Q· · In the article Router Plug-ins, would you
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·1· ·agree that it describes particular software

·2· ·architecture for routers?

·3· · · · A· · The router plug-in describes -- I'm

·4· ·reading paragraph 35, line two, describes an

·5· ·extensible and modular router software architecture

·6· ·that can be dynamically upgraded -- that can

·7· ·dynamically upgrade router software in an

·8· ·incremental fashion.

·9· · · · Q· · And do you have a sense of what types of

10· ·routers this article is discussing?

11· · · · A· · Yes.· The software architecture of router

12· ·plug-ins -- I'm reading paragraph 36 -- allows code

13· ·modules called plug-ins to be dynamically added and

14· ·configured to the router.· The plug-ins are the

15· ·modules that is adding, and the code modules or

16· ·plug-ins are loaded into the kernel of a router in a

17· ·simple yet flexible fashion.

18· · · · Q· · Right.· My question is a little bit

19· ·different.· My question was what types of routers is

20· ·this article discussing?

21· · · · A· · Oh, what types of routers?· It was

22· ·discussing in general the general routers, however,

23· ·at the beginning of it it's discussing some examples

24· ·such as new functionality is being added in terms of
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·1· ·IP routers, et cetera.

·2· · · · Q· · What is your understanding of what a

·3· ·general router is?

·4· · · · A· · I think we had that discussion earlier

·5· ·this morning in terms of a router which routes

·6· ·communications between two networks.

·7· · · · Q· · And in the time frame of October of 1998

·8· ·did those routers -- let me ask a different

·9· ·question.· The very first line of the abstract says:

10· ·"Present day routers typically employ monolithic

11· ·operating systems which are not easily upgradable

12· ·and extensible."· Do you see that?

13· · · · A· · Yes, I do.

14· · · · Q· · And present day at the time of this

15· ·article would have been around October of 1998; is

16· ·that fair?

17· · · · A· · Yes, it is.· Yeah.

18· · · · Q· · Do you have an understanding of what a

19· ·person of ordinary skill in the art at the time of

20· ·this paper would understand a present day router to

21· ·be?

22· · · · A· · In 1998?· Yes.· I have a pretty good

23· ·understanding of it.

24· · · · Q· · What is your understanding?
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·1· · · · A· · A router would be what I described in

·2· ·terms of routing -- connecting the two different

·3· ·networks together and routing from one network to

·4· ·another network.· Communications between two

·5· ·networks.

·6· · · · Q· · Would it include any particular hardware?

·7· · · · A· · The specifics of the hardware depends on

·8· ·the implementation, but not necessarily.

·9· · · · Q· · Do you have an understanding what a

10· ·monolithic operating system is?

11· · · · A· · If you are referring to abstract, the

12· ·first line you just read, I presume you are talking

13· ·about that, and my understanding of what they mean

14· ·by there is monolithic in terms of -- there are

15· ·different ways to interpret this.· One could be in

16· ·terms of integrated operating system.· I don't know

17· ·what they exactly mean in there.· But if you want a

18· ·layman description of what they are talking about, I

19· ·can describe that.

20· · · · Q· · I'm sorry.· Were you done?

21· · · · A· · Yeah.· Monolithic, yeah.

22· · · · Q· · So in your review and study of this

23· ·reference, did you arrive at any interpretation of

24· ·what a monolithic operating system was?
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·1· · · · A· · The characteristics of it from the rest of

·2· ·the sentence that they are discussing in here, I

·3· ·assume they meant is an operating system which is

·4· ·not easily upgradeable or extensible, thereby the

·5· ·name monolithic.

·6· · · · Q· · Later on in that abstract, the last

·7· ·sentence, do you have an understanding of what a

·8· ·monolithic best-effort kernel is?

·9· · · · A· · Again I'm going to rely on my

10· ·understanding of what this was saying, which is

11· ·discussing a -- and it's comparing the performance

12· ·of the new proposed router plug-in in various places

13· ·in the paper.· What he means is that it's an

14· ·operating system which is fixed and non-extensible

15· ·and not easily upgradeable.

16· · · · Q· · And that's referring to the kernel?

17· · · · A· · Referring to the kernel, yes.

18· · · · Q· · And how does a kernel relate to an

19· ·operating system, generally speaking?

20· · · · A· · Kernel in general means -- what they are

21· ·talking about here is a very generic, general

22· ·discussion of the kernel.· Whether it's, it's a

23· ·kernel of operating system or a kernel of a other

24· ·functionalities in a network system, such as other
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·1· ·blocks used in there and the kernel software of that

·2· ·with other blocks, so it's not going in absolute

·3· ·form of saying a kernel being a specific part of a,

·4· ·an operating system kernel.

·5· · · · Q· · In the third sentence of the abstract it

·6· ·says:· "We have designed and implemented a high

·7· ·performance, modular, extended integrated services

·8· ·router software architecture in the NetBSD operating

·9· ·system kernel."· Do you see that?

10· · · · A· · Yes, I do.

11· · · · Q· · And this new architecture that's described

12· ·here, is that -- is that the extended integrated

13· ·services router, the EISR that's discussed

14· ·throughout this paper?

15· · · · A· · What is discussed in this paper is the --

16· ·in this paper it's discussing that based on the

17· ·Figure 1, and yes, it is, based on Figure 1.

18· · · · Q· · Do you have an understanding what a NetBSD

19· ·operating system is?

20· · · · A· · I have not encountered that before, that

21· ·specific operating system they discuss here.· But

22· ·when I read the paper, I recall seeing it in there

23· ·what it was, but I don't exactly remember now but I

24· ·see that.· I can look and find it for you.
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·1· · · · Q· · So it refers to this NetBSD operating

·2· ·system kernel?

·3· · · · A· · Correct.

·4· · · · Q· · And in Figure 1 there is a, on both sides

·5· ·it's comparing a best-effort versus an EISR?

·6· · · · A· · Uh-huh.

·7· · · · Q· · And there is a, it looks like to be a user

·8· ·layer and a kernel layer.· Do you see that?

·9· · · · A· · Yes, I do.· Yes.

10· · · · Q· · Is the kernel part of the operating

11· ·system?

12· · · · A· · It's not clear here that is part of the

13· ·operating system or not.· It is a part of a -- for

14· ·this particular figure, excuse me, the kernel is

15· ·part of the, this particular router's operating

16· ·system or software, whatever the core of it is, yes.

17· · · · Q· · And if I could point you to page 230 of

18· ·the Router Plug-ins article, page 6 of the exhibit.

19· ·In the, I guess it's the second full paragraph that

20· ·starts "we envision."· Do you see that?

21· · · · A· · Yes, I do.

22· · · · Q· · The second sentence there says:· "First,

23· ·our architecture fits very well into the operating

24· ·system of small and mid-sized routers."· Do you see
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·1· ·that?

·2· · · · A· · Yes, I do.

·3· · · · Q· · So is it fair to assume that this

·4· ·architecture they are describing in this article is

·5· ·part of the operating system?

·6· · · · A· · Operating system of mid, small and

·7· ·mid-sized routers, right.· Because in general

·8· ·operating system is a very generic term that is used

·9· ·for many different things.

10· · · · Q· · Sticking with that same paragraph, in the

11· ·time frame of 1998, the time of this paper, what

12· ·would one of ordinary skill in the art understand a

13· ·small router to be?

14· · · · A· · 1998.· I don't know how they measure small

15· ·and large sizes of the router and what they mean in

16· ·here.· Is it based on -- it could be based on many

17· ·factors.

18· · · · Q· · And forgive me if I have forgotten your

19· ·resume', but would you consider yourself to have

20· ·been one of ordinary skill in the art at least as of

21· ·1998?

22· · · · A· · Yes.

23· · · · Q· · Do you have any understanding what you

24· ·would have thought a small router would have been in
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·1· ·that time frame?

·2· · · · A· · 1998.· It's a relative term.· Even if you

·3· ·were at that looking at it, if it was 1998 right now

·4· ·sitting there, what was small and medium size at

·5· ·that time is substantially different than what we

·6· ·call small and medium if I was at that time.· It

·7· ·depends on the size, it depends on the company,

·8· ·where I was working.

·9· · · · · · ·If I was at Motorola looking at mobile

10· ·phone, I would have a different definition of small

11· ·and medium size routers.· If I was working on a

12· ·cable modem, I would call it differently, and if I

13· ·was working on a server, I would call it

14· ·differently.· I don't think there was a standard

15· ·that says that server has the biggest one and pagers

16· ·has the smallest one.· I mean how do you measure

17· ·them?· By what is the criteria for measurement in

18· ·there?· I would have an understanding of what it is.

19· ·But would I compare that by what?· I don't know what

20· ·that is.

21· · · · Q· · Would it be the size of a laptop?

22· · · · A· · I -- I can't speculate that when they are

23· ·talking about size, is it physical size versus

24· ·actual numbers of lines in a software or how much
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·1· ·memory it takes or how big of a board it is, or how

·2· ·many -- on the two different sides of the router how

·3· ·many ports it has?· I can give you a general idea if

·4· ·you like.

·5· · · · Q· · That's what I'm asking, based on your

·6· ·experience as a person who is of ordinary skill at

·7· ·least in 1998.

·8· · · · A· · In 1998 it depended on the implementation.

·9· ·Medium -- I can give you a rough idea of small and

10· ·medium size router, I -- it again depends on

11· ·application.· Are you talking about -- can you be

12· ·more specific?· Can we focus at least on ISDN, cable

13· ·modem, network router, internet router?· Can you be

14· ·more specific?· Then I can give you better answer.

15· · · · Q· · What about the types of routers that are

16· ·discussed in the paper?

17· · · · A· · In the paper it's discussing general

18· ·network architecture and the router for -- I believe

19· ·it's discussed in the application of what it is.  I

20· ·don't think they had any specific routers they were

21· ·focusing on.· They -- it's noisy.· Let's stop for a

22· ·second.

23· · · · · · ·All right.· They did not go into any

24· ·specific applications, but they have examples of the
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·1· ·plug-ins and the system they implemented on page

·2· ·237, Section six.· And this is where they performed

·3· ·a comparison of how to implement plug-ins and the

·4· ·applications of the proposed methodology they talked

·5· ·about.

·6· · · · · · ·The important thing about this reference

·7· ·is that it teaches the art and the implementation of

·8· ·a router plug-in.· What was medium or small at that

·9· ·time, which was implemented in here based on their

10· ·system at Carnegie Mellon, was to prove the concept

11· ·and applications and implementation of that, how it

12· ·works, compared to the monolithic routers, but the

13· ·art was taught there and that is the key teachings

14· ·of this prior art.

15· · · · Q· · Is it your position that a person of

16· ·ordinary skill in the art reading this article would

17· ·not be able to say what a small or mid-sized router

18· ·is without additional information?

19· · · · A· · No.· That's not what I said.· What I said

20· ·was that without focusing specifically and telling

21· ·me what exact application you are looking for, then

22· ·I won't be able to give you a size-wise.· If you are

23· ·talking about the Telco and the routers in the, what

24· ·AT&T uses and what is their description of medium,
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·1· ·small, large, it's quite different than a router

·2· ·that I have in my house, what's medium and big in my

·3· ·house.· If you focus on a specific example, I'll be

·4· ·happy to tell you that.· Absolute number?· It's

·5· ·really all relative.

·6· · · · Q· · I understand the relative nature of

·7· ·referring to something as small or mid-size.· My

·8· ·question is how one of skill in the art would

·9· ·understand that sentence that says our architecture

10· ·fits very well in the operating system of small and

11· ·mid-sized router in the context of this article?

12· · · · A· · It's hard to speculate what they meant by

13· ·that, from what they said at the time that the paper

14· ·was written and what was their understanding of

15· ·what's a small and mid-size routers by, by the

16· ·authors, by the authors of this paper.· For me it's

17· ·hard to say.

18· · · · Q· · Let's read that very next sentence on page

19· ·230 where it says, "it is particularly well

20· ·suited" --

21· · · · A· · Sure.

22· · · · Q· · -- "to the implementation of modern edge

23· ·routers that are responsible for doing flow

24· ·classification, and for enforcing the configured
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·1· ·profiles of differential service loads."

·2· · · · · · ·Do you have an understanding of what a

·3· ·modern edge router is as used in this reference?

·4· · · · A· · I don't know if they are specifically

·5· ·discussing -- I don't think they are talking about

·6· ·specifically modern edge router as specifically for

·7· ·any specific edge application, if that's what they

·8· ·mean.

·9· · · · Q· · My question is a little different.· My

10· ·question was whether you understand what a modern

11· ·edge router is?

12· · · · A· · In general they are talking about at the

13· ·time of 1998, it was what's a modern router that was

14· ·at the time being used.

15· · · · Q· · Okay.

16· · · · A· · What is important here is, again I want to

17· ·emphasize, the fact that it's the concept that is

18· ·introduced which shows a dynamic, distributed -- a

19· ·dynamic nature of these plug-ins that is introduced

20· ·to replace what they call a monolithic, not easily

21· ·upgradeable router.· That concept which is the core

22· ·concept of what they are trying to discuss and what

23· ·it is teaching, what it could be implemented at that

24· ·time is quite different than from application to
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·1· ·application.

·2· · · · Q· · Object again as non-responsive.· My

·3· ·question is what an edge router is.· I'm not talking

·4· ·about what's important about the article.· A very

·5· ·specific question of what an edge router is.· Do you

·6· ·not know what an edge router is in the context of

·7· ·this article?

·8· · · · A· · It's not clear to me reading that sentence

·9· ·what they mean by a modern edge router.· If they are

10· ·talking about edge protocol, if they are talking

11· ·about edge router being a specific product that was

12· ·then available, edge is also a wireless protocol.  I

13· ·don't know what they mean, if that's the one they

14· ·mean, but nowhere in the paper they talk about that

15· ·in terms of edge being the wireless protocol.

16· · · · Q· · Again, would one of skill in the art

17· ·understand what an edge router is during the 1998

18· ·time frame?

19· · · · · · ·MR. MUKERJI:· Objection to form.

20· · · · A· · I have already answered your question.

21· ·Looking at that, I don't know what they mean by

22· ·modern edge router.

23· · · · Q· · I understand you don't.· My question is

24· ·would one of ordinary skill in the art at the time
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·1· ·of 1998 understand what an edge router is?

·2· · · · A· · They -- there is no description of what

·3· ·the sentence modern edge router, what those three

·4· ·words mean.

·5· · · · Q· · Okay.· Do you have a sense of -- let me

·6· ·start over.

·7· · · · · · ·Do you have a sense of what size router

·8· ·would be required to perform flow classification and

·9· ·enforcing configured profiles of differential

10· ·service flows?

11· · · · A· · Today?

12· · · · Q· · In 1998 at the time of this article.

13· · · · A· · We are -- I understand what it would take

14· ·to implement a various forms of router that they,

15· ·different profiles, different services flows.· The

16· ·issue is that the application to application of this

17· ·could substantially be different.

18· · · · · · ·As I brought up the example to you of the

19· ·modern router at the time in 1998, this was a time

20· ·that ISDN was being replaced by cable modem, and

21· ·wireless data was entering in 2G wireless protocols,

22· ·optical routers had, were available, but mostly in

23· ·the Telcos, large servers were quite different than

24· ·the servers these days.· As I said, if you tell me
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·1· ·specific application, I'll be happy to tell you what

·2· ·an approximate size or software or whatever for that

·3· ·could be.

·4· · · · Q· · Router Plug-ins doesn't discuss or

·5· ·implement Java technology does it?

·6· · · · A· · It does not discuss Java technology, but

·7· ·the overall implementation of how the plug-ins are

·8· ·used can be implemented in different softwares.

·9· · · · Q· · In the operating systems; correct?

10· · · · A· · Router operating systems.· I want to be

11· ·specific, router operating systems.

12· · · · Q· · Sure.

13· · · · A· · Yeah.· Thank you.

14· · · · · · ·MR. HAIGHT:· I have no more questions at

15· ·this time.

16· · · · · · ·THE WITNESS:· Thank you, counsel.

17· · · · · · ·MR. MUKERJI:· I have no questions at this

18· ·time.· This concludes the deposition.

19· · · · · · ·THE WITNESS:· Thank you, counsel.

20· · · · · · ·VIDEOGRAPHER:· This concludes the video

21· ·deposition of Sayfe Kiaei, Ph.D., consisting of

22· ·seven DVD disks.· The time is 6:18:33 p.m.· We are

23· ·now off the record.

24· · · · · · · (Whereupon, at 6:18 p.m., the
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·1· ·deposition of SAYFE KIAEI, PH.D.

·2· ·was concluded.)

·3· · · · · · *· *· *· *  *
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·1· · ·A C K N O W L E D G M E N T· O F· D E P O N E N T

·2

·3

·4· ·I, SAYFE KIAEI, PH.D., do hereby acknowledge I

·5· ·have read and examined the foregoing pages of

·6· ·testimony, and the same is a true, correct and

·7· ·complete transcription of the testimony given by

·8· ·me, and any changes or corrections, if any, appear

·9· ·in the attached errata sheet signed by me.

10
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12

13

14

15

16

17
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19· ·____________________· · · · _______________________

20· ·Date· · · · · · · · · · · · SAYFE KIAEI, PH.D.

21

22

23

24

http://www.deposition.com


·1· ·UNITED STATES OF AMERICA· ·)

·2· · · · · · · · · · · · · · · ·ss:

·3· ·DISTRICT OF COLUMBIA· · · ·)

·4· · · · I, ROBERT M. JAKUPCIAK, an RPR and Notary

·5· ·Public within and for the District of Columbia, do

·6· ·hereby certify:

·7· · · · That prior to being examined, the witness named

·8· ·in the foregoing deposition was duly sworn to

·9· ·testify the truth, the whole truth, and nothing but

10· ·the truth;

11· · · · That said deposition was taken down by me in

12· ·shorthand at the time and place therein named and

13· ·thereafter reduced by me to typewritten form and

14· ·that the same is a true, correct, and complete

15· ·transcript of said proceedings.

16· · · · Before completion of the deposition, review of

17· ·the transcript [ ] was [ ] was not requested.· If

18· ·requested, any changes made by the deponent (and

19· ·provided to the reporter) during the period allowed

20· ·are appended hereto.· I further certify that I am

21· ·not interested in the outcome of the action.

22· · · · · · ·Witness my hand this 25th day of

23· ·March, 2016.

24· · · · · · · · · · · · · · ·_________________________
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DEGREES 


Dr. Sayfe Kiaei 


Electrical, Computer, and Energy Engineering 
Endowed Chair Professor, IEEE Fellow 
Ira A. Fulton Schools ofEngineering 


Arizona State University 
Tempe, AZ 85287 


EXHIBIT 


!'1'-13 -2 


Ph.D., Electrical and Computer Engineering, Washington State University, 1987. Ph.D. Dissertation: 
"VLSI Implementation ofRecursive Piltering and Estimation Blocks" 


M.S., Electrical and Computer Engineering, Washington State University, 1984. Specialization in 
Computer Engineering and VLSI. 


B.S.E.E ., Electrical Engineering, N artheastern University/WSU, 1982. 


INDUSTRlAL POSITIONS 


1993-2002: Motorola Inc., Senior Member of Technical Staff, Personal Communication Sector, 
Austin, Texas. 


Cellular Division: Platform Manager for RFIC Development, "Wireless Technology 
Center," PCS, Austin, Texas. (99-2002) 


• Near Field & Bluetooth C Development: Responsible for the development of a single 
chip NFC and BT transceiver for the wireless handsets. 


• Wireless Transceiver System: Designer and lead architect for the 2G and 3G mobile 
system transceiver. 


• GPS-E911 Receiver: Leading a team for the development of assisted GPS receiver for. 
the wireless handset. 


• 2G, 3G Standards Technical Representation and support of the standards teams in 
Variaus ITU, TIA, ETSI and Bluetooth standards. · 


Semiconductor Product Sector, ADSL Group, System & Architecture Engineering, 
Broadband Products Operations, Austin, Texas (97-99) 


• Broadband Wireline System Architecture: Development of next generation broadband 
systems (ADSL, G.Lite) transceiver. 


• ADSL TraJ;~sceiver: Assisted in the development and completion of a single chip mixed
signal ADSL transceiver (CopperGoldrm). 


• ITU/ETSI Standards: Represented Motorola in DSL Telecommunication standards 
including TIEI, International Telecommunication Unit (ITU), ETSI, and the Universal 
ADSL Working Group (UA WG). 


Motorola Land Mobile Products Sector, Plantation FL, and Austin Texas (93-97) 


• Baseband RF products DSP IC Engineer, Responsible for the development of custom 
baseba:nd JC for wireless digital two-way radios. The baseband IC contained custom 
DSP blocks, AJD ana DIA, and audio PA. The baseband IC is used in the next generation 
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of digital two-way radios (new "Talk about Radios" announced Dee 99 at Las-Vegas 
consumer show), and in Japanese cellular systems (PHS). 


• DSP System Design: Developed fully-automated design process using C, MATLAB, 
Synopsis, and CADENCE tools to reduce the design cycle time from DSP block 
specification to FPGA test, timing verification, layout, and custom gate implementation. 


Member of Research Staff, Boeing Co., Bellevue, Wa, Flight Systems Research and 
Technology Center, summer. Design Engineer, Hardware and CAD tool development for system 
control. 


ACADEMIC POSITIONS 


2001-Present - Professor, and Director of NSF Wireless Research Center "Connection One", 
Sebool of Electrical, Energy, and Computer Engineering, Arizona State University, Tempe, AZ, 
85287. 


• Professor, Research and Teaching in Communication System, Wireless and Wireline 
transceiver, RF Integrated circuits, mixed-signal and Analog circuits. 


• Director, Connection One NSF Center. Established the center in 2002 with focus on 
Integrated Communication and Computer Circuits and Systems. The Center started with ASU 
as the lead in 2002 with 6 industrial members, and has grown to 5 universities (ASU as the 
lead, V of Arizona, Ohio State University, RPI, and V of Hawaii) and over 20 industrial 
members with annual funding over$1.5M. See www.coimectionone.org formore details. 


• Research Projects funded by DARP A, JPL/NASA, Motorola Inc., Intel Inc., Broadcom, 
Qualcomm, Raytheon, General Dyrtamics, Texas Instruments, and over 10 other industry. 


• Graduated over 1 OO PhD and MS students working in industry, academia, and research labs. 


2008-2012: Associate Dean of Research, Ira A. Fulton Schools of Engineering, Arizona State 
University, Tempe, AZ, 85287 


Responsible for identi:fying research opportunities, developing and strengthening collaborations with 
industry and govemment, and assisting faculty in building and maintaining strong research programs. 
Associate Dean for Research (ADR) is responsible for leading the research infrastructure, promoting 
and developing collaborative research programs, leading large multi-university proposals, investing 
and providing seed funding to grow new research areas, and graduate program. 


1998-2000, Adjunct Professor, Electrical and Computer Engineering Dept., The University of 
Texas, Austin, Texas 


• Taught evening graduate courses at UT Austin in Introduction to Telecommunication System and 
Digital Communications. 


• Co-advised two Ph.D. program committees in IC design and Telecomm (While working at 
Motorola) 
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1987-1993, Associate Professor (Tenured) Electrical and Computer Engineering Department, 
Oregon State University, Corvallis, OR 


• Taught elasses in VLSI system design, Electronics, DSP, Communications, and Wireless systems. 
Graduated 30 MS and Ph.D. students. Research in VLSI & DSP, mixed-signal IC design, 
communication. 


• Faculty Chair, Computer Engineering Program, Developed a new Computer Engineering 
Program at ASU in 1987, working with the Department Chair and the Dean ofEngineering to hire 
8 new faculty, developed new elasses in computer architecture, computer arithmetic, VLSI, array 
and parallel processing, and related area. 


1987-1995, Co-Director, NSF Center for the Design of Analog/Digital IC's (CDADIC), 


• CDADIC isa National Science Foundation University-lndustry research center (UIRC) focused 
on mixed-signal IC research. Assisted in the establishment of the center in 1987 with Washington 
State University. Attracted several new industrial members and NSF to the center. Responsible 
for managing the research funds, assisted in the evaluation of new research projects, and was a 
liaison between the industrial members and the universities for technology transfer. CDADIC 
members include four universities (Oregon State University, University of Washington, 
Washington State University, University of N.Y. Stony Brook), over 25 Electronics companies, 
and the National Science Foundation. The annual research budget is over one million dollars. 


Post Doctoral Lecturer, Electrical and Computer Engineering, Washington State 
University. 


1982-1987,Research & TeachingAssistant, Washington State University 


EXPERT WITNESS, IP Cases 


Representative Cases: 
1. 2014-15 NFC TECHNOLOGY LLC, Plaintiff, V s. HTC AMERICA, INC., ET AL., Perkins 


Coie LLP, Representing HTC America, Area: Wireless Near Field Communication System, 
Wireless Near Field Communication System. 


2. 2014-15 CUSTOMPLA Y, LLC- V s. CLEARPLAY, INC. BEUS GILBERT PLLC, 
Representing Clearplay- Area: Wireless Video 


3. 2014-2015 "INTERDIGITAL COMMUNICATIONS Vs. HUA WEI- Wilson Sonsini 
Goodrich & Rosati - Representing Interdigital Wireless Co mm, 1 G-4G, L TE, UMTS, 
Standard, Licensing 


4. 2012-2013 "Technology Properties Limited LLC And Acer, Agility IP Law Expert-
Representing TPL LLC - Area: Wireless System, Microprocessor Circuits, VLSI, Clock 
Circuits. 


5. 2009-2012 Triquint Semiconductor, Inc. V. Avago Technologies Liminted, Perkins & Coie
Representing Triquint- Area: Radio Frequency RF Circuits, Wireless System, RF System And 
Filter, BA W Filters 


6. 2007-2009 Loya V s. City OfTempe, Gallagher & Kennedy, P.A.- Representing Loya 
Area: Wireless Comm. Circuits 
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7. 2007-2009 Comtech EF Data Corporation And Paradise Datacom, Sanders & Park-
Representing Comtech RF Data - Trade Seeret On Satellite Communication 


8. 2007-2011 Wi-LAN, Inc. V s. Wesrell Technologies, Mekool Smith, Representing Wilan 
DSL Modem, Communications, Signal Processing 


9. 2006-2007 M. Flom V s. M. Schaefe, JEPE Entrekin Law Firm- Representing F1om 
area: RF Lab and Wireless Standards lab 


10. 2005-2008 (Confidential - Under Protective Order) Certain Mobile Tel Handsets Wireless 
Comm Devices & Comp. Inv. No. 337-TA-578, Medermott Will & Emery LLP, 
Representing Qualcomm Inc. Area: 30, 3GPPP, Wireless Comm. System, RF And Analog 
Circuits 


11.2006-2007 Comtech EF Data V s. RADYNE Corp. Sanders & Parks, Representing Comtech 
RF Data Satellite Comm. Area: Circuits, RF System And Circuits, 


CONSULTANT 


• Boeing Commercial Aircraft, BCAC, Renton, WA -1985-1987 


o Development of Airplane Controller Model, Simulation and Implementation of 
Flight control, Model reduction, and system control. 


• Tektronix Inc, Beaverton, OR -1988-1990, 


o Design and Implementätion of Däta acquisition system for Spectium analyzer, 
development of custom DSP algorithm for the Tektronix spectrum analyzer 
including system architecture, simulation, analysis, and design of oversampled 
dataacquisition system. 


• Hewlett Packard, Corvallis, OR -1990-1993 


o Various project on development of custom analog and digital IC's for printer and 
inkjet system. Some of this work was un der consultation, and some un der various 
research grants with Oregon State University. 


• Motorola Inc., Austin, Texas, 2000-2002 


o Supporting development ofE911 and GPS integrated circuits and systems for the 
cellular and mobile handsets. This includes development of GPS algorithms, 
analysis of GPS system and Cellular Phone GPS implementation. 


• Sony Inc., San Diego, CA, 2002-2004 


o Review and development of various telecom cellular system architecture 
including 3G system architecture, and GPS system. Working with Sony 
Semiconductor at San-Diego and Tokyo on the development of GPS and Near 
field I Bluetooth for the wireless handset. 


AWARDS 


• IEEE Fellow, For contributions in Mix-Signal Design, 2001 


• IEEE Fellows CAS Committee Chair 


• Global Standards Award, For contributions in the International Telecommunication Unit (ITU) 
for Asymmetric Digital Subscriber Line (ADSL) G.Lite Standards. Motorola Inc., 1999. 


• 10X Cycle Reduction Award, for development of new IC design process from DSP a1gorithm to 
IC layout, Motorola Inc., 1995. 
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• IEEE Darlington Award, IEEE Circuits and Systems Society Best Paper Award, 1995. For 
"Characterization and Comparison of CMOS FSCL Circuits with Conventional CMOS for 
mixed-signal ICs," Published at: IEEE Trans. on Circuits and Systems JJ, Sept. 93. 


• Carter Best Teaching Award, College of Engineering Best Teacher Award, Oregon State 
University, 1992. For "outstanding and inspirational teaching in the College of Engineering". 
Award is selected by the confidential vote of all of the undergraduate students in the College of 
Engineering among over 125 professars in the College. 


• Industrial University Fellowship (IUF) Award, National Science Foundation, 1993. 


• Research Initiation Award,National Science Foundation, 1990-93. 


• Outstanding Graduate Student Scholarship, Azur-Data Inc. WSU, 1984 


PROFESSIONAL RECOGNITION 


• IEEE Fellow, 2002-Present 


• IEEE Fellow Committee Chair, CAS, 2008-2010 


• IEEE Fellow Committee member, 2007-2010. 


• IEEE Senior Member, 1993-Present, IEEE Member 1987-1992. 


• IEEE Faculty Advisor, Oregon State University, 1987-1990 


IEEE Editorials & Conference Activities 


• Editor and Associate Editor for IEEE Microwave Magazine, IEEE System Journal, IEEE 
Transaetions on VLSI, IEEE Comm. Magazine, IEEE Transaetions on Microwave Theory and 
Techniques, IEEE Transaetions on Circuits and Systems-II, IEEE ASIC/SOC Conference, IEEE 
RF Jntegrated Circuits Synposium, IEEE Communications, Tutorial & Surveys Magazine. 


• RFIC Executive Committee members, Technical Program Chair for IEEE IntemationalSym. on 
Circuits and Systems, ISSCC Admin Council, General Chair for Radio Frequency JC (RFIC), 
Technical Program Chair for RFIC Symposium, General Chair, Int. Sym. on Low-Power 
Electronics and Design (ISLPED), Executive Committee Member, Int. Symp. On Low-Power 
Electronics and Design, etc. 


Invited talks, Panelist, Session Chairs, Workshop Speaker 


• Various workshops in RFIC, ISCAS, and VLSI from 1990-present. 


PATENTS, PUBLICATIONS 


Patents & Disclosures 


1. Finite impulse response digital to analog converter, US Pat. 7528754 - Filed Feb 8, 2007 - Issued 
May 5, 2009 


2. Efficient non-iterative frequency domain method and system for ... , US Pat. App 11489102-
Filed Jul 19, 2006 
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3. Monolithic supply-modulated RF power amplifier and DC-DC power ... , US Pat. 7372333-
Filed Feb 3, 2004 - Issued May 13, 2008 -


4. Compressed vector-based spectral analysis method and system for ... , US Pat. App 10535616-
Filed Nov 21, 2003 


5. Integrated ZVS synchronous buck DC-DC converter with adaptive conttol, US Pat. 7218085-
Filed May 27,2003- Issued May 15,2007 


6. Low-Noise MOS Folded Source Coupled Logic (FSCL) for Mixed-Signal ICs" US Patent# 
5,149,992. 


Patent applications 


1. OSCILLATOR FREQUENCY CORRECTION IN GPS SIGNAL ACQUISITION, US Pat. App 
10136084- Filed Apr 30,2002 


2. S. Kiaei, N. Darbanian, Shahin Farahani, .S. Provisional Application No. 60/428,432, # 
51579P/DMC/A59," CVB RF Models. 


3. "Circuits and Systems for Powers of Two Wave Digital Filters," Motorola Inc., 1995 


4. "Direct Digital Demodulation for Narrow band signals," Motorola Inc., 1996 


5. "Capacity Maximized TEQ block for ADSL", Motorola Inc., 97. 


6. "Fast LMS Equalization with adaptive step size for TEQ," Motorola Inc., 98. 


7. "Peak-to-A verage (PAR) reduction for DMT system," Motorola Inc., 98. 


Standards Contributions 


1. "Spectral Compatibility of ADSL: Frequency Overlap vs. FDM," T1El, Dee. 97. 


2. "Echo Cancellation for G.Lite Universal ADSL," Universal ADSL Working Group, Atlanta, GA, 
Jan 98. 


3. "8-bit QAM Constellation effects on reach for universal ADSL," Universal ADAL Working 
Group, Atlanta, GA, Jan 98. 


4. "Trellis Code Modulationcoding gain," Universal ADAL Working Group, Atlanta, GA, Jan 98. 


5. "Monte Carlo Modeling and simulation oftwisted pair wiring," Universal ADAL Working 
Group, Atlanta, GA, Jan 98. 


6. "Overlap Upstream/Downstream spectral allocation for ADSL," International 
Telecommunication Unit, Chicago, March 98. 


7. "Echo Cancellation for ADSL," International Telecommunication Unit, Antwerp, Belgium, 98. 


8. "Performance of Echo Cancellation ADSL system in the presence ofNear End Cross Talk 
(NEXT)," International Telecommunication Unit, Honolulu, Hawaii, June 98. 


9. Presentations and editorials at various ADSL standards: ITU, UAWG, and TIEI, 97-99. 


Refereed Journal Papers (partiallist) 


1. Junghan Lee; Tino Copani; Terry Mayhugh Jr.; Bhaskar Aravind; Sayfe Kiaei; Bertan 
Bakkaloglu.;, "A 280 mW, 0.07% THD+N elass-D audio amplifier using a frequency-domain 
quantizer," Ana/og lntegrated Circuits and Signal Processing, 173-186, 2012. 
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2. Deligoz, I.; Naqvi, S.R.; Copani, T.; Kiaei, S.; Bakkaloglu, B.; Sang-Soo Je; Junseok Chae; , "A 
MEMS-Based Power-Scalable Hearing Aid Analog Front End," Riomedical Circuits and 
Systems, IEEE Transaetions on, vol.5, no.3, pp.201~213, June 2011 


3. Copani, T.; Seungkee Min; Shashidharan, S.; Chakraborty, S.; Stevens, M.; Kiaei, S.; 
Bakkaloglu, B.; , "A CMOS Low-Power Transceiver With Reconfigurable Antenna Interface for 
Medical Implant Applications," Microwave Theory and Techniques, IEEE Transaetions on , 
vol.59, no.5, pp.1369-1378, May 2011 · 


4. Khalil, W.; Shashidharan, S.; Copani, T.; Chakraborty, S.; Kiaei, S.; Bakkaloglu, B.;, "A '1'00-pA 


405-MHz All-Digital Fractional- N Frequency-Locked Loop for ISM Band Applications," 
Microwave Theory and Techniques, IEEE Transaetions on , vol.59, no.5, pp.1319-1326, May 
2011 


5. Lashkarian, N.; Nassiri-Toussi, K.; Jula, P.; Kiaei, S.;, "Performance Bound on Ergodie 
Capacity ofMIMO Beam-Forming in Indoor Multi-Path Channels," Communications, IEEE 
Transaetions on, vol.58, no.11, pp.3254-3264, November 2010 


6. Hyungseok Kim; Junghan Lee; Copani, T.; Bazarjani, S.; Kiaei, S.; Bakkaloglu, B.;, "Adaptive 


Blocker Rejection Continuous-Time ~A ADC for Mobile WiMAX Applications," Solid-State 
Circuits, IEEE Journal of, vol.44, no.IO, pp.2766-2779, Oct. 2009 


7. Kitchen, J.N.; Chu, C.; Kiaei,' S.; Bakkalog1u, B.; , "Combined Linear andA -Modulated Switch
Mode PA Supp ly Mödulator for Polar Transmitters," Solid-State Circuits, IEEE Journal of, 
vol.44, no.2, pp.404-413, Feb. 2009 


8. Sang-Soo Je; Rivas, F.; Diaz, R.E.; Jiuk Kwon; Jeonghwan Kim; Bakkaloglu, B.; Kiaei, S.; 
Junseok Chae;, "A Compact and Low-Cost MEMS Loudspeaker for Digital Hearing Aids," 
Riomedical Circuits and Systems, IEEE Transaetions on, vol.3, no.5, pp.348-358, Oct. 2009 


9. Taleie, S.M.; Copani, T.; Bakkaloglu, B.; Kiaei, S.;, "A Linear Digital IF to RF SD DAC 
Transmitter_With Embedded Mixer," Microwave Theory and Techniques, IEEE Transaetions on 
, vol. 56, no .S, pp.1 059-1068, May 2008 


10. Wing-Yee Chu; Bakkaloglu, B.; Kiaei, S.;, "A 10 MHz Bandwidth, 2 mV Ripple PA Regulator 
for CDMA Transmitters," Solid-State Circuits, IEEE Journal of, vol.43, no.l2, pp.2809-2819, 
Dee. 2008. 


Il. Lyles, U. J.; Copani, T.; Bakkaloglu, B.; Kiaei, S.;, "An Injection-Locked Frequency-Tracking 
~~ Direet Digital Frequency Synthesizer," Circuits and Systems II: Express Briefs, IEEE 
Transaetions on , vol.54, no.5, pp.402-406, May 2007 


12. Khalil, W.; Bakkaloglu, B.; Kiaei, S.;, "A Self-Calibrated On-Chip Phase-Noise Measurement 
Circuit With -75 dBc Single-Tone Sensitivity at 100kHz Offset," Solid-State Circuits, IEEE 
Journal of, vol.42, no.l2, pp.2758-2765, Dee. 2007 


13. Chen, X.; Kiaei, S.; , "Pulse generation scheme for low-power Iow-complexity impulse ultra
wideband," Electronics Letters, vol.43, no.l, pp.44-45, Jan. 4 2007 
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14. Carlosena, A.; Wing-Yee Chu; Bakkaloglu, l;l.; Kiaei, S.; , "Randomized Carrier PWM With 
Exponential Frequency Mapping," Power Eleetronies, IEEE Transaetions on, vol.22, no.3, 
pp.960-966, May 2007 


15. Abedinpour, S.; Bakkaloglu, B.; Kiaei, S.;, "A Multistage Interleaved Synchronous Buck 
Converter With Integrated OutputFilter in 0.18 ~m SiGe Process," Power Eleetronies, IEEE 
Transaetions on, vol.22, no.6, pp.2164-2175, Nov. 2007 . 


16. Kitchen, J. N.; Deligoz, I.; Kiaei, S.; Bakk.aloglu, B.;, "Polar SiGe Class E and F Amplifiers 
Using Switch-Mode Supply Modulation," Mierowave Theory and Teehniques, IEEE 
Transaetions on , vol.55, no.5, pp.845-856, May 2007 


17. A Multistage Interleaved Synchronous Buck Converter With Integrated Output Filter in 0.18 
mieron. , S Abedinpour, B Bakkaloglu, S Kiaei - Power Eleetronics, IEEE Transaetions on, 
Nov. 2007, Volume: 22, pp- 2164-2175 


18. Delta-sigma (~1:) frequeney synthesizers for wireless applications- B Bakkaloglu, S Kiaei, B 
Chaudhuri - Computer Standards & Interfaces, 2007 - Elsevier, Analog Computer Standards & 
Interfaces Volume 29, Issue 1 , January 2007, Pages 19-30 


19. Pulse generation scheme for low-power low-complexity impulse ultra-wideband, Chen, X.; 
Kiaei, S.; Electronics Letters; Volume: 43 Issue: J ~an. 2007; Page(s): 44-45 


20. Bandwidth extension technique for polar modulated RF transmitters ; Bakkaloglu, B.; Kiaei, S.; 
Dwyer, R.; Electronics Letters; Volume: 42 Issue: 8 13 April2006; Page(s): 476- 478; 


21. Frequency modulated handpass SD chirp synthesizer for sensor applications; Chung, H.H.; 
Lyles, U.; Copani, T.; Bakkaloglu, B.; Kiaei, S.; Electronics Letters; Volume: 42 Issue: 16 
August 3, 2006; Page(s): 917- 918 


22. Radiation Hardened by Design RF Circuits Implemented in 0.13 mm CMOS Teehnology; Chen, 
W.; Pouget, V.; Gentry, G. K.; Bamaby, H. J.; Vermeire, B.; Bakkaloglu, B.; Kiaei, K.; Holbert, 
K. E.; Fouillat, P.; Nuclear Science, IEEE Transaetions on; Volume: 53 Issue: 6 Part=l, Dee. 
2006; Page(s): 3449-3454; 


23. Analysis ofSingle Events Effects on Monolithic PLL Frequency Synthesizers; Chung, H. H.; 
Chen, W.; Bakkaloglu, B.; Bamaby, H. J.; Vermeire, B.; Kiaei, S.; Nuclear Scienee, IEEE 
Transaetions on; Volume: 53 Issue: 6 Part=1, Dee. 2006; Page(s): 3539-3543 


24. Pulse generation scheme for low-power low-complexity impulse ultra-wideband 
25. Chen, X.; Kiaei, S.; Electronics Letters; Volume: 43 Issue: 1 Jan. 4 2007; Page(s): 44-45 
26. Bandwidth extension technique for polar modulated RF transmitt;ers ; Bakkaloglu, B.; Kiaei, S.; 


Dwyer, R.; Electronics Letters; Volume: 42 Issue: 8 13 April2006; Page(s): 476-478; 
27. Frequency modulated handpass SD chirp synthesizer for sensor applications; Chung, H.H.; 


Lyles, U.; Copani, T.; Bakk.aloglu, B.; Kiaei, S.; Electronics Letters; Volume: 42 Issue: 16 
August 3, 2006; Page(s): 917- 918 


28. Radiation Hardened by Design RF Circuits Implemented in 0.13 mm CMOS Technology; Chen, 
W.; Pouget, V.; Gentry, G. K.; Bamaby, H. J.; Vermeire, B.; Bakkaloglu, B.; Kiaei, K.; Holbert, 
K. E.; Fouillat, P. ; Nuclear Science, IEEE Transaetions on; Volume: 53 Issue: 6 Part=1, Dee. 
2006; Page(s): 3449-3454; 


29. Analysis of Single Events Effects on Monolithic PLL Frequency Synthesizers ; Chung, H. H.; 
Chen, W.; Bakkaloglu, B.; Bamaby, H. J.; Vermeire, B.; Kiaei, S. ; Nuclear Science, IEEE 
Transaetions on; Volume: 53 Issue: 6 Part= I, Dee. 2006; Page(s): 3539-3543 


30. "Channel Shortening For Diserete Multi-tone Transeeivers To Maximize Channel Capacity," G. 
Arslan, B. Evans, S. Kiaei; ; IEEE Transaetions for Signal Processing, Vol 49,· No. 12,· Pp: 
3123-3135. Dee 2001. 
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31. Optimum equalization of multicarrier systems: a unified geometric approach Lashkarian, N.; 
Kiaei, S. ; IEEE Transaetions on Communications, Volume: 49 Issue: JO, Oct. 2001 Page(s): 
1762-1769 


32. Class of cyclic-based estimators for frequency-offset estimation of OFDM systems; Lashkarian, 
N.; Kiaei, S. , IEEE Transaetions on Communications , Volume: 48 Issue: 12 , Jan 2001; 
Page(s): 2139-2149 


33. Systems and circuits for broadband communications; Kiaei, S. IEEE Communications Magazine 
, Volume: 37 Issue: 4, Apri/1999 Page(s): 70-70 . 


34. Westgate, C.R.; Gupta, R.K.; Kiaei, S.; Microwave Theory and Techniques, IEEE Transaetions 
on, Volume: 46 Issue: 12 Part: 2, Dee. 1998; Page(s): 2180-2181 


35. Introduction to the special issue on low power wireless communications Kiaei, S.; Friedman, 
E. G. Circuits and Systems II: JEEE Transaetions on Ana/og and Digital Signal Processing, 
Volume: 44 Issue: 6, June 1997 Page(s): 425-427 


36. Adaptive multiuser detector for asynchronous DS-CDMA in Rayleighfading; Dutta, A.K.; Kiaei, 
S. , IEEE Transaetions on Circuits ·and Systems II: Ana/og and Digital Signal Processing, 
Volume: 44 Issue: 6, June 1997; Page(s): 468-472 


37. "Noise Considerations for Mixed-Signal RF IC Transceivers," ACM Transaction ön Wireless 
Networks, Vol. 4, pp. 41-53, 1998. (S. Kiaei, D. Allstot, N. Verghese, K. Hansen]. 


38.''A triangularly weighted zero-crossing detector providing delta-sigma frequency-to-digita) 
conversion", !EE Electronics Letters, vol.33, no.13, pp.l121-1122, June 1997. [M. Hovin, S. 
Kiaei, T.S. Laude] 


39. "Adaptive Multi-user Detector For Asynchronous DS- CDMA In Raleigh Fading," IEEE 
Transaetions on CAS-II, pp. 468-473, June 97. [A.K. Dutta, S. Kiaei] 


40. "Multi-Rate Transformation ofRecurrence Equations for l}egular VLSI Arrays, "Application 
SpeCific Array Processors, IEEE Press, 1994. [L. Aihua, S. Kiaei] 


41. "Analog Logic Techniques," IEEE Circuits and Devices Magazine, pp. 12-21, May 1993. [S. 
Kiaei, D. Allstot, R. Zele] 


42. "Overlapping Transformation for Time-Area Optimal VLSI arrays for Toeplitz Matrices," J. of 
Computer and Software Engineering, Vol. 3, #4, pp. 461-481, June 95. [S. Kiaei, Yuepeng 
Zheng] 


43. "Characterization and Comparison ofCMOS FSCL Circuits with Conventional CMOS Logic for 
Hybrid ICs," IEEE Trans. on Circuits and Systems, Sept. 93. [S.H. Chee, S. Kiaei, D. Allstot] 


44. "Low Noise Logic for Mixed-Mode VLSI Circuits, Journal ofmicroelectronics, "Vol. 23, No. 2, 
pp. 103-115, Aprill992. [S. Kiaei, D. Allstot] 


45. "Enhancement Source-Couple Logic ESCL," IEEE Trans. on Circuits, and Systems II: Analog 
and Digital Signal Processing, Vol. 39, No. 6, pp. 399-402, July92. [M. Maleki, S. Kiaei] 


46. "Synthesis ofComplex FSCL Blocks for Mixed Mode Systems," IEEE J. Solid State Circuits, 
Vol. 27, No. 8, pp. 1 i57-1168, Aug 1992. [S. Maskai, S. Kiaei, D. Allstot] 


47. "Adaptive self-correcting D-S Modulators," lEE Electronics Letters, Vol. 28, No. 14, pp. 1288-
1290, July 92. [S. Abdenadher, S. Kiaei, G. Temes, !_{. Schreier] 


48. "On-line Adaptive Digital Correction ofDual-Quantization Delta-Sigma Modulators," lEE 
Electronics Letters, Vol. 28, No. 16, pp. 1511-1513, July 92.[Y. Yang, R. Schreier, G. Temes, S. 
Kiaei] 
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49. "Piecewise Linear Schedules for Recurrence Equations, 11 VLSI Sig. Proc. VI, IEEE Press, 1992. 
[S. Rajopadhye, L. Mui, S. Kiaei] 


50. "Automatic Synthesis and Derivations ofVLSI Architectures for Recursive IIR Digital Filters," 
CAD for VLSI Design, 1990. [S. Kiaei, S. Rajopadhye] 


51. 11VLSI Design of Wavefront Array Processors for Recursive Filters, 11 VLSI Signal Processing II, 
IEEE Press, pp. 152-164, 1988. [S. Kiaei, U.B. Desai] 


52. "RFIC Design," IEEE Transaetions on Microwave Theory and Techniques, v. 46, pp. 2180-
2183, Dee. 98. [S. Kiaei, R. Gupta] 


53. "Circuits for Wireless and Wireline Communications," IEEE Comm. Magazine, April1999. [S. 
Kiaei] 


Conference Publications 
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projects with Intel (designing 20, 30 cellular transceivers), Texas Instrument (developing 30 


cellular and Bluetooth technologies), Sony Wireless (developing GPS technologies), Tektronics 


(designing wireless systems), and variaus other consultancies. 
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9. From 1997-2001 I was the standards technical analyst for Motorola and attended 


various standard setting committees, including ITU, IEEE, and ETSI related to DSL, OFDM, 


CDMA, 2G, and 3G systems. 


10. I have published over a hundred journal and conference papers covering topics 


such as communication systems, signal processing, radio frequency, integrated circuits (IC), 


filter design, and related areas. 


11. I am an IEEE Fellow, a distinction and highest level membership awarded for 


extraordinary accomplishments. I am a member ofiEEE Circuits and Systems Society, IEEE 


Solid State Circuits Society, and IEEE Communication Society, IEEE RF and Microwave 


committees, IEEE Low Power Symposium Committee, IEEE Signal Processing Society, IEEE 


Peilow Selection Committee, and many other International Electrical Engineering societies. I 


was one of the key organizers to establish the IEEE Radio Frequency Integrated Circuits (RFIC) 


symposium in 1995 and have been on the executive committee, and technical committee ofRFIC 


for the last 16 years. The RFIC Symposium has grown and is n ow the premier international 


symposium in the world where the latest RF circuits and components are presented. I have been 


involved in several international conferencesin theareas ofRF, Communication, Signal 


Processing, and IC design. 


12. I have received several awards including the Carter Best Teacher Award; the 


IEEE Darlington Award (which is given for the best technical paper on circuits and systems in 


the IEEE CAS Society), and the Motorola 10X Rapid Design Cycle Reduction Award. 


13. I have reviewed the '532 Patent, including the claims of the patent in view of the 


specification and the file history. In addition, I have reviewed the following documents: 


• Patent Cooperation Treaty Publication Number WO 20011076154 ("Marchand") 
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• "Router Plugins: A Software Architecture for Next Generation Routers," 


Computer Communication Review (1998), vol. 28, No. 4, p. 229-240 ("Router 


Plugins") 


• U.S. Patent No. 6,622,017 to Hoffman, et al. ("Hoffman") 


• 802.11 b, "Supplement to IEEE Standard for Information Technology


Telecommunications and Information Exchange Between Systems - Local and 


Metropolitan Area Networks- Specific Requirements. Part 11: Wireless LAN 


Medium Aecess Control (MAC) and Physical Layer (PHY) Specifications: 


Higher-Speed Physical Layer Extension in the 2.4 GHz Band," Print ISBN 


0738118117, published January 20, 2000 ("802.11 b") 


• "IP Nern;ork Address Translator (NAT) Terminology and Considerations," RFC 


2663, August 1999 ("RFC 2663'') 


• U.S. Patent No. 6,535,498 to Larsson, et al. ("Larsson") 


• U.S .. Patent No. 6,963,912 to Schweitzer, et al. ("Schweitzer") 


14. The '532 Patent issued from U.S. Application No. 09/932,180, which was filed 


August 17,2001. 'the '532 Patent does not include a priority claim. · It is therefore my 


understanding that the filing date of August 17, 2001 (hereinafter the "Critical Date") represents 


the earliest possible priority date to which the '532 Patent is entitled. 


15. A person of ordinary skill in the art as of the Critical Date (hereinafter a 


"POSITA") would have had a Master' s of Science Degree in an academic area emphasizing 


electrical engineering, computer engineering, or computer science ( or a similar technical 


Master' s Degree, or higher degree) with a concentration in communication and networking 


systems or, altematively, a Bachelor Degree (or higher degree) in an academic area emphasizing 


electrical engineering, computer engineering, or computer science and having two or more years 


of experience in communication and networking systems. Additional educationin a relevant 


field, such as computer science, computer engineering, or electrical engineering, or industry 
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experience may compensate for a deficit in one of the other aspects of the requirements stated 


above. 


16. I am familiar with the knowledge and capabilities of one of ordinary skill in the 


areas mention above, notably including the areas of computer networking, communication 


systems, wireless systems, and cellular systems. My experience working in industry and 


academia, with undergraduate and post-graduate students, with colleagues from academia, and 


with engineers practicing in industry has allowed me to become directly and personally familiar 


with the level of skill of individuals and the general state of the art in these areas. Uniess 


otherwise stated, my testimony below refers to the knowledge of one of ordinary skill in the 


fields as of the Critical Date, or before. 


17. This declaration is organized as follows: 


I. BriefOverview ofthe '532 Patent (pg. 5) 


II. Terrninology (pg. 7) 


III. Discussion ofReferences (pg. 9) . 


IV. Legal Principles (pg. 34) 


VII. Additional Remarks (pg. 36) 


I. Brief Overview of the '532 Patent 


18. The '532 Patent deserihes a device that provides wireless communication between 


a local area network (LAN) anda wide area network (WAN). Ex. 1001 at Abstract; 1:61-63. A 


system 100 of the '532 Patent is illustrated in Figure 1: 
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Fig.1 


Figure 1 from the '532 Patent 


19. Device 106 is coupled to LAN 116 by a short-range wireless connection i 10, and 


is coupled to WAN 105 by a cellular connection 111. Ex. 1001 at 5:33-35; 5:52-55. According 


to the '532 Patent, examples of the device 106 in elude "'a cellular handset or telephone[,] a 


cellular enabled PDA, wireless modem andfor a wireless laptop computer." Ex. 1001 at 6:16-19. 


Device 106 has software for routing packets between the LAN 116 and the W AN 105. Ex. 1 OO 1 


at 1:65-67. For example, the device 106 has install ed a microrouter 404 with software to route 


communications between local devices 107 on the LAN 116 and the WAN 105. Ex. 1001 at 


8:29-37. 


20. In addition to the routing software, device 106 also has other software that can be 


install ed for providing various "LAN network service s" to local devices 107 on the LAN 116. 


Ex. 1001 atAbstract; 5:12-13; 8:33-35. The additional software can be in the form ofsoftware 


components called "plug-ins 406" that "may be added to the microrouter 404." Ex. 1001 at 6:29-


31; 8:33-36. The plug-ins 406 are "downloaded from manager server 102 at run-time over WAN 


I 05." Ex. 1001 at 11:28-30. The manager server 102 is located on an "IP backend network." 
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Ex. 1001 at 15:59-60. In particular, the manager server 102 is "coupled to carrier backbone 104" 


depicted in FIG. 1 as a wired network. Ex. 1001 at 6:22-32; FIG. 1. In tum, the carrier backbone 


104 is coupled to a W AN 1 05 that "includes a cellular network" aecess ib le by device 106 via 


"cellular signallll." Ex. 1001 at 6:20-32; 5:52-54; FIG. 1. Therefore, the device 106 is able to 


use a cellular signal to download software components, such as plug-ins, from reinote servers 


that are accessible through various types of networks. Id. 


21. Once the plug-ins 406 are loaded, the device 106 adds the plug-ins 406 to 


microrouter 404 using software components called "hooks 590," which are "application program 


interfaces ('API') for plug-ins 406." Ex. 1001 at 8:45-49; 10:2-7. The software plug-ins 406 


enable the device 106 to provide various network services to the local devices 107 on LAN 116. 


Ex. 1001 at 10:52-55. Such network services may include, for example, a firewall service, a 


packet monitaring service, and other "extended network services" for the LAN 116. Ex; 1 OO 1 at 


8:33-37; 10:52-55. Device 106 loads the software for providing such LAN network services 


from a remote device on the W AN 1 05; such as Manager Server 102, via the cellular connection 


111. Ex. 1001 at Abstract; 6:29-31; 8:36-38. As such, a remote operator on the WAN 105 is able 


to load software on the device 106 in order to provide various LAN network services to devices 


on the LAN 116. Ex. 1001 at Abstract; 5:10-13; 10:11-17. 


II. Terminology 


22. I am not a lawyer. However, I have been informed that, during an IPR proceeding 


involving the '532 Patent, claim terminology is given the broadest reasonableinterpretation at 


the time of the Critical Date. I have been informed that this means the claims should be 


interpreted as broadly as their terms reasonably allow, but that such interpretation should not be 
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inconsistent with the patent' s specification and with usage of the terms by a POSITA when 


considering the broadest reasonable interpretation. I have used the Critical Date as the point in 


time for claim interpretation purposes, although in many cases the same analysis would hold true 


even at an earlier time than the Critical Date. 


23. I have been informed that it would be useful to provide some guidance in this 


proceeding with respeet to the terms below. As part of that, I considered the context of the terms 


within the claim, use of the terms within the specification, and my understanding of how a 


POSIT A would have understood the terms as of the Critical Date. 


24. I have considered how to interpret the term "software component .. .loaded ... from 


the one or more.devices connected to said one or more cellular networks" as used inclaim 1 of 


the '532 Patent, under the broadest reasonable interpretation. From my review, I believe the 


term should ~e interpreted .under the broadest reasonable ipterpretation standard as encompassing 


softwarf;f components that are loaded from one or more devices that are either directly or 


indirectly coupled to the one or more cellular networks. This construction is consistent with the 


descriptionin the '532 Patent. The '532 Patent has no disclosure ofloading software 


components directly from a device on a cellular network. Instead, the only description of loading 


software components in the '532 Patent is with reference to loading "network service plug-ins" 


from a "manager server 102" on an "IP backend network." The '532 Patent at 15:59-60. In 


particular, the '532 Patent states that the manager server 102 is coupled toa "carrier backbone 


1 04," which is depicted in FIG. I as a wired network. The '532 Patent at 6:22-32; 5:52-54; FIG. 


1. The carrier backbone 104 is then coupled to a W AN 104 that in eludes a cellular network. Id. 


Therefore, the only disclosure in the '532 Patent regarding downloading software components 


from a device through a cellular network is with reference to downloading plug-ins from 
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manager server 102, which is indirectly coupled, via carrier backbone 1 04, to a cellular network. 


Accordingly, in my opinion, this term should be construed under the broadest reasonable 


interpretation standard as encompassing software components that are loaded from one or more 


devices that are either directly or indirectly coupled to said one or more cellular networks. Such 


an interpretation is also not inconsistent with an understanding a POSIT A would ascribe to the 


term. 


III. Discussion of References 


A. Marehand 


25. Marehand deserihes a mobile phone contigured to act as a gateway between two 


different networks, an "external wireless IP network" and a local wireless "ad-hoc network." 


Marehand at title; Abstract; 1:5-7. A mobile phone gateway 33 ofMarchand is illustrated in 


Figute 3: 


FIG. 3 


Figure 3 from Marehand (annotated) 
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26. The mobile gateway 33 communicates with both the extemal IP network 35 and 


the local network 30 using two different communication interfaces. Marehand at 11:7-10. For 


example, the mobile gateway 33 has a "cellular radio modem" such as a CDMA or EDGE radio 


modem, to communicate with devices on the extemal IP network 35, which may be a "cellular 


network" that implements a "General Packet Radio Service (GPRS) network." Marehand at 


6:23-24; 7:19-23; 11:7-8. In addition, to communicate on this cellularnetwork, the gateway 33 


has "a public IP address recognized in the wireless IP network," which may be a cellular 


network. Marehand at 4:25-30; 7:19-23. 


27. On the local side, "a wireless IP network is established between devices" using 


"short-range radio link[ s]." Marehand at Abstract; 1:26-31; 2:11-12; 6:1-8; 11:7-8. As an 


example, the mobile gateway 33 and other devices on the localnetwork 30 may have a 


"Bluetooth chipset" to use Bluetooth short-range communication on the local network 30, which 


may be a Bluetooth Piconet. Id. The gateway 33 therefore utilizes the "short-range radio link," 


such as a "Bluetooth chipset," to communicate with devices on a local ad-hoc network 30. Id. 


The mobile gateway 33 acts as a Bluetooth "master unit" for the locally connected devices, such 


as laptop 31 and printer 32, acting as Bluetooth "slaves to the mobile ph one." Marehand at 3:26-


27. 


28. The local ad-hoc network 30 can be a wireless network for an office, for example. 


Marehand at 12:4-5, 10:18-21; 1:18-20. Therefore, Marchand's localad-hoc network 30 can be a 


corporate or private network that is connected, via the mobile gateway 33, to a cellular network. 


Marehand also deserihes other examples oflocal ad-hoc networks, such as "networks in the 


home" and "'control networks such as security surveillance systems and temperature-control 


thermostats," which can again be connected to the cellu1ar network via the mobile gateway 33. 
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Marchand, 1:13-22; 13:12-23. In addition, Marchand's description ofusing "private IP 


address[ es]" for devices on the local ad-hoc network 30 discloses a private IP network that is 


connected to the cellular network via the mobile gateway 33. Marehand at 4:28-30. 


29. Marchand's mobile gateway 33 has a first communication interface which "may 


indude a private IP address recognized" in the local area ad-hoc network, and a second 


communication interface which "may indude a public IP address recognized in the wireless IP 


network." Marehand at 4:28-30. In addition, Marehand deserihes that the mobile gateway 33 


operates in a system that uses an "IP address scheme" for the local network, e.g., the Bluetooth 


Piconet, and a separate "addressing scheme as currently used in wireless IP networks" for the 


wireless network 35. Marehand at 4:10-13. 


30. The mobile gateway 33 performs routing for IP packets between the local ad-hoc 


network 30 and the extemal wireless network 35. Marehand at 7:12-17. To perform routing 


between the two different networks, the mobile gateway 33 "has two IP addresses" as noted 


above. Marehand at 10:30-31. On the local side, the mobile gateway 33 has "a private IP 


address" recognized by devices on the local network 30. Marehand at 4:23-30. On the extemal 


side, the mobile gateway 33 has "a public IP address recognized in the wireless IP network.',.. Id. 


During operation, the mobile gateway 33 receives IP packets from the public network 35 


"through its public IP address, and forwards the received packets to the private IP address of the 


destination device" in the local network 30. Marehand at 7:14-17. The mobile gateway 33 "also 


translates in the other direction fordata going out of' the local network 30 to the extemal IP 


network 35." Id. I note that Marehand appears to recognize that some implementations ofNAT 


experience an IP address mismatch condition to the extent that such NA T implementations are 


deployed without the benefits Marchand's teachings, while also indicating that such conditions 
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are not present in implementations that employ Marchand's call control API. Marehand at 11:23-


12:3. A POSITA would understand this portiort ofMarchand as disclosing that a NAT can be 


used effectively in a mobile phone that communicates with a device that includes Marchand's 


call control API. 


31. In addition to communicating with extemal networks via the mobile gateway 33, 


Marehand deserihes that local devices on the Bluetooth ad-hoc piconet can communicate with 


each other. Marehand at 10:3-11. For example, Marehand deserihes that, "a user with a 


Bluetooth-compli~mt mobile phone may walk into a room that has a printer and a laptop 


computer, both ofwhich are also Bluetooth-compliant" and "print a file from the laptop [31] on 


the printer [32]." Marehand at 10:3-7. Marehand deserihes that such communication between 


local devices involves IP addresses. Marehand at 4:10-13, 6:18-19, 10:8-lL 


32. In addition to routing IP packets, the mobile gateway 33 provides various types of 


network ser\rices to devices on the local ad-hoc network. For example, a SIP call control elient 


on the mobile gateway 33 may enable devices on the network 30 to send e-mail. Marehand at 


10:18-23. As an example, "[i]f a visitor with a communication device such as a PDA comes to 


the office location and wants to send some e.-mail, but does not have a connection, he may 


register with the Piconet and use the call control elient that the host's mobile phone is providing" 


to be able to "send and receive his e-mail through the host's mobile phone." Id. 


33. Therefore, Marchand's system enables a mobile phone to act as a gateway 


between a loeal area network and an external cellular IP network, and facilitates routing of IP 


packets between the two networks using public and private IP addresses. Marehand at Abstract; 


4:23-30'. Notably, Marehand discloses a combination ofsoftware and hardware to perform its 


functionality. For example, Marehand discloses hardware such as the "cellular radio modem" 
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and "Bluetooth chipset" discussed above, as well as software such as a link layer, "a network 


transport layer 17 that is implemented using the Internet Protoeal (IP)[,] an operating system 


layer 18, a J ava technology layer 19[,]a JINI technology layer 20," JINI call control elient 41, 


and SIP elient 42. Marehand at 6:14-22, 7:26-8:10. 


34. A POSITA would have understood that Marchand's mobile gateway 33 employs 


software to perform its functionality. Marehand at 6:18-20. Marchand's mobile gateway 33 


utilizes various types of software to implement routing and communication over the cellular and 


local wireless networks, such as a link layer 16, a network transport layer 17, an operating 


system layer 18, a J ava technology layer 19, a JINI technology layer 20, a Bluetooth radio 


chipset that "includes software controis and identity coding," and "ari interface/Application 


Programming Interface (API) which is an abstraction of a SIP andfor H.323 call control eli ent." 


Marehand at 2:14-16, 27-31; 6:18-20, 27-30. While Marchand's FIG. 4 illustrates certain 


features ofMarchand's ad-hoc Bluetooth Piconet network 30, FIG. 4 does not expressly illustrate 


all the features of the ad-hoc Bluetooth Piconet network 30. Forexample, based on Marchand's 


disclosure including, for example, that network 30 devices such as the laptop computer 31, 


printer 32, and personal digital assistant (PDA) are all "Bluetooth-compliant and JINI/Java-


capable," a POSITA would understand that the protoeal stack shownin Marchand's FIGS. 2 and 


4 is also included in the mobile phone 33, even though the protoeal stack is not shown in FIG. 4 


as being included in the mobile phone 33. Marehand PCT at 2:17-25, 6:23-7:4, 7:28-8:17; 


Marehand Priority at 3:17-4:4, 10:15-11:15, 12:12-13:13. The mobile phone 33 would be 


understood to include the layers in the protoeal stack to implement Bluetooth communications 


and JINI-based communications. Further, a POSITA would have understood that the gateway 33 


would have a storage device to store the software used to·perform the functionality of the 
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gateway 33. Furthermore, a POSITA would have understood that the mobile gateway 33 would 


in elude a processor that proeesses the cellular signals from the cellular radio modem, and the 


short-range radio signals, e.g., from the Bluetooth chipset. 


B. Router Plugins 


35. Router Plugins deserihes a software architecture for routers. Router Plugins at 


title. In particular, Router Plugins deserihes an extensible and modular router software 


architecture that can "dynamically upgrade router software in an incremental fashion." Router 


Plugins at Abstract. The modular software architecture of Router Plugins "fits very weil into the 


operating system of small and mid-sized routers." Router Plugins. atp. 230, co I. 1, ~5. 


36. The software architecture ofRouter Plugins "allows code modules, ClJ.lled plugins, 


to be dynamically added and configured" on the router. Router Plugins at Abstract. The code 


modules, or plugins, are "loaded into the kemel" of a router in a "simple yet flexible fashion/' 


and managed using a software component called the "Plugin eontrol Unit (PeU)." Router 


Plugins atp. 231, col. 1, ~2. A POSIT A would understand that the PeU is software since Router 


Plugins states that the PeU is implemented using "200 lines of e code." Router Plugins at p. 


234. A POSITA would understand that "e code" is software source code written using the e 


programming language. 


37. The PeU "isa component which glues the individual plugins to the networking 


subsystem, and which providesa control-path interface used by other kemel components ... to 


talk to the plugin." Id. The PeU enables the code modules, or plugins, to be dynamically loaded 


and unloaded into the networking subsystem of the router. Id. Plugins are "loaded into the kemel 


(using the modlaad command]." Router Plugins atp. 232, col. 2, ~1. "Once loaded into the 
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kemel, plugins register their callback function through a function call to the PCU." Router 


Plugins, atp. 234, col. 2, ,-r7. As part of that, "the [callback] function [registered by the plugin] is 


used [by the PCU] to send messages to the plugin." Router Plugins, atp. 232, col. I, ,-r2 and col. 


2, ,-rl. 


38. The "router plugins are kemel software modules that are dynamically loaded into 


the kemel and are responsible for performing certain specific functions on specified network 


flows." Router Plugins atp. 230, col. 1, footnote 1. As examples of network functions, th ere can 


be various types ofplugins for providing different network functions, such as "plugins for packet 


scheduling, ... plugins for IP security, ... a routing plugin, a statistics gathering plugin for network 


management applications, a plugin for congestion control (RED), a plugin monitaring TCP 


congestion backoffbehaviour,a frrewall plugin." Router Plugins atp. 232, col. l, ,-r1, col. 2, ,-rL 


All of these plugins "come in theform of dynamically loadable keniel modules." Id; 


39. As an example of a network service provided by a plugin, Router Piugins 


discloses that "IP security functions are modularized and come in the form of plugins" and that 


"IP security processing has to be done ifthe system is configured as entry point into a virtual 


private network." Router Plugins atp. 231, col. 2, ,-r3; p. 233, col. 1, ,-rL Therefore, Router 


Plugins discloses a plugin to establish a secure link that can be used as part of a virtual private 


network. 


40. As another example of a network service provided by a plugin, Router Plugins 


discloses "a statistics gathering plugin for network management applications." Router Plugins at 


p. 232, col. 1, ,-r1; and p. 234, col. 2, ,-r2. This plugin enables the router software to "monitor 


transit traffic at routers in the network, and to gather and report various statistics thereof." Router 
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Plugins atp. 230, col. 1, ~7. Therefore, Router Plugins discloses a plugin for the router that 


gathers statistics for devices connected to the router. 


41. The software architecture ofRouter Plugins is also "particularly well suited to the 


implementation of ... flow classification, and for enforcing the configured profiles of differential 


service flows." Router Plugins atp. 230, col. 1, ~5. The enforcement can be done either "on a 


per-application flow basis" or "on a generalized class-based approach." Id. The flow 


classification and enforcement can be implemented, for example, by a "packet scheduling" 


plugin that can implement "class-based packet scheduling" to ensure Quality of Service (QoS) 


for different flows. Router Plugins atp. 230, col. 2, ~4; p. 235, col. 2, ~2. The packet scheduling 


plugin has a filter, or gate, as an entry point to the plugin. Router Plugins atp. 231, col. 2, ~3; p. 


233, col. 1, ~1. The filter roatehes toparticular packets ancJ passes those packets to the packet 


scheduling plugin. Router Plugins atp. 231, col. 2, ~3; p. 235, col. 2, ~2. As such, the packet 


scheduling plugin can implement a "packet scheduling scheme which provides fair·link 


bandwidth distribution among different flows." Router Plugins atp. 237, col. 2, ~2. 


42. Using these various types ofplugins, Router Plugins implements an "extensible 


and modular software architecture" that "allows code modules called plugins to be dynamically 


loaded into the kemel" and enable the router to provide various network services. Router Plugins 


atp. 239, col. 2, ~3; p. 232, col. 1, ~1. 


C. Hoffman 


43. Hoffman deserihes a cellular mobile station, such as a "digital cellular telephone" 


or "mobile handset," that uses "over-the-air programming" to download software modules, or 


plug-ins, into the handset. Hoffman at Abstract; 5:8-12; 7:22-26. Such over-the-air 
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programming over cellular connections allows a user to downlaad software onto a mobile 


handset from "any equipment coupled to the Internet 21, virtually anywhere in the world" and 


"access a server 3 7 of an independent supplier of feature programming for the handset 5, such as 


the manufacturer or a third party." Hoffman at 9:11-17. Therefore, Hoffman's over-the-air 


programming over a cellular network can be used to downlaad plug-in software modules from 


various remote sources and networks on the Internet. Hoffman at 11:24-35. Hoffman explains 


that although alternative techniques exist for loading software onto mobile handset, for example 


a "user may receive a floppy disk or CD with selected modules and load the modules from a 


computer," Hoffman states that "the preferred embodiment utilizes over-the-air programming." 


Hoffman at 13:43-45. An example of a mobile handset 5 downloading software over a cellular 


connection in Hoffman is illustrated in Figure 2: 
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Figure 2 from Hoffman (annotated) 


FJG.1 


44. The mobile handset 5 downloads software modules, called plug-ins, over a 


cellular network using "over-the-air programming" from a remote third-party server 37. 


Hoffman at title; Abstract; 6:35-53; 7:20-29; 9: 11-17; Figure 2. The remote server 37 can 


"transmit the plug-in(s) through the cellular network and thus over the air-link" to the mobile 


handset 5.ld. For example, the mobile handset 5 communicates with "a wireless telephone 


network 3" via "cellular or personal communications service (PCS) type services" using cellular 


base station 13. Hoffman at 7:21-26, 31-39; Figure 2. The plug-in modules can be downloaded 


from various sources on the Internet, such as "from the carrier directly, from the manufacturer or 


from a third party" or "a private data network operated by the carrier, shown as an IP network 


35." Hoffman at 3:15-17; 9:42-48. In particular, plug-in software can be downloaded from "a 
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private data network operated by the carrier, shown as an IP network 35" which provides aecess 


toa "web page server 31." Hoffman at 9:42-48. The telecommunication carrier's IP network 35 


communicates with the cellular network in Hoffman via the inteimediate interworking function 


(IWF) equipment 33. Id. As such, a user of the mobile handset 5 can downlaad software 


modules by accessing "any equipment coupled to the Internet 21, virtually anywhere in the 


world." Hoffman at 9:11-17. 


45. The mobile handset has "memory for plug-in feature programming, which is 


initially empty" and "downloads software programming" in the "form of a plug-in module." 


Hoffman at Abstract. In particular, the mobile handset 5 "includes program memory, which can 


be logically considered as two sections M1 and M2. The first section M1 contains core 


programming software, that is to say the minimum kemel of software" and "[t]he second section 


ofmemory M2 is designed for storage ofplug-in feature programs or modules." Hoffm:an at 


5:16-33. For example, the mo~ile handset 5 "includes a flash memory 53 for storing various 


software routines and mobile configuration settings, such as the mobile identification number 


(MIN), etc. The flash memory 53 has sufficient space to store the core programming of the 


handset 5 as weil as a number of the plug-in feature modules." Hoffman at 12:49-55. The plug-


in modules are downloaded into the mobile handset to enable various features to be "added, 


upgraded, or replaced at any time by downloading new feature modules into the memory." Id. 


46. Various types ofplug-in modules can be downloaded, and the plug-in program 


modules are designed to "control the operational capabilities" of the mobile handset 5, and 


include "program code executable by the processor to enable implementation of a predetermined 


one or more communication features" by the mobile handset 5. Hoffman at 3:15-34. In 
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particular Hoffman discloses that "[a] microprocessor 51 controis all operations ofthe handset 5. 


The microprocessor 51 isa programmable device." Hoffman at 12:47-50. 


47. In particular, during the download of the plug-in module, the mobile handset 5 


"receives the packets containing the executable software for the feature plug-in modules over the 


air-link. The station extraets the software from the packets arid compiles the complete set of 


transmitted code." Hoffman at 10:61-65. Once downloaded into the mobile handset 5, the plug-


in module "is compatible with a predetermined program interface implemented by" the mobile 


handset 5, for example, "through the core kemel of software included at time of manufacture." 


Hoffman at 4:31-35. 


48. In addition to a cellu1ar connection to extemal networks, the mobile handset 5 can 


also communicate with local devices using short-range wireless communiGation. Hoffman at 


13:33-39. For example, the "handset 5 also includes one or more I/0 ports 61 coupled to the 


microprocessor 51. The port 61 may enable a user to connect a laptop computer or other data 


deviceto the terminal5, via wire or a short-distance wireless link." Id. As such, Hoffman's 


mobile handset 5 can interconnect local wirelessly-connected devices to the extemal cellular 


network and thus "enable wireless data communication for the laptop using.the handset 5 over 


the network 3." Id. Hoffman's over-the-air programming further enables a user to "select 


features and ohtain feature modules from any appropriate source or server available on the 


Internet." Hoffman at 11:30-33. 
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D.' Combination ofMarchand, Router Plugins, and Hoffman 


49. As expiained above, Marehand discloses a mobile phone gateway 33 that routes 


IP packets between a local area network and an extemal cellular network using public and 


private IP addresses. Marehand at Abstract; 4:23-30. 


50. In view ofRouter Plugins, a POSITA would have modified Marchand's mobile 


gateway 33 to implement its routing and address translatian functionality by utilizing the routing 


software technology described in Router Plugins. In particular, a POSITA would have modified 


Marchand's gateway 33 to use a routing software technology that has a core kemel, but supparts 


various plugins, including plugins for routing, address translation, and providing network 


services to devices on a wireless local area network. This plugin-based routing software would 


have been implemented in Marchand's mobile phone gateway 33 to implement various types of 


router functionality, such as routing ofiP packets and IP address translation, and would have 


been used in conjunction with other technologies in Marchand's gateway 33, such as the JINI, 


SIP, andfor H.323 technologies. Therefore, in the Marchand/Router/Hoffman combination, 


Marchand's gateway 33 is implemented with a router software architect~re, as described in 


Router Plugins, that has a kemel providing core functionality of the router, and further "allows 


code modules, called plugins, to be dynamically added and configured" on the router. Router 


Plugins at Abstract; p. 231, col. 1, ~2. 


51. In order to implement the plugin-based architecture described in Router Plugins, a 


POSITA would have included the Plugin Control Unit (PCU) into Marchand's mobile gateway 


software architecture in order to "glue[ s] the individual plugins to the networking subsystem" as 


described in Router Plugins. Router Plugins at p. 231, col. 1, ~2. The PCU would have provided 


"a control-path interface" that could be used by other software components in Marchand's 
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mobile gateway "to talkto the plugins." Id. As described by Router Plugins, the plugin 


architecture allows plugins to be "loaded into the kemel [using the modtoad command]." Router 


Plugins atp. 232, col. 2, ~1. "Once loaded into the kemel, plugins register their callback function 


th:tough a function call to the PCU." Router Plugins, atp. 234, col. 2, ~7. As part of that, "the 


[callback] function [registered by the plugin] is used [by the PCU] to send messages to the 


plugin." Router Plugins, atp. 232, col. 1, ~2 and col. 2, ~1. 


52. Once loaded and added, the plugihs would have enabled Marchand's mobile 


gateway 33 to provide various network services to the locally connected devices on the local 


network 30, such as packet scheduling, IP security, routing, statistics gathering, congestion 


control, and a firewall, as described in Router Plugins. Router Plugins atp. 232, col. 1, ~1. In 


addition, in view ofRouter plugins and Hoffman, a POSI'FA would have implemented other 


functionality, such as the SIP call control software that enables locally connected devices to send 


and receive e-mails and calls through the mobile gateway 33, as a plugin to provide such 


functionality in a modular and easily downloadable format. Marehand at 10: 18·28; Router 


Plugins at Abstract; p. 231, col. 1, ~2; p. 232, col. 1, ~1; Hoffman at Abstract, 9:11-17. This 


would allow a device on Marchand's local network 30 to send and receive emails either to 


extemal devices outside ofthe local network 30, orto other devices on the local network 30. 


The combination ofMarchand and Router Plugins (the "Marchand/Router" combination) 


therefore would have provided a mobile gateway that utilizes a router software architecture 


based on plugins that provide various network services to locally-connected devices. 


53. Additionally, in view ofHoffman, a POSITA would have modified the plugin-


enabled gateway 33 of the Marchand/Router combination to download the plugins over the 


cellular network in Marchand. For example, the Marchand/Router gateway 33 would have been 
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modified to "receive[ s] 'the packets containing the executable software for the feature plug-in 


modules over the air-link. The station extraets the software from the packets and compiles the 


complete set oftransmitted code." Hoffman at 10:61-65. Once downloaded, the plug-in module 


would be "compatible with a predetermined program interface implemented by" the 


Marehand/Reuter gateway 33, for example, "through the core kernel of software included at time 


ofmanufacture." Hoffman at 4:31-35. Such a program interface would have been, for example, 


the Plugin Control Unit (PCU) in the Marehand/Reuter combination, which "glues the individual 


plugins to the networking subsystem" in the gateway 33. Reuter Plugins atp. 231, col. 1, ~2. 


54. A POSITA would have been motivated to implement the plugin-based software 


architecture ofRouter Plugins into Marchand. As expiained above, Marehand deserihes a 


gateway that routes IP packets betweeri different types of networks, and performs address 


translation. Marehand at Abstract; 4:23-30. A POSITA would have understood that Marcharid's 


gateway would have been made more "flexible and modular'' by using the plugin-based routing 


software ofRouter Plugins. Marehand at 5:29-32. 


55. Both Marehand and Reuter Plugins describe devices that utilize software to route 


IP packets and perform network address translation. Marehand at 7:14-17; 4:23-30; Router 


Plugins at Abstract. A POSITA would have understood that Marchand's mobile phone gateway 


33 is the type of"small and mid-sized" router for which the Router Plugins software architecture 


was designed. Marehand at Abstract; 1:5-7; 54:30-31; 55:9-13; Router Plugins atp. 230, col. 1, 


~5. A POSITA would also have understood that Marchand's gateway would have been made 


more "flexible and modular" by using the plugin-based reuter software ofRouter Plugins, which 


has an "extensible and modular software architecture" that "allows code modules called plugins 


to be dynamically loaded into the kernel." Reuter Plugins atp. 239, col. 2, ~3. In particular, a 
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POSITA would have understood that the ability to "dynamically upgrade router software in an 


incremental fashion" and achieve "a high performance, modular, extended integrated services 


router software architecture" by enabling "code modules, called plugins, to be dynamically 


added and contigured at run time" would improve the "modularity ... extensibility ... flexibility" 


and "performance," as disclosed in Router Plugins, of a router such as Marchand's mobile phone 


gateway 33. Router Plugins at Abstract; p. 229, bottom of col. 1 to top of col. ;4. A POSITA 


woul4 have understood that this would have been consistent with Marchand's goal of having a 


software system that is "designed for.simplicity" and "flexibility." Marehand at 2:27-30. 


56. In addition, a POSITA would have been motivated to implement Hoffman's 


cellular download ofplugins into the Marchand/Router combination's mobile gateway. For 


example, using Hoffman's cellular over-the-air programming ofplugins.:would have enabled a 


user to "access any equipment coupled to the Internet 21, virtually anywhere in the world" and 


download software from various sources.on the Internet, such as "from the carrier directly, f~om 


the manufacturer or from a third party." Hoffman at 9:11-17; 3:15-17. A POSITA would have 


understood that, as expiained above, although alternative techniques exist for loading software 


onto mobile handset, for example using "a floppy disk or CD with sdected modules and load the 


modules from a computer," Hoffm~n's technique of over-the-air cellular downloading of 


software would have been the preferred method because it is easier and more convenient, and 


provides the ability to download software from any source in the world by accessing the Internet. 


Hoffman at 13:43-45. 


57. In addition, a POSITA would have understood that implementing Hoffman's 


cellular download of plug-in modules would have enabled various features to be "added, 


upgraded, or replaced at any time by downloading new feature modules into the memory." 
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Hoffman at Abstract. Further, a POSITA would have understood that the over-the-air cellular 


downloading would have provided the advantage of faster aecess to these new or updated 


features, as opposed toobtaining the plug-ins on a floppy diskor CD. As such, a POSITA would 


have understood that Hoffman's over-the-air programming would have enabled a user of 


Marchand's mobile phone gateway 33 to dynamically and quickly a:dd or update features to the 


I 


gateway 33 and to "select features and ohtain feature modules from any appropriate source or 


server available on the Internet." Hoffman at 11:30-33. 


58. Furthermore, as expiained above, a POSIT A would have understood that, 


although not expresslydescribed, Marchand's gateway 33 would include a storage device to 


store the various software used to perform the functionality of the gateway 33, including the 


plugins that are disclosed in Router Plugins. Indeed, Hoffman provides examples of exactly such 


a storage device, namely program memory 53, as expiained above. Hoffman at 5:16-33. Iffor 


some reason Marchand's gateway 33 was not considered to indude a storage' device, it at least 


would have been obvious toa POSITA to include the storage device ofHoffman in the gateway 


33 ofMarchand to store Marchand's software. Therefore, a POSITA would have undetstood that 


the combination ofMarchand, Router Plugins, and Hoffman discloses that Marchand's mobile 


gateway 33 includes a storage device, such as the storage device disclosed in Hoffman. Id. 


59. Furthermore, as expiained above, a POSITA would have understood that, 


although not expressly described, Marchand's gateway 33 would include a processor that process 


the different communication signals it transmits and receives, such as the cellular signals from 


the cellular radio modem, and the short-range radio signals from the Bluetooth chipset, as weil as 


to execute the various software used to perform the other functionality of the gateway 33. 


Marehand at I :26-31; 7:19-23. Indeed, Hoffman provides examples of exactly such a processor, 
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namely microprocessor 51, as expiained above. Hoffman at 12:47-50. Iffor some reason 


Marchand's gateway 33 was not considered to include a processor, it at least would, it would 


have been obvious toa POSITA to include the procvssor offioffman in the gateway 33 of 


Marehand to execute Marchand's software. A POSITA would therefore have understoodthat the 


combination ofMarchand, Router Plugins, and Hoffman discloses that Marchand's mobile 


gateway 33 indudes a processor, such as Hoffman's "microprocessor 51" that "controls all 


operations ofthe handset," such as Marchand's mobile gateway 33. Hoffman at 12:47-50. 


E. Combination ofMarchand, Router Plugins, Hoffman, and 802.11b 


60. 802.11 b is an IEEE standard that deserihes an implementation of a commonly-


used local area wirele.ss communication protocol. Ex 1008 at page iii, ~2; p<~;ge 11, ~~l-3. The 


802.11 b standard dis~loses variaus details of implementing a 802.11 b wireless local area 


network. Ex 1008 atpage v, ~~2-4; page vi, last paragraph- page vii, ~3. 802.1 lb isgenerally 


designed for use in "local and metropolitan area networks." 802.11 b at page iii, ~2. 802.11 b 


discloses details of implementing a "High Rate extension of the PHY for the Direet Sequence 


Spread Spectrum (DSSS) system" that "builds on the data rate capabilities, as described in 


Clause 15 ofiEEE Std 802.11, 1999 Edition, to provide 5.5 Mbit/s and11Mbit/s paylaad data 


ratesin addition to the 1 Mbps and 2 Mbps rates." 802.11 b at page 11, ~~2-3. 


61. The 802.11b standard also specifies an independent basic service set (IBSS). 


Bluetoothat Figure 27, page 4, ~~1-5. A POSITA would have understood that the IBSS is an 


implementation of an "ad hoc" networking technology in which a local area network is 


composed of stations that are in direet communication with each other. 
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62. In view of 802.11 b, a POSITA would have modified the 


Marchand/Router/Hoffman combination to utilize the 802.11 b standard to provide higher-rate 


and longer-range local area wireless communication. A POSITA would have understood that, 


prior to the Critical Date of the '532 Patent, 802.11 b was well-known as a high-data-rate local-


area wireless networking protocol designed for the type of home or offi ee setting described in 


Marchand. 802.11b was one ofthe most widely used protocols in wireless local area networks 


prior to the Critical Date. A POSIT A would have implemented 802.11 b as the underlying ad hoc 


wireless network technology in Marchand, replacing the lower-rate and shorter-range Bluetooth 


wireless standard. 


63. A POSITA would have understood that, prior to the Critical Date, both Bluetooth 


and 802.11 b were available to implement loeal-area wireless communications, and further that 


each was capable of implementing an ad-hoc type of local wireless network In addition, a 


POSITA would have understood that, for certain situations, 802.11b technologies provide certain 


advantages over Bluetooth, and that the choice of one or the other would have simply depended 


on the design goals. For example, aPOSITA would have understood that, compared to 


Bluetooth, the 802.11 b standard would have generally provided higher data rates, enabling faster 


transmission oflarger arnount of data, and higher transmission power, enabling longer-range 


communication between devices in the ad hoc network. A POSITA therefore would have 


understood that either Bluetooth or 802.11 b could be used, but would also have recognized that 


802.11 b' s higher data rates and longer range would have been advantageous for the SIP or H.323 


based calls, which would have benefited from relatively higher data rates. Accordingly, a 


POSITA would have been motivated to substitute Bluetooth with 802.11b in Marehand and 
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would have considered doing so to be a relatively simple substitution of one protocol for the 


other. 


F. Combination ofMarchand, Router Plugins, Hoffman, and RFC 2663 


64. RFC 2663 describes an IP network address translator (NAT) that can be 


implemented on a router for a local network RFC 2663 at title; Abstract; page 4, ~6. In 


particular, RFC 2663 describes both "basic NAT," which translates between IP addresses in a 


private domain and an extemal domain, and an extension ofNAT called "Network Address Port 


Translatian (NAPT)," which additionally translates transport identifiers, such as "TCP and UDP 


port n:umbers." RFC 2663 at page 10, ~~4-6. The additional NAPT functionality "allows the 


transport identifiers. of a number of private hosts to be multiplexed into the transport identifiers 


of a single extemal address." RFC 2663 atpage 10, ~6. As an example, for packets that are 


outbound or inbound from a local network, "NAPT would translate the source [ destination] IP 


address" and the "source [ destination] transport identifier." RFC 2663 at page 10, ~7. 


65. A POSITA would have implemented the extended NAPT functionality described 


in RFC 2663 in the mobile gateway 33 of the Marchand/Router/Hoffman combination to provide 


the ability to multiplex multiple private hosts into the transport identifiers of a single extemal IP 


address. RFC 2663 at page 1 0, ~6. A POSITA would have been motivated to do so because a 


POSIT A would have understood that the NAPT functionality described in RFC 2663 would have 


improved the overall capacity of the local area network in the Marchand/Router/Hoffman 


combination by providing the ability to multiplex multiple private hosts into the transport 


identifiers of a single extemal IP address. 
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G. Combination ofMarchand, Router Plugins, Hoffman, and Larsson 


66. Larsson deserihes a Bluetooth pieonet, whieh is "a eollection of digital 


deviees ... eonneeted using Bluetooth teehnology in an ad-hoe fashion." Larssan at Abstraet, 


1:39-67. Larssan explains various fundamental eoneepts ofBluetooth piconets. Larssan at 1:39-


67. For example, Larsson deserihes that in a Bluetooth pieonet, "there exists one master 


Bluetooth unit and one or more slave Bluetooth units." Larssan at 1:5 5-58. Larsson deserihes 


that "a slave unit ean only eommtmieate direetly with a master unit',. and eannot communieate 


directly to other slave units. Larsson at 1 :60-61. As a eonsequence of this, "[i]f slave unit 202 


wishes to eommuriicate with slave unit 206," then "slave unit 202 would have to transmit the 


information it wished to eommunieate to master unit 201. Master unit 201 would th en transmit 


the information to slave unit 206." Larssan at 1:60-67 .' Therefore, Larssan teaches that, in a 


Bluetooth pieonet, a slave deviee ean only eommunieate with another slave device by fitst 


passing through the master device as an intermediary. Id. Aecording to Larsson, a master unit 


deviee in a Bluetooth piconet is therefore responsible for transmitting packets between slave 


d evi ees, as aresult of slave devices being unable to eommunieate directly with eaeh other. 


Larsson at 1:60-67. 


67. A POSITA would have understood that the fundamental teaehings ofBiuetooth 


pieonet teehnology described in Larssen would have been applicable to Marehand's Bluetooth 


pieonet-based ad-hoc network 30, in whieh Marchand's mobile gateway 33 "is the master unit" 


and devices on the local ad-hoc network, such as Marehand's laptop 31 and printer 32, act as 


"slaves to the mobile phone." Marehand at 3:26-27; Larssan at 1:60-67. As noted above, 


Marehand deserihes that loeal deviees on its Bluetooth ad-hoc pieonet 30 can eommunieate with 


each other using IP. Marehand at 4:10-13,6:18-19, 10:3-11. In view ofLarsson, to allow for 
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such communi~ation between slave devices, a POSITA would have implemented the Bluetooth 


ad-hoc piconet such that the slave devise routed their communications through the master device. 


As a result, when a slave unit seeks to communicate with another slave unit, such as Marchand's 


laptop 31 sendinga file to printer 32 in the piconet 30, then the laptop (acting as a slave unit) 


would transmit the IP packets destined for the printer (acting as another slave unit) to the 


gateway 33 (acting as a master unit), which would then transmit the IP packets to the printer (the . 


other slave unit). Larsson at 1 :60;.67; Marehand at 7:12-17; 10:3-11. 


68. Therefore, a POSITA would have understood that a combination of Larsson with 


the Marchand/Router/Hoffman combination (the "Marchand!Router/Hoffman/Larsson 


combination") would have resulted in an ad..:hoc Bluetooth piconet in which Marchand's mobile 


gateway 33 would be implemented with routing software that routes IP packets between loc.al 


devices in the piconet network. 


69~ ·· A J;>OSITA would have incorporated the teachings ofLarsson in the ad-hoc 


Bluetooth piconet of the Marchand!Router/Hoffman combination. A POSITA would have 


understood that Larsson's teaching ofBluetooth piconets would have applied to general 


Bluetooth piconets, and in particular to Marchand's Bluetooth piconet-based ad-hoc network 30. 


In particular, a POSITA would have understood that Larsson's teaching that a slave device can 


only communicate with another slave device by first passing through the master device would 


have been directly applicable to Marehand' s example of a laptop computer 31 sending a file to a 


printer 32 in the Bluetooth piconet-based ad-hoc network 30. Larsson at I :60-67; Marehand at 


1 :60-65; 10:1-7. Therefore, in order to provide for the communication between slave devices on 


the Bluetooth ad-hoc network 30 as described by Marchand, a POSIT A would implement the 
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technique described by Larsson because failing to do so would result in an inability of the slave 


devices in Marchand's Bluetooth ad-hoc network to communicate with one another. 


H. Combinati"on ofMarchand, Router Plugins, Hoffman, and Schweitzer 


70. Schweitzer relates to network management, and in particular to reconstructing 


sessions in a network environment to understand application usage. Schweitzer at 1:26-29,2:9-


35,3:48-4:31. Schweitzer's systemuses an "analyzer 104" that analyzes packets to assign the 


packets to "flows and then to sessions." Schweitzer at 5:11-13. The analyzer 104 includes an 


"application recognizer 110" that "identifies whether the content of the flow match es a known 


application," such as "http, ftp, RealAudio(TM), post office protocol version 3 (POP3), SMTP, 


NetMeeting(TM), Quicktime(TM), H.323 calls, telnet, and/or other applications." Schweitzer at 


5:65-67, 6:1-10. The analyzer 104 "can gather statistics about flows and sessions" and, 


accordingly, about the corresponding application usage. Schweitzer at 5:11-13, 7:2-48. 


71. By monitoring flows and sessions of different types of applications, Schweitzer' s 


system can provide various features and operations. Schweitzer at 2:10-35. For example, 


Schweitzer' s system can perform "qualitative and quantitative analysis of quality of service 


based on application specific parameters" so that "quality of service can be measured." 


Schweitzer at 2:15-17,23. As a result, Schweitzer's system can "provide policy based session 


management and monitoring" in which a pro vi der of network services can "meter and monitor 


usage and provide a committed quality of service." Schweitzer at 4:33-38. 


72. Furthermore, based on the monitored flows and sessions, Schweitzer's system 


can "generate service detail records for usage based on application type for use in billing." 


Schweitzer at 2: I 0-15. As an example, for "voice over IP calls, application events I ike adding 
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participants and removing participants can be detected and billed accordingly" or, if a latency 


guarantee is provided for voice over IP calls, "latency can be measured and the appropriate 


compensation can be given ifthe latency guarantee was not met." Schweitzer at 2:20-23, 4:18-


31. 


73. Schweitzer' s system may further implement a "policy 114" to "specify ... how 


much bandwidth certain users or groups get" and "how different application events are treated." 


Schweitzer at 4:36-38; 5:15-21. Using the policy 114, the system can determine whether the 


network usage of particular applications exceeds the policy, for example, whether applications 


using "RealAudio(TM) consume too much bandwidth relative to the priority set in the policy 


114." Schweitzer at 8:11-17. Ifthe usage of a particular application violates a policy, then "the 


router commands 506 could.block the routing ofRealAudio(TM),· or reduce its priority further to 


all ow higher priority sessions to proceed at the committed quality of service." Schweitzer at 


8: 11-17. Schweitzer' s system is therefore ab le to enforce a committed quality of service that is 


specified in the policy 114. Id. 


74. To control the different flows on a network and enforce policies, Schweitzer' s 


system implements one or more filters. Schweitzer at 9:17-22. The filters may be controlled by 


rules in a policy 114 to perform different filtering operations on different types oftraffic. Id. For 


example, a policy 114 may specify that a filter operate to "filter out local traffic" by "remov[ing] 


local traffic from further analysis" such as "packets not leaving the corporate Intranet." 


Schweitzer at 4:56-61. Filters may also be defined for particular applications, for example, "all 


voice over IP calls might be filtered out by one filter but be the only thing passed through by 


another." Schweitzer at 4:61-65. 
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75. A POSITA would have implemented the application-level network monitoring 


and policy enforcement described in Schweitzer into the into the mobile gateway 33 of the 


Marchand/Router/Hoffman combination. Schweitzer at 4:34-39; 8:11-17. To achieve this, a 


POSITA would have implemented Schweitzer's analyzer 104 with application recognizer 110 in 


the "statistics gathering plugin," described by Router Plugins, of the Marchand/Router/Hoffman 


combination Schweitzer at 6:1-10. The application recognizer 110 would, as described by 


Schweitzer, utilize application tests 206 in order to "identify a particular application protocol 


from the data content ofpackets." Schweitzer at 6:1-10. As such, the gateway 33 would have 


implemented a modified "statistics gathering plugin" that would have gathered statistics 


regarding network usage of individual applications running on devices in the local area network. 


Because the monitored applications are implemented on devices in the local network, the 


modified statistics gathering plugin necessarily collects usage information of a devices in the 


local network. 


76. In addition, to enforce the policies and provide a committed quality of service 


based on the gathered statistics, a POSITA would have implemented Schweitzer' s policy 114 


and filtering operations, such as filter 102, as part ofthe "packet scheduling plugin" described by 


Router Plugins ofthe.Marchand/Router/Hoffman combination. Router Plugins atp. 232, col. 1, 


~1; Router Plugins atp. 230, co!. 2, ~4; p. 235, co!. 2, ~2. As described in Router Plugins, the 


packet scheduling plugin implements a filter, or gate, that matches particular packets and 


provides those packets to the packet scheduling plugin. Router Plugins atp. 230, col. 2, ~4; p. 


235, col. 2, ~2. In view of Schweitzer, a POSITA would have modified the filter in the packet 


scheduling plugin to implement application-level filtering, such as limiting or allowing traffic for 


a particular application, such as voice-over-IP. Schweitzer at 4:61-65. As such, the modified 
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"packet scheduling plugin" would have been able to enforce different application-level policies 


and rules based on statistics gathered from devices on the local network by the modified 


"statistics gathering plugin." 


77. A POSITA would have been motivated to implement the application-level 


statistics gathering and policy enforcement described in Schweitzer in the gateway 33 of the 


combination ofMarchand, Router Plugins, and Hoffman. In particular, a POSITA would have 


understood that the "statistics gathering plugin" and the "packet scheduling plugin" in the 


Marchand/Router/Hoffman combination, as described by Router Plugins, would have been 


improved by the ability to collect application-level statistics using Schweitzer' s application 


recognizer 110 and application tests 206, and the ability to filter traffic based on particular 


applications, as implemented by Schweitzer's filter 102. A POSITA would have recognized that 


this would enable the gateway 33 in the Snelling/Router combination to "pro vi de a committed 


quality of service" to different applications running on devices in the local area network, as weil 


as provided the ability to "generate service detail records for usage based on application usage 


for use in billing." Schweitzer at 1:32-33,2:12-14,63-67. 


IV. Legal Principles 


A. Anticipation 


78. I have been informed that a patent claim is invalid as anticipated under 35 U.S.C. 


§ 102 if each and every element of a e laim, as properly construed, is fo und either explicitly or 


inherently in a single prior art reference. Under the principles ofinherency, ifthe prior art 


necessarily functions in accordance with, or indudes the elaimed limitations, it anticipates. 
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B. Obviousness 


79. I have been informed that a patent claim is invalid as "obvious" under 35 U.S.C. 


§ 103 in light of one or more prior art references if it would have been obvious to a POSITA, 


taking into account (1) the scope and content of the prior art, (2) the differences between the 


prior art and the claims, (3) the level of ordinary skill in the art, and ( 4) any so called "secondary 


considerations" of non-obviousness, which in elude: (i) "long felt need" for the elaimed 


invention, (ii) commercial success attributable to the elaimed invention, (iii) unexpected results 


of the elaimed invention, and (iv) "copying" of the elaimed invention by others. For purposes of 


my analysis above, I have applied the Critical Date, as the date of invention in my obviöusness 


analysis, although in many cases the same analysis would hold true even at an earlier time than 


the Critical Date. 


80. I have been informed that a claim can be obviöus in light of a single prior art 


reference or multiple prior art references. To be obvious in light of a single prior art reference or 


multiple prior art references, there must be areasen to modi:fy the single prior art reference, or 


combine two or more references, in order to achieve the elaimed invention. This reasen may 


come from a teaching, suggestion, or motivation to combine, or may come from the reference or 


references themselves, the knowledge or "common sense" of a POSIT A, or from the nature of 


the problem to be solved, and may be explicit or implicit from the prior art as a whole. I have 


been informed that the combination of familiar elements according to known methods is likely to 


be obvious when it does no more than yield predictable results. I also understand it is improper 


to re ly on hindsight in making the obviousness determination. KSR Int 'l Co. v. Telejl.ex Inc., 550 


U.S. 398, 421 (2007). 
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V. Additional Remarks 


81. I currently hold the opinions expressed in this declaration. But my analysis may 


continue, and I may acquire additional information and/or attain supplemental insights that may 


result in added observations. 


82. I hereby d eelare that all statements made of my own knowledge are true and that 


all statements made on information and heli ef are believed to be true. I further declare that these 


statements were made with the knowledge that willful false statements and the like so made are 


punishable by fine or imprisonment, or both, un der Section 1 OO 1 of the Title 18 of the United 


States Code. 


Dated: 6119115 
~/~ 


By: .. ~· 


Dr. Sayfe Kiaei 
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SYSTEM, DEVICE AND COMJ•UT,ER 
READABLE MEDIUM FOR PROVIDING 


l'i"'E1WORKING SERVICES ON A MOBlLJ!: 
DEVICE 


FlELD OF THE lNVENTlON 


This invention relates generally to networks. 


BACKGROUND OF THE INVENTION 


Managing and monitoring .networks, such as wide area 
networks ("WANs") and Jocal area networks ("LANs"), isa 
very important function. 


10 


2 
According to an embodiment of thepresent invention, the 


packet is an Internet Protocol (".IP") pac.ket. 
According to an embodlment of the present invention, the 


wide ärea netWorkmcludes a plurality of public lP addresses 
and the wireless local area network inclt1des a plurality öf 
priväte n> addresses. The töi.iter Söftware cömpoilent trans
lates the first IP address in the plurality of public lP 
addresses to a second IP address· in the plurality of private 
lP addresses. 


According to another erubodiment of the present inven
tion, the device includes a Bluerooth™ processoi' anda 2.4 
GHZ transceiver. · 


According to stiil another embodlment of the present 
invcntion, the wide area network is the Internet, cellular 


15 network, corporate network andfor privatc IP network An operator of a network needs to morutor network 
configuration and operation in order to maximize usage and 
accessibility of network services. An operator can use such 
information iri reconfigunrrg a rietwotk ot addli1g network 
service. A network operator al so desires flexibiHty in easily 
addlng network services without requlring user ÜJ.tervention. 20 


Often, a user does not have the teehilleal ability or desire to 
reconfigurc or add network scrvices. 


According to another cmbodiment of the present inven
tion, the wireless local area network is a Bluetooth™ 
wireless local ar?a network andfor an 802.11 wireless local 
area nctwork. 


Accordlng to another embodimcnt of the present inven
tion, the reuter so;ftware componcnt indudes a network 
address translator ("NAT") softwarc cömpölient for tran:s
lating between a fust wide area uetwo.rk address and aJirst 
Jocal area network address. · 


A user of a network is generally interested in particular 
applications that provide specific results, such as an appli
cation for retrieving an address from a database. TypicaJJy, 25 


a user of a network is not interested in network configuration 
and addlng network services as long as the user' s applica
tions are providing results in a timely manner. 


According to another erubodlment of the present inven
tion, the reuter software eeroponent includes a network . 
address port translation ("NAPT") software componcnt for 
translating between a first wide area network addrcss and a 
first local area IietWoik addtess. A wireless communication device, such as a celhllar 


telephone, is typically a node of a WAN or communication 30 


netwo!X managed by a tclecommurucation operator. As 
descn'bcd abovc, the user of a cellular tclephone is typically 
not intcrestcd in a particular network configuration as long 


According to an embodlment of the present invention, the 
router softwarc eomponent includes. a Jocal routing software 
eeroponent for routing the IPpacket hetween ä fi'rst wireless 
device in the wireless local area network and a second 
wireless device in the wirel~s local area network as particular applications are providing the dcsired rcsults. 


How ever, the cellular telcphone may also. bc a. part of a LAN 35 


or network for communicating with other user devices, such 
Aecording to an cmbodlment of'the present invention, the 


router software component includes an interface ibr adding 
a :first network servicc so:ftware companent for providing a 
network servicc to the wireless !ocal are!! network. · 


as a Japtop or Personal Digit-al Assistant ("PDA"). For 
example, BluetoothTM technology (www.Bluetooth.com) 
provides wirclcss commurucations between dcvices. 1bese 
other Ll\N devices may havc applications that aecess the 
WAN; yet, a telecommtmication operator ha s no visibility as 
to statistit:s on usage pro.filcs of particular L-\N devices 
andfor applications. The cellular telephone acts as a wall to 
prevent the telt!communication operator from monitoring or 
managing LAN devices andfor applications. Moreover, the 
telecommuillcation operator cannot easily add network ser
vices to the Ll\N without user intervention. 


1berefore, it is desirable to provide a system, device and 
computer readabi e medium that allows a network opcrator to 
manage and monitor usage profiles of devices and applica
tions on aLAN. It is further desirablc to provide a system 
that allows a network operator to easily recon.figure or add 
network services to a LAN without user intervention. LAN 
devices then may be ab le to share infonnation and services. 
ln particular. it is d(:sirable to provide a system that monitors 
usagc profilcs of deviccs andfor applicalions eommurucating 
with a cellular telephone. 


SUMMARY OF THE lNVENTION 


A hand-held device for providing communication 
between a wide area network and a wireless local area 
network is providcd according to an cmbodiment of the 
present invention. The device comprises a storage device 
coupled to a processor. The storage device storcs a router 
software component tor transferring a paekel between the 
wide area network and the wirclcss local area network 


According to stiil another cmbodiment of tbc present. 
40 invention, the first network service softwar!l ~mponent is 


loaded into the storage device from a managing pi:ocessing 
device in the wide area network. · 


According to anothcr erubodiment of the present inven
tion, the fm;t network service software component is Joaded 


45 into the. storagc device during manufacturing of the hand
held dcvice. 


According to anothcr embodiJ.Iient of the present inven
tion, the first network service söftware coillponent is a 
pairing management so:ftware component ior detenillrung 


50 whether a first wireless device is coupled to the wirclcss 
Jocal area network 


According to another embodiment of the present inven
tion, the first network service software component is a 
virtual private network software con1pcinent for establishing 


55 a secm·e iink. 
According to <mother embodiment of the present inven


tion, the f.trst netWork service so:ftware companent is a 
firewaU software component. 


According to an embodiment of the present invcntion, the 
60 first network service software component is a statistics 


softwarc component tor collecting usagc information of the 
wireless local area network 


According to an embodiment of the present invention, the 
statistics so:ftware component collects usage information of 


65 a wircless devicc in the wireless Jocal area network. 


9 


According to an embodin1eilt öfthe present invention, the 
statistics so:fhvarc component collects usage information 
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from an application software companent in <J wireless device 
in the \vireless local area network 


According to w embodin1ent of the present invention, the 
first network service software component includes a link 
optimization software companent for converting the IP 
packet from a first wireless device in the wireless local area 
network to an optimized cellular protoeal packet transferred 
to a processing device in the wide area network. 


According to an embodiment of the present invention, the 
first iletwork service software component indudes a reverse 10 


firewall software component for dropping a paekel from a 
first wireless device in the wireless local area network 


According to an embodin!ent of the present invention, the 
first network service software companent indudes a reverse 
firewall software component for dropping a packet from a 15 


first application software companent on a first wircless 
device in the wireless Jocal area n~twork. 


According to an embodiment of~ present invention, tb.e, 
first network service software componentincludes a :6ash41g 
software component for prpviding a fiashing image to a :first 20 


wireless device, in the wireless local area network, for 
updating a frrst wireless device capabiiity. 


A<-'Cording to an embodiment of the present invention, the 
first nctwork's service softwarc component indudes a fiash
ing software component for providing a flash image to a 25 


wireless device, in the wireless Jocal area network, for 
adding a first wireless device capability. 


According to an embodiment of the present invention, the 
first network service software companent is a message 
software component for providi ng a Jl1,~S.<fge, between, a, ,first JO 
wireless device and the second wireless dev.ice in the 
wireless local area network. 


According to an embodin!ent of the present invention, the 
first network service software component is a service level 
enforcement software compopent for limiting and arnount of 35 


packets transferred from a first wireless devke in the wire
less local area network to the wide area network during a 
period of time. 


According Jo an embodiment of the present invention, the 
first network service software component is a Bluetooth™ 40 


LAN aecess profile softwarc component. 
According to an embodiment of the present invention, the 


first network service software comportent is a diai-up soft
ware componenl. 


According to an embodiment of the present inven~ion, the 45 
first network service software component isa virtual diaJ-up 
software component for prov:iding packct switching in 
response to a circuit switching sigriili. 


According to an embodiment of the present invention, a 
system for providing communication between a wide area 50 


network and a wireless local area network is providcd. The 
system comprises a hand-held wireless device having a 
ccllular transceiver for communicating with the wide area 
network, The hand-held device hlls a storage device for 
storing a roming software companent fi>r transferring a 55 


plurality of packets betvl'een the wide area network and the 
wireless local area network, wherein the hwd-held wirelcss 
device has a wide area network address. A first wireless 
device has a 2.4 GHZ transceiver for transferring a first 
paekel in ihe plurality of packets to the hund-hcld wiruless 60 


device, wherein the first wireless devicc has a [IrSt local area 
network address. 


According to an embodiment of the present invention, the 
first wireless device is selected from a group consisting of a 
desktop computer, a laptop computer, a personal digital 65 


assistant, a headset, a pager, a printer, a watch, a digital 
camera and an equivalcnt. 


4 
According to an embodiment of thepresent inye11tion, the 


hund-held wireless device is a cellular telephoJie üsing a 
Global System for Mobile Communications ("GSM') pro
tocol, Code Division Multiple Aecess ("CDMA") protocol, 
Univeesai Mobile Telecoimnurücations Systems ("UMTS") 
proto<--ol or Time Division Multiple Aecess ("TDMA") pro
tocol. 


According to still m10ther embodiment of the present 
invention, the system comprises a st.-cond wireless device 
having a 2.4 GIIZ trm1sceiver for transfening a second 
packet in the plurulity of packets to the hand-held wireless 
device, wherein tht! second wheless device has a .s.econd 
local area network address. 


According to another embodiment of the present inven
tion, an artide of manufacture, including a computer read
able medium, is providett The computer readable medium 
compris.es a. roüting so:ftWare coniponent of ttanslating 
betweeil a ,\iide area network address and a local area 
netWork address. An intelfaec software coD)ponent ~l19wsa 
network servicc softwarc cöinponent tö. be added. A.short• 
range raQ:io so:ftware c.omponent providcs a short-r.mge 
radio signal in a wireless local area network. A cellular 
softwarc companent provüles a communication signal in a 
cellular network 


According to stiil anoti)er enib.o!litrle,nj of the, PJ:eSt.lllt 
invention, a managing processing device in a first wide area 
network is coupled to a hand-held device having a routing 
software companent for transferring a plurality-of packets 
betwee:n the Jirst wide area network and the !~al area 
network A devke is. coupled to the hand-held dev:ice <llld. is 
in the local area network The ,device transfers a first packet 
in the plurality of packets lo the hand-hel~ deviet1. 


According to another embodiment of the present inven
tion, a device has an application, and the managing process
ing device has a manager software component, Jor accessing 
the applieation. The app.lication may be a ring tone appli
cation or a phone book application. 


According to another embodiment of the present inven
tion, a. microrouter software companent stored on a first 
device runs an application on a second device in a local area 
network 


According toanother erribodiinenl of the present mven
tion, the hand-held device indudes a bridge software com
panent for transferring a plurality of packets having an IP 
dcstination address from the wide area network to the local 
area network 


Other aspects and advm1tages of the present invention can 
be. seen upon review of the figures, the detai)ed description, 
and the claims that fcillow. · · 


BRIEF DESCRJPTION OF THE FlGURES 


FlG. 1 illustrates a system according to an embodiment of 
the present invention. 


FIG. 2 illustrates thin temlinals and a wireless deviee 
according to w embodiment of the present invention. 


FIGS. 3a-b are hardware block diagrams of a wireless 
device and wireless hand-held dcvicc according to an 
embodiment of the present invcntion. 


FIGS. 4 and 5 are softwareblock diagrams for a wireless 
device according to au embodiment of the present invention. 


FlG. 6 isa software block diagram of manager software 
in munager server 102 illustrated in FIG. 1 according to an 
embodiment of the present invention. 
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DETAILED DESCRIPTION 
6 


of the present invention, other packet types l!l'e tr.msf(!rred 
between the components illustrated in FKr. 1. 


I. System Overview In an embodiment of the preset1t inventioü, a network 
]be following description and claims relate to a system, described herein is an IP public or private nctwork, such as 


device and computer readable medium that monitors and 5 a corporate seenred network using aVirtual Private Network 
reconfigures aLAN by an operator. In an embodiroent of the ("VPN"). · 
present invention, a telecommunications operator .in a WAN In an altemate embodimcht of the present invcntion, 
monitors and manages devices andfor applications in aLAN device 106 is coupled to a landline network by an Ethemet, 
communicating with a wireless dcvice, such as a cellular Digital Subscriber Line ("DSL''), or cable modem coimec-
tclephonc. In an embodiment of the present invention, a 10 tion, singly or in combination. 
telecommunication operator, by way oJa manager server, In an embodiment ofthe present invention, dcvice 106 is 
adds L>\N network services to a microrouter in a cellular coupled to a desktop computer coupled to WAN 105 by a 
telephone without user intervention. landline coooection. In an embodiment of the present inven-


In an embodiment of the present invention, a LAN is a tion, dcvice 106 is coupled to the desktop computer by 
. network of processing devices, such as a personal computer 15 short-range radio signals. 
or printer, that span a relatively small physical area. In an In an embodimcnt of the present invention,.device 106 is 
embodiment of the present invention, each processing a cellular handset or telephone. Tn an alternatc cmbqdimeut 
device in aLAN has its own pmcessing nnit that executes a of the present invention, device 106 is a cellular enabled 
software component stored on .the pro.cessing device PDA, "'ireles.s modem andlor wireless laptop computer. 
memory, but al so may aecess data and devices on the LAN. 20 In an embodiment of the presen'tinventioii., W.A.N 105 is 
In an embodiment of the present invention, an Ethemet coupled to a wireless carrier intemal network or carricr 
couples processing devices in a LAN. In an altemate backbone 104. In an embodiment of the present invention, 
embodiment, electromagnetic signals and wires couple pro- manager server 102 is coupled to carrier backhone 104. In 
cessing devices in a LAN, sing,ly or in combination. an altemate embodiment of the present invention, carrier 


In an embodiment of the present invention, a WAN 25 backbone 104 is <.."'upled to Internet 103. Server 101 is 
indudes multiple LANs conneered over a ielative.ty laige coupled to Internet 103. Iil an embodiment of the present 
distance. Telephone lines and electromagnetic signals, sin- invention, servers 101 and 102 provide inforrnation, such as 
gly or in combination, couple the LANs in a WAN. web pages or application software components, to tenninals 


FIG. 1 illustratcs system 100 according to an embodiment 107 by way of device 106. In an embodiment o:fthe present 
of the present invention. System 100 inclndcs terrnimils 107 JO invt.'lition, manager s.~er 102 provides a microrouter 404 
coupled to \\ireless device 106. Tn an embodimetit of the andfor network service plug-ins 406a-k to device 106, as 
present invention, device 106 and one or more terminals 107 described below. Further, manager serv ei: IÖ:i; inonitors 
communicate to formaLAN 116. In an embodiment of the applications and tenninals id. aLAN 116. lü ah ehibüdimeilt 
present invention, terminals 107 are coupled to device 106 of the present invention, terminals 107 share services and 
by short-mnge r.:!dio signals 110 to form LAN 116. Iil an 35 communicate. by way of devicc 106. 
embodin1ent of the present invention. some or all oftermi- II. Hand-held Device/Terminal Hardware 
nais 107 may have wircd connections. In an embodiment of FIG. 2 illustrates embodiments of tetroinals 107 and 
the present invention, terminals 107 area desktop computer, device 1 06.In an embodilnent of the present invention, there 
a laptop computer, a personal digital assistant, a headset, a are two types of tenninals: 1) smart terminals and 2) thin 
pager, a printer, a watch, a thin terminal, a digital camera or 40 temlinals. Smart terminals have a relativ~ly powerful pro-
an cquivalcnt. In an cmbodiment of the present invention, cessing nnit, opemting system and applicaiions. Their main 
terminals 107 indude a Bluetooth™ 2.4 GHz transceiver/ needs fromaLAN are aecesstoa WANthrough TCPIIP and 
receiver. Likewise, devi<..-e 106 includes a BluetootJirM 2.4 other network services such as storage and executlon. For 
GHZ tr.msceiver/receiver. J n an altemate embodiment of the example, a computer notebook and PDA are smart terminals. 
present invenlion, a HluemotlirM 5.7 GHZ transceiver/re- 45 
ceiver is used. Device 106 and terminals 107 hardwaro is 
illustrated in FIGS. 3a-b. 


In altema te embodiments of the present invention, other 
local wireless technologies, such as 802.11 or HomeRF 
signals, are used to communicate between dcvice 106 and 50 
terminals 107. 


In an embodiment of the present invention, WAN 105 is 
coupled to device 106. In an embodiment of the present 
invention, WAN 105 indudes a cellular network transmit
ring and receiving ccllular signals lJl. In an embodiment of 55 


the present invention, ccllular signals 111 are transmitted 
using a protocol. such as a GlobHl System for Mobile 
commnnications ("GSM") protocol. Jn altemate embodi
ments, a Code Division Multiple Aecess ("CDM.>\"), 
CDlvlA 2000 or Time Division Multiple Aecess ("TDM.>\"), 60 


or General Packet Radio Service ("GPRS") protoool is uscd. 
Iil an embodiment of the present invention, WAN 105, 


carrier backbonc 104, and managcr servcr 102 is, singly or 
in combination, a telecommunication network that is man
aged and monitared by operator 115. In an embodiment of 65 


the present invention, lP packets are. transferred between the 
componcnts illustrated in I'IG. 1. ]n altemale embodiments 


Thin terminals have a relatively low power processing müt 
and operatiil.g system. They are il:lliinly used as peripherals 
to an application servcr in aLAN 116 and their maiu task is 
user interaction, rendering output forauserand providing an 
application server with a user' s input. For example, a watch 
or a messaging tenninal are thin tenninals. 


FIG. 2 illustrates thin terminals. Voice temünal 204 
indudes a display 204b and a retractable keypad 204a. 
Messaging Terminal 203 is illustrated in a closcd position 
with a hinge 203a used to open and close tem1inal 203. 
Tem1inal 203 al so indudes a lniniature QVlERTY kcyboard 
and display when opened. Device 201 includes clip 202 for 
a belt. 


In an embodiment, device 201 is also illustrated in FTG. 
2. 


F1G. 3a illustmtes a hardware block diagram of device 
106 in an embodiment of the present invention. Device 106 
indudes both internal and removable memory. In particular, 
devicc 106 indudes intemal FLASH (or Electrically Eras
able Programmable Read-Only Memory ("EEPROM") and 
static Random Aecess Memory ("SRAM")) 302 and 303, 
respectively. Removable FLASH memory 304 is also uscd 
in an embodiment of the present invention. Memories 302, 
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303, and 304 are coupled to bus 305. In an embodiment of 
the present invention, bus 305 is an addi-ess and data bus. 
Application processor 301 is Iikewise coupled to bus 305.ln 
an embocliment of the present invention, processor 301 is a 
32-bit processor. 


BluetootbTM processor 307 is also coupled to bus 305. 
Bluetoo!h™ RF circuit 309 is coupled to BluetoothTM pro
cessor 307 and antenna 313. Processor 307, RF circuit 309 
and antenna .31.3 transccive and receive short-range radio 
signals to and from terminals 107, illustrated in FIG. 1, or 
device 350 illustrated in FIG. 3b. 


C.ellular, such as GSM, signals are transmitted and 
received using digital circuit 306, analog circuit 308, tra.us
ceiver 310, rcceivcr 311 and antenna 312. Digital circuit 306 
is coupled to bus 305. Tn altemate embodiments, device 106 
indudes a display, a speake.r, a m.icrophone, a keypad and a 
touchscreen,' singly or in combination. 


FIG. 3b illustrates device 350 that is a hand-held device 
in an embodiment of the present :invention. Device 350, in 
an embodiment of the present invention, is one of the 
terminals 107 illustrated in FIG. 1. Similar to device 106, 
device 350 indudes SRAM and FLASH roemory 351 and 
352, respectiveiy. Memories 351 and 352 are coupled to bus 
357. In an embodiment of the present invention, bus 357 is 


8 
In an embodiment of the p~sent invention, oper.tting 


system 403 is used to comrtuinicate with telecommunica
tions softwarc 502 and 503. In an embodlment ofthepresent 
invention, operating system 403 is a Linux operating system, 
EPOC operating system availableJroro Symbian softwnre of 
London, · Unjted Kingdoro or a PocketPC or a Stinger 
operating system available from M:icrosoft® Corpo:tatioh of 
Redmond, Wash. or Nucleus operating systei:n, avai!able 
from Acceleratcd Technology, Inc. of Mobile, Ala. Operat-


10 ing system 403 manages hardware and enables execution 
space for devlce software components. 


Media abstraction layer 504 all()ws operatjpg systerp. 403 
to com.municate with basebands 503, 502 and 501, respec
tively. Media abstraction Jayer 504 and other abstraction 


15 layers, described herein, translate a particular comrolu:cica
tion protoc..-ol, such as GPRS, into a standard command set 
used by a device and/or terminal. The pmpose of an abstrac
tionlayer is to isolate the physical ~iacks Jrom the rest of the 
device software coroponenis. This enahles future usage of 


20 diiferent physical stacks without changing any of the uppet 
layer soilware and allows the device software to work with 
any communication protoool. 


Furthermorc, Graphics User lnterface ("GUI") 407 i\-
provided to allow a uscrfriendly :intertace. -


an address and data bus. Keypad 353 is also coupled to bns 25 


357. Short-Jange radio signals are tti:insmltted.ani:l .t'eceived 
us:ing BluetoothTM processor 354 andB1uetoot'l:i1'MRF clrcuit 
355. Antenna 356 is coupled to Bluetooth™ RF circuit 355. 


Microrouter 40jJ and network servicc plug-:in 406 .cnables 
an IP based network or enil<lnced IP based netwl.)ik, respe~;:t• 
fblly. . 


A. Microl.'Quter · 
In an embodimeut of the present iuventiori, autenna 356 
transmits and rt.'Ceives short-range radio signals from device 
300. In alternate erobodiments, device 350 iucludes a dis
play, a speaker, a microphone, a keypad and a touchscreen, 
singly or in combination. 


Jil. Software 
FIG. 4 iilustmies a sollware architecture 500 for dcvicc 


106 illustrated in FIG. 3a according to an embodiment of the 
pre~nt invention. SOfhvare :;oo is stored in FLASH 
memory 302. ln an embodiroent of the present invention, 
software compol}ents referenced in FIGS. 4-6 represent a 
software program, a software object, a so:ft:ware function, a 
so:ft:warc subroutinc, a software rocthod, a software instance, 
and a code fragment, singly or in combination. In an 
altemate embodiment, functions performed by so:ftware 
coroponents illustrated in FIGS. 4····6 are carried out com
pletely or partially by hardware. 


In an embodiment of the present invention, software 500, 


Microroutcr 404 enables .an IP bas.cd network between 
JO dcvice 106 anõtef~Is 107. In an embodiment of the 


present invention, each terminal can Ieverage the existing IP 
pro~ocol, exchange infbrmation with other term:i.nals and 
gain aecess to a WAN through .mic.rorouter 404. Extended 
network services, such as network serv~ce plug.-ins 406 may r 


JS be added to roicrorouter 404. In. an embodimeiii;"*roäiihger 
server 102, installs microrouter 404 and network service 
plug-ins 406 on device 106. 


FIG. 5 illustrates software compom~.ots of microrouter 
404. In an embodiment of the present invention, routing 


40 companent 550, Bluetooth™ LAN Aecess Profile compo
nent 551, Point-to-Point .ProtocoJ ("PPP") component 552 
and Network Address Translator ("Nt\r') component 553 
are included in microurouter 404. In an altemate embocli
ment, other components, such as packet tllters 562, Blue-


45 toothTM filters 560, scheduling 563 and IP elient 561 are 
included in microrouter 404. In still. another embodiment, 
microrouter 404 includes hooks 590 for addillg network 
services plug-ins 406. 


or components of so:ft:ware 500, is stored in an article of 
roanufaclure, such as a computer readable roedimn. For 
example, so:ftw&e 500 is stored in a magnetic hard clisk, an 
optical disk, a lloppy disk, CD-ROM (Compact Disk Read- 50 


Only Mcmory), RAM (Random Aecess Memory), ROM 
(Read-Only Memory), or other readable or writeable data 
storage technologies, singly or in corobination. In yet 
another embodiment, software 500, or components thereof, 


1. Microrouter Services 
In an embodiment, microrouier 404 services include 


sofhvare components for an IP LAN that has aecess to a 
WAN. In an embodiment, the software components included 
in a n:cicrorouter 404 a.re described below. 


a. Bluetooth™ Aecess Profile ("BAP'') is tlownloadcd from manager server 102 iJJustrated in FIG. 55 


1. BAP software component 551 enables BluctoomrM ter" 
minals to gain aecesstoa L<\N 116 anda WAN by üsing an 
IP protocol. 


Software 500 includes telecom.muuication software or 
physicallayer protoeal stacks, in particular cellular commu


-t> nications software 503 and short-range radio cotmnunica
~ tions softw&e 50!:'1iiän embodiment, communication soft


ware 503 is a GPRS baseband so:ftware component used 
with pr.rcessor 306 to transmit and receive ccllular signals. 
ln an cmbodin1ent, comrounicaiiim software 502 is a B!ue
tooth™ baseband softvvare eeroponent used with processor 
307 to transmit and receive short-range radio signals. Other 
telecommunication software may be used as illustrated by 
othcr bascbands 501~ 


In an cmbodimcnt of the present invention, BAP 551 
60 indudes implementation oftwo BluetootnrM usage profiles 


such as: 1) Bluetooth1\'~-~ LAN Aecess Profile software and 2) 
BluetoorhTM DiaJ-Up Profile so:ftware. 


BluetoothTM LAN Aecess Profile sofhva.re component 
allows a LAN Aecess elient in a terminal to ohtain an lP 


65 address and use the IP address in order to gain connectivity 
to olher LAN term:inals or to a WAN, bellaving as if they 
were on a LAN. 
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Bluetooth™ Dial-Up Profile software component enables 
10 


2. Hooks to Extended Network Service Plug-Ins 
In an embodiment of the present invention, microrouter 


404 includcs hooks 590 allowing for the extension of 
microrouter 404 networking services, such as plug-ins 406. 
In an embodiment of the present invcntion, hooks 590 are 
application program inteefaees ("API") for plug-ins 406. 


In an embodiment of the present invention, Micromuter 
404 is programmed to have only basic network abilities and 
a very low footprint, or in other words require very little 
memory, for example 100 K bytes, in order to be stored in 
a device 106, such as a cellular telephone. However, in some 
iustanees more network services will be needed. Further, 
operators may want the ability to add and sell network 
services afterthe device 106 is sold and in opt--ration without 
user intervention. A user may be !ess likely io purchase a 
network service if the user has to retum device 106 to the 
manutacture or inconvenient ~'itc. 


a tenninal to dial-up to aay termination number and get IP 
services from that tennination. In addition, a BluetoothTM 
Diai-Up Profile ("DUP") software companent emulates ter
mination in device 106. In an embodiment, microrouter 404 
has either a BluetoothTM LA.N Aecess Profile software 
component or a Bluetooth™ Dial-Up Profile software com
ponent. In aa alternate embodiment, microrouter 404 
includt-'S both Protile solhvare components. Iil a Bluetooth™ 
Dial-Up Profile software companent mode, a terminal dials 10 


a predeiined number, for example 999, :for which 
microrouter 404 will not actually dia! the number over a 
cellular network, but emulates as if the number was dialed 
and a modem answered the call. Mierorouter 404 will 
provide the terminal with an IP address and aecess to WAN 15 


105. From the terminal's point ofview it is as ifthe tenninal 
dialed a number 999 to a modem and received an IP service 
fmm that modem, but in reality the terminal used DUP to 
ohtain packet switching aecess to WA.N 105 and the call was 
actually terminated at microrouter 404. 


b. Routing 
Routing software component 550 is responsible for trdllS


femng IP packets either in aLAN or toward a WAN. In a 
LAN 116, Routing 550 handies broadcasting IP packets and 
transteering IP packets between terrninals. Routing 550 is 25 


also re~>ponsible for LAN IP Broadcast: eriiulation. 


For these and.other.reasons, the microrouter 404.includes 
hooks 590 that enable plug-ins 406 to be implemented in aa 


20 embodiment of the present invention. This plug-in capability 
does not deiine a full execution environment but defines a 
small framework for implementing code, which caa plug-in 
and extend microroutcr 404 netwörk services. Iil.an embudi-


Routing component 550 is responsible for IP packet 
queuing/dropping. A lP packet dropping software compo
nent is used for reducing congestion caused by having more 
than one terminal connected simultaacously. In an embodi- 30 


ment of the present invention, routing 550 includes a queu
ing software component, Quality of Service so.ftware com
panent or equivalent tor queuing IP packets. Likewise, 
routing companent 550 includes a dropping software com
panent that is configured by maaager seJ:Yer 102> a nser or 35 


any other remote entity. In an embodiment of .the present 
invention, manager server 102 detines and loads an IP packet 
queuing/dropping software component. An operator 115 will 
be able to deiine a particular queuingldropping so:ftware 
companent that is suitable for a particular LAN 116 or user. 40 


A user will have a better LAN 116, and thus a bettet user 
experience, without having to configure or monitor a LAN 
116. 


In an altemale embodiment of the present invention, 
routing software companent 550 is a bridge software com- 45 


ponent for transferring an IP address. 
e. ppp 


ment of the present invention, hooks 590 is not a user 
applicationframework, plug-in codc abilities are limit<,>d and 
serves olily as an extension to network services. 


Plug-ins 406 are fi.Jlly activated by microrouter 404, 
which has full control over them in an embodiment of the 
present invention. In some ~llSC. plug-jns ~ !ike a 
Dynamic Link Libmry ("DLL") that have a predeterniined 
set of functions tha~ a microrõuter caa call in order tor them 
to realize the needed :functionality. 


Below deserihes software components included in hooks 
590 for implementing plug-ins 406 according to an embodi
ment. of the present inverttion. In ~tn altemate embodiment, 
other software components .are. Jncluded' or replace illus-
trated software components in hooks 5.9(). For .example, 
software components implementing functionality used by all 
plug-ins 406, such as hooks for centralized configuration 
and baekend eonnectivity, are included in l10oks 590 in aa 
embo<funent of-the ·prescnt invention. Thes!l included soft-
ware components in hooks ·590 will save resources and 
allow ior e:fficien! operation. 


a. Packct Filtcrs 
Packet filters software component 562 allows plug-ins 


406 to pracess IP packets going either intemally in a LAN 
116 or cxtemallv to and from a WA.N. By enabling plug-ins 
406 to process jp packets and. change any part of a packet, In an embodiment of the present invention, microrouter 


404 indudes a PPP software component 552, such as a PPP 
sen•er that is the termination for a LAN aecess profile 
software component. A PPP scrver provides IP network 
infonnation, such as an IP addrcss, DNS address or the like, 
to a terminal. 


50 drop a packet or generate mo re packets, microrouter 404 is 
able to indude multiple other added extended network 
services. For example, microrouter 404 is able to indude a 
VPN, a firewall, tag packets, monitor packets and other 
extended network services described below. In an embodi-


d.NAT 55 ment of the present invention, a packet filters 562 is a data 
path for transferring IP packets that are accessible by plug
ins 406. 


NAT software componcnt 553 is used because 1) only one 
public IP address is typically made available to a cellular 
telcphone and 2) in order to conserve public IP addresses 
provided by an operator. In an embodiment of the present 
invention, WAN 105, and in particular, a ccllular paekel 60 


switching network provides device 106 with one public lP 
address. A LA.N 116 however indudes mere than one 
participaling tcrminal. In order to provide IP addresscs to all 
terrninals 107, private L<\N lP addresses will be used for 
LAN tenninals while Ni\T 553 is responsible for transla- 65 


tions between private LAN IP addresses and public WAN 
addrcsses, and vice versa. 


b. Bluetooth™ I'ilters 
BluetoothTM fihers softwarc component 560 cnablcs plug


ins 406 to proccss BluetoothTM information. In an embodi
ment, BluetoothTM filters 560 proeesses a pairing request 
event and pro vi des a PIN number. In aa embodiment of the 
present invcntion, BluetoothTM filters 560 enable added 
network services such as PlN management, denying aecess 
to a LAN 116 trom a terminal, autbenticating a terminal, 
pairing through a intemctive voice response ("l\rl<") system 
or the Internet. In an embodiment of the present invention, 
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a Bluetooth™ filters 560 is a data pa~h for t:mnsferring 
BluetoothTM information that is accessible by plug-illS 406. 


e. Scheduling 
In order for plug-ins 406 to be able to generate events, 


tra:ffic or do periodic tasks, a schedu!ing software companent 
563 enables a plug-in to receive a callback periodically or 
when required by the plug-in. For example, Scheduling 563 
enables a statistics plug-in to send statistic information on 
terminal and application usage every X hours or calculated 
average traffic at a selected terminal. 


d. IP Client 
JO 


In an embodiment of the present invention, IP Client 561 . 
makes available IP services to plug-ins 406 so a plug-in can 
ohtain an IP address, scnd IP packets andfor receive IP 
packets. Thus, IP Client so.ftware co.mponent 561 enables a 15 


plug-in to ohtaina private .IP address from microrouter 404 
and conneet to a backend server, such as .manager seiver 
102. An IP elient 561 plug-incan implement a TCP/IP stack 
or User Datagram Protoeal ("UDP")'. In an embodiillent of 
the present irtvention, IP Clien.t plug-in 561 uses all neces- 20 


sary microrouter 404 network services, such as packet filters 
562 or NAT 553. From a microrouter 404 perspective, an IP 
Client 561 is treated !ike any other termirtal on a LAN 116. 


3. Phig-In Loader 
A plug-in can be attached to a microrouter 404 during or 25 


a:fter manufacturing. In an embodiment of the present inven
tion, a plug-in is stored or programmedin device 106 before 
shipping from a manufacture. A.lternately, a plug-in is down
loadcd from manager scrver 102 at nm-time over WAN 105. 


A plug-in toader software component 554, as illustrated in JO 


FIG. 5, is' resporisibJe:for loading plug-ins 406, program
ming of plug.:.Jns · 406 and notification of rtewly available 
plug-in 406 to microrouter 404 in an embodiment of the 
present invention. 


In an embodiment ofthe present invcntion, plug-inJoadcr 35 


554 _will use operating system 403 capabilities for program
minga file system and aecess of plug-ins 40_6. In an alternate 
embodiment of the present invention, plug-in Joader 554 
uses a plug-in dircctory in a dedicated memory space of 
device 106. 40 


4. Microrouter Extended Service Plug-Ins 


12 
e. F,irewall 
Firewall . ~oftware companent plug-1n 406c protect.<: a 


LAN 116 from intruders and hackers. In an embodiment of 
the present invention, Firewall 406c nscs packct filters 562 
for identifying IP packets f:roru non-auihorized sources and 
IP packets that are sent to nöu~auihörize_d serve:tS. In an 
embodjment of the present invcntion, fucwall406c cn:ab!es 
Uniform Resource Locator ("URL") filteririg:, 


d. Statistics 
In lill embodiment- o;f the present inverttion; statistics 


softwwe ~;omponent plug.in 4.0~d ~ol!ect&usag~- Pr9tllo:s and 
statistics on.l) which termirtal in a LAN 116 is used, 2) how 
much tra:ffic is genemted by each terminal, and 3) by each 
application. Statistics 406d enables an operator 115 to pro
mote used terminals and build hilling schemes. 


e. Link Optimizations 
lmplementing direet TCPilPand Intemetapplication pro-


tocols over VlA.N 105, and in particular a wireless network, 
produces: poor perform:i!nce Qe!,Ji!USe of low bandwidth, 
transmission delays and high däta error rates. In order to 
solve the poor perfonnance but stiil enable terminals to use 
standard TCP/IP, a Link Optimization software companent 
plug-in 406e is provided~ Link Optimi:t.ation 406e traps all 
TCP/IP and specific Intemet..application protocols, ~"Uch as 
Simple Mail Transfer Protocol ("SIVftP'~ and. Hype:rtext 
Trans:ter Protocol ("HTTP"), and cojlvcrts the protoool to an 
optimized protocol. Link Optimization 406e then sends ihe 
converted packets to a backend ser\ter, ·such· as manager 
server 102, which than deconverts the packets and se:nds 
them onto the· Internet. In an enibodlment of the present 
invention, terminals and users are not aware of using Link 
Optimization 406e. 


f. Reverse Firewall 
As opposed toa typical LAN Erewallthat protects aLAN 


116 from intmdCr:s and hackers from the Jnteniet or anothcr 
network, a Reverse Firewall ("RFW") software companent 
plug-in 406g protects an o~rator 115 or ancither network 
from terminals and applicati<ms on _a LAN :116 gl;lnerating 
tra:ffic toward those networks. RFW 40(ig enables an.opera· 
tor 115 or another entity to d~:fjne an9 e1lfm-ce uSl)ge policles 
for applications/tem1inals on a LAN 116. RFW406g prc-
vents unnecessary costly transmission costs. Enforcement of 
usage polides at the LAN level (i.e. at device 1 06) prevents 
expensive packets from going through a cellular network 


Below ili.'Scribes mit-rorouter 404 extended service plng
ins 406 in an emhodiment of the present invention. lri 
various embodiments of the present invention, one or more 
of plug-ins 406 are attached to mierorouter 404. In altemate 
embodiments, -other plug-ins are attached to mic:rorouter 
404. In an emhodiment of the present invention, a device 
manufacturer, terminalmanufacturer, an operator 115 andfor 
other third party provides a plug-in. 


45 that will beeventually dropped. Further, packets that may be 
Jater dropped do not ilse the lim:ited cellülat trallSmission 
handwidth: 


a. BlnetoothTM Tem1inal Pairing Management ("BTPM'') so 
BTPM software component plng-in 406a is responsiblc 


for PIN management and anthenticating terminats for par
ticipaling in a L>\N 116. BTPM 406a allows an operator 115 
to control which term.inal can connect to a LAN 116. For 
example, an operator 115 can deny a tenninal from pairing 55 


toa LAN 116, or can approvc a tcrminal for pairing. In an 
embodiment of the present invention, pairing is donc ovcr an 
lVR, the Internet and!or by a user. 


b. vl'N 


In an embodiment of the present invention, RFW 406g is 
attached to a cellular handsel that has BluctootbTM capability 
for implementing a LAN 116 and GSM/GPRS for cellular 
aecess to a WAN 105 (i.e. Internet or any other network). 
RFW 406g is programm<-'<! to drop packets based on the 
originating terminal, originating applicationltermirtal pair or 
original application. For example, if a user has a PDA and 
a Notebook, an operator 115 can configure for File Transfer 
Protocol ("FTP") packets trom the PDA to be dropped if 
FTP from a PDA is not allowed, or for example to drop video 
streaming packets originated from the Notebook if video 
streaming is somethin:g the opcmtor 115 does no! a1low. 


Anothcr exarnple inclndes blocking Notebook usage of 
such software as Napster in order to avoid cellular unin
tended usage by users and associated east. 


VPN software component plug-in 406b cnablcs a secure 60 


link to a network, such as a private corporate network \'PN 
enablcs terminals to connect to a corporate file server, 
exchm1ge server or an equivalent. VPN 406b uses packct 
filters 562 in order to identify packets that are routed to a 
corporate LAN IP subnet. In an embodiment of the present 
invention, \'PN 406b then encrypts and tunnels the identi
fied IP packcts. 


g. Terminal Programming Over Bluetooth™ ("TPB") 
TPB software companent plug-in 406/ enables the pro-


65 gramming of terminals 107 over I31uetooth™ and over a 
cellular network. In an embodiment ofthe present invention, 
progmmming a terminal is accompllshed by "ftashing" or 


14 
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programming EEPROM memory in a lennimil. An opemtor 
115 or manufacturer can transfer a fia sh image to be flashed 
to device 106 having microrouter 404, and terminats 107 to 
be flashed. TPB 406/ communicates with a Fiashing soft
ware companent in a terminal to 1) initiate the fiashing 5 


process, 2) authenticate the flash image and 3) secure the 
fiashing process. . 


. In an embodiment of the present invention, fiashing is 
done by transferring a full tlash image. Alternatively, ifthere 
is not enough memory for the fhll fia sh image in device 106, 1 o 
the flash image is transferred block by block to evenlually be 
fiashed. 


14 
device 106 phone hook entries for seruiing a me$sage from 
a messaging tenninal withmtt having tö type the cmitact 
information from the phone hook. · 


DRA 406j enables a user to bc alcrtcd by usihg a dcvice 
106 ring buzzer. Thus, a terminal in LAN 116 can use a 
device 106 ring buzzer for aJetring a uset. 


DRA 406j enables a tcrminal, such as a PDA or an 
Outlook application on a notebook computer, to initiate a 
telephone eal) at device 106. In an cnibodiment of the 
present invention, clicking a phone icon near a phone 
number on a notebook display initiates a cellular telephone 
call. 


Likewise, DRA 406j enables a terminal to interact with a 
user through device 106 tnenus and input components. 


TPB 406/ enables customizing a terminal, fixing software 
running on a terminal, and adding applications andfor 
improvements. 15 k. Terminal Management/Monitoring ("MNG") 


h. Sho.rt Message System ("SMS") Plug-In 
SMS software component phlg-in 406h allows terminals 


107 to send messages between each other in aLAN 116. In 
an embodiment of the present invention, a teoninal is u 
Messaging Tenninal that enables Instant Messaging over IP. 20 


In an altemate embodiment of the present invention, SMS 
406h enables standard legacy SMS or Instant Messaging 
over SMS. 


In an embodiment of the present invention, SMS 406h is 
an SMS server for tenninals 107 and an SMS terminali on for 25 


device 106. In this way, a protoeal will be defined that 
enables each tenninal to send a packet to SMS 406h with a 
deslination device phone number+message text. SMS 406h 


MNG software component plug-in 406k enables manage
ment, configuration and monitaring of terminals 107 in an 
embodiment of the present invention. Instead of each ter
mina] .implementing a prop,rietary management protoool and 
consol e, each terminal exposes a "registry" of paran1eters 
and MNG 406k implements a protocol cnabling a managing 
server 102 to browse this registry, get valuesan:ci set vaiues. 


IV. Usage Scenarios 
A. PDA Synchronizes Against the Corpor<~te Exchange 


Server 


thcn scnd the SMS message to a c.ellulrir netW:örk . . 
SMS 406h also serv es as an SMS n.>ceiver ih an embodi• 


ment of the present invention. A terminal can.inqüire SMS 
406h for received SMS messages andfetch·those rilessages, 


l!:ithis sce.Mrio, a user is a travelihg professiomil who has 
a PDA and needs to synchronize it against a corporatc 
exchange server while on the road. This synchronization 
needS to be done securely .as. the only way to enter the 


30 corporate networi<: is via a certif:ted and Information 'lech
nology ("IT"} manager approved \-'PN. 


The user also has a cellular telephone having a 
microrouter 404 and VPN elient 406j, which the IT manager 
installed. The 1T manager used the remote management · 


In stiil another embodiment of the present invention, a 
terminal will al so reccive an IP broadcast message each time 
an SMS message is received by device 106. 


i Service Level Verification ("SLV")/Enforcement 
("SLE'') 


SLV/SLE software compuuent plug-in 406i enables an 
operator 115 to verify and enforce service level agreements 
with users. If an operator 115 wants to entorce service levels, 
such as specifically limiting the arnount of traffic .over a 
cellular network, SL VIS LE M16i is added in order to avoid 
usage of expensive airtime. 


35 capabilities of the celhllar telephone in order to configurc a 
VPN to eonnect to the corporate netwol"k, as well as con
figured the firewall to block Internet accesnvhile the VPN 
is in use. The user is totally unaware of the VPN and its 
configurations. 


40 As the user turns on the PDA, which is a BluetoothTM 


In an embodiment of the present invention, SLVISLE 406i 
allows a user to gener<~te an unlimited amount of eeliwar 45 


tra:ffic from device 106 during the nighf but a Iilliited aniount 
during the day. So during the day, if the limited amoont is 
exceeded no more tra:llic can be generated from device 106 
and packets are dropped by SLV/SLE 406i .. Similar polides 
may likewise be enforced. SLV/SLE 406i also identifies and 50 


notifies opcrator 115 of missed cellular network usagc by a 
particular user due to enforcement in an embodiment of the 
present invention. 


j. Device Resources Aecess ("DRA") 
DRA so:flware companent plug-in 406j enables terminals 55 


to gain aecess (according to dcfined restrictions) to device 
106 resources. This enables a tenninal to implemcnt a 
Device Resources Aecess protocol over IP in order to gain 
aecess to any of the following resources: 1) phone book, 2) 
play a ring tone, 3) initiate a call, 4) user interface, or 5) 60 


other dev:ice resources. 
DRA 406j enables a terminal to read!modifY/add phone 


book entries in a phone hook stored on device 106. In a 
preferred embodiment, a vCard format is used to exchange 
entry information between device J Oti and terminals J 07. 65 


This enables a better consistent experience for users. For 
example, DRA 406} providcs a user immediate aecess to a 


equipped PDA with a LAN Aecess profile implemcntation, 
the PDA .connects to the cellular telephone via the BAP 551 
utilizing Bluetootli™. lbe PDA receives a private lP 
address. 


The user load~ the PDA synchroni:r.ation software, which 
is cön:figured to synchronize against the Cörpötate exchange 
server. Whcn hitting the "Synchronize" hutton, the PDA 
opens a TCP connection to the IP address of the. corporate 
network 


The lP packets tmvel across the Bhletooth™ air interface 
to the cellular tclcphone using a PPP protocol and PPP 552. 
When reaching the cellular telephone, the packets go 
through NAT 553 and the private IP address is translated to 
a public IP address. The public IP address goes to \-'PN 406/, 
which idcntifies the destinatinn as the corporate LAN. VPN 
406/ packages the paekel over an Internet tunnel, encrypts 
and signs it. The paekel is then sent through the cellular air 
interiaec and the Internet, reaching the corporate VPN and 
exchange servers. The PDA is totally unawarc of this 
proccss. 


B. PDA Synchronizes Aga:inst a Notebook on the LAN 
In this scenario, the user, as described above, needs to 


synchronize the PDA with a notebook computer. 
The notebook has a Bluetooth™ card with a LAN aecess 


profile. Once the notebook is tumed on, it connects to the 
user's cellular telephone having microrouter 404 and 
receives a private IP address. 


15 
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The user nms the same synchroni:r.ation sollware on his 
PDA, only this time chooses to synchronize with the note
book. 


When hitting the "Synchronize" hutton on the PDA, the 
PDA opens a TCP connection to the notebook's IP address. 


i\.n IP packet travels, from the PDA, through the Blue
tooth™ interface over a PPP protoeal and reaches .routing 
550 in rnicrorouter 404 that identilies the packet destined to 
a private IP address of the notebook. The IP packet is then 
sent to the notebook through the notebook's Bluetooth™ to 
interface over a PPP protocol. 


C. Web Pad Browsing the Internet 
In this 8\--enario, a user has a Web Pad equipped with a 


Bluetooth™ interface withaLAN aecess profile. The Web 
Pad is connected to the cellular telephone having JS 


microrouter 404, which is in the users bag, and rcceives a 
private IP address through the LAN aecess profile. The Web 
Pad also has a web browser. 


The user pulls out his Web Pad, goes toa URL !ine of the 
browser and types http://www.iximobile.corn. 1be web 20 


browser first has to translate the name www.iximobile.com 
into a public IP address. This is done using a Domain 
Naming Service ("DNS") protocol. The Web Pad already 
received the private IP address of a DNS plug-in when it 
connected to the cellular telephone. The Web Pad sends a 25 


resolve request to the DNS plug-in software component in 
rnicrorouter 404. DNS software component looks at its 
cache for the name. If the name is not avai!able, the DNS 
plug-in software companent goes to the next DNS on a 
WAN 105 to get the public IP addr~;,'Ss of the name.1n both JO 


cases, the DNS eventually gets the public lP address for 
www.iximobile.com and sends the reply back to the Web 
Pad. In an embodiment of the present invention, a DNS 
software component is a plug-in 406 or a hook 590. 


When the Web Pad receives the public IP address of the 35 
web site, it opens a TCP connection at port 80 of that pu]?lic 
IP address in order to implement the HTTP protocol and gct 
the HTML page to display. 


V. Managcr Scrvcr 
In an embodiment of the present invention, Manager 40 


servcr 107, illustrated in FlG. 1, includes Manager so:ftware 
component 700 illustrated in FIG. 6. In an ernbodiment of 
the present invention, manager software 700 is used to load 
micro muter 404 and plug-ins 406 into device 106. In an 
additional emhodiment of the present invention, manager 45 


software 700 is used to manage, collflgure and collect data 
from LAN 116. In stiil another embodiment of the presc'I!l 
invention, manager software 700 is not used with LAN 106. 


Manager serve.r 102 includes a Proliantserver availahle 
from Compaq® Computer Corporation of Houston Tex. so 
having a Windows® 2000 operating system availablc from 
Microsoft® Corporation in an embodiment of the present 
invention. 


In an embodiment of the present invention, manager 700 
has an IP interface in order to gain aecess to microrouter 404 55 


and aecess a dcvicc notification service, such as SMS 406h. 
Manager 700 can be installed on any network that has IP 
connectivity to microrouter 404. M:anager 700 can be 
insta!led by a service provider on Internet 103, or by an 
operutor 115 on its IP backend network having server 102. 60 


Manager 700 indudes two software components, network 
manager 701 and extended network manager 702, in an 
embodiment of the present invention. 


Network manager 701 is responsible for, but not lirnited 
to, the following flmctions: 1) coniiguring an IP parameter, 65 


such as IP domain range or policies, 2) con11guring plug-ins 
406 currently iustalled and exccuted, 3) enablingldisabling 


16 
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an iustalled plug-ins 406, 4) loading .n~ p!ug-ins in 
rnicrorouter 404, and 5) re1rioving plug-ins 406 ftoin 
micmrouter 404. 


Network extended manager 702 is responsible for, but not 
Iirnited to, the following :functions: 1) collecting usage 
profiles for each microrouter 404. and. each terminal in LAN 
116, 2) managing PINs, such as dcnying aecess to LAN 116 
for a particular terrninal or approving. aecess to LAN li 6 för 
other terminals, 3) rnanagiug security, such as configuring 
VPN 406b or configuring Firewall406c, 4).configuringLink 
Optimization 406(?. and 5) C()@gurilig Ql)ality- of Set'Vic!Oi 
("QoS") parameters in m:icrorouter 404. 


In an embodiment ofthe present invention, plug-in man
ager software component• 706a-:f are stored in manager 
server 102 and use network manager software component 
701 andfor extended netwm;k n1.anager J>Ofuvctre co~p9nent 
702 for accessing and controUing network plug-ins 406a:-k. 
For example, a plug-in manager software component 706d 
is used to ohtain stat1stics informatiQn :lrom'snrtistics pmg-in 
406d in microrouter 404, In an embodiment of the present 
invention, there is a corresponding plug-in manager soft
ware component in manager software 700 torevery plug-in 
software component in rnicrorouter 404. 


VL Conclusion 
Tl,le fQf~9ing 4~ptjc:m of the preferred embodiments 


of the present invCIJtion has })~ proyi~ t()r the. purposes 
of illustration · and description. it is not intended to be 
exhaustive or to Jirnit the invention to the precise forms 
disclosed. Obviously, many modifications and variations 
'NilJ be apparent to practitioners skilled in the art. The 
cmbodiments were chosen and des"nbed in order to best 
ex-plain the prineiples of the invention and its practical 
applications, thereby enablipg others skilled in th~ art to 
understand the invention for varions embodinlents and with 
the varions modifications as .I;U'I') suitedJo the pa(ticular u~ 
contemplated. It is intended th<!~ the scope of the invention 
be defined by the following claiins and ihcir equivalcnts. 


What is elaimed is: 
1. A hand-lield dcvice :t'öt enitblii1g conlUlu,nicatio!l 


hetw~;,>en on:c or more devices ooim&ted to one or more 
cellular i:Jetworks and one or rnorc devices connected to a 
wireless local area network, comprising: 


a) a first transccivcr to communicate with the one or morc 
devices .conne.cted to said one or more eellular net
works by sending. a:nd recei:ving cellular signals, the 
first transceiver having a celhilar network address; 


b) a second transceiver to communicate with the one or 
more devices connected to the wireless local area 
network by sending and receiving short-range radio 
signals; 


e) a storage device to store: 
e. i. a router software companent to transfer a plurality 


of dara packets between the one or more devices 
connected to the one or more cellular networks and 
the one or more devices connected io the wir~less 
Jocal area network by the cellular signals and the 
short-rähge radio signals; and 


c.2. an interface softwarc componcnt to add a first 
network service software component that provides 
one or more network servkes ·to the wireless local 
area network, the first network service software 
component loaded into the starage device from the 
one or more devices connected to the one or more 
cellular networks: and one or more processors con
nected to the stordge device to process the cellular 
signals and the short-range radio signals, 
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wherein the cellular network indudes a plurality of 
public IP addresses and the wireless local area 
network indudes a plurality of private IP 
addresses, and wherein the reuter software com
ponent translates a first IP address in the plurality s 
of public lP addresses to a second IP address in the 
plurality of private IP addresses. 


2. The band-held device of claim 1, wherein the plurality 
of data packets indudes an Internet Protoeal ("IP") packet. 


3. The hand-held device of claim 1, wherein the one or 10 


more cellular networks are connected to the Internet. 


18 
18. 1be hand-held devic.e of claim 1. wherein the first 


network service software compom:nt . i~cludes a reverse 
firewall software component to drop a packet included in the 
plurality of data packets from a first wireless device in the 
vvireless Jocal area network. 


19. 'lbe hand-held device of claim 1, wherein the first 
network service software co:mpon:cnt includes a revcrsc 
11rewall software component to drop a packet included in the 
plurality of data packets from a first application software 
companent on a first wireless device in the wireless local 
area network 


4. The hand-held device of claim 1, wherein the one or 
more cellular networks are connected to a corporate net
work. 


5. The hand-held device of claim 1, wherein the <me or 
mo.re cellualr networks are connected to a private IP net
work. 


20. The hand-held device of claim 1, wherein the first 
network service software companent includes a fiashing 
software eeroponent to provide a flash irnage to a first 


15 wireless device, in the wireless local area network, to update 
capability of the first wireless device. 


6. 'lbe hand-held device of claim 1, wherein the wireless 
Jocal area networks indude a BluetoothTM wireless Iocal 
area network. 


7. The hand-held device of claim 1, wherein the wireless 
Jocal area networks indude a 802.11 wireless Jocal area 
network. 


2.L The hand-held device of e laim 1, wherein the first 
network service software companent indudes a flasbing 
software compopent to proviqe a flash iruage to a nrst 


20 wireless device, in the wireles·s local area network, tbat 
repairs the first wireless device. 


8. The hand-held device of claim 1, wherein the router 
software component indudes a network address 1ranslator 25 


("NAI") software component to translate between the cel
Jular network address and a first wireless Jocal area network 
address. 


9. The hand-held device of claim 1, wherein the router 
software component indudes a network address port trans- JO 


lation (''NAPT") software component to translate between 
the cellular network address and a first wireless local area 
network address. 


10. 'lbe hand-held device of claim 1, wherein the reuter 
software component includes a local routing softwarc .com- 35 


ponent to route an IP packet between a t1rst wireless device 
in the wireless local area network and a second wireless 
device in the wireless local area network. 


11. The hand-held device of claim 1, wherein the first 
network service software companent is a pairing n1anage- 40 
ment software component to determine whether a first 
wireless device, which is connected to the wireless local area 
network, is responsive to a signal from the one or more 
devices connected to the one or mere cellular networks. 


12. 'Ibe hand-held device of claim 1, wherein the first 45 


netwo.rk service software companent is a virtual private 
netwo.rk software component to establish a sl:cure link. 


22. The hand-held device of clai'm 1, .wherein the first 
network service software component indudes a fiashing 
software compouent to provide a flash irnage to a first 
wireless device, in ·the wireless local area network, to add 
capability of the first wireless device. 


23. 'lbe hand-held device of claim 1, wherein the flrst 
network service software eeroponent is a :message softwai:e 
componcnt to provide a message between a first wireless 
device and a second wireless devicc in the wireless. local 
area network 


24. The hiind-held device .of claim l, whei'ein the first 
network service software componeüt is a .serVice level 
enforcement software component to limit an ammuit of 
packcts transferred from a first wirclcss dcvicc in the wirc
less lo'cal area network to the one or more cellular networks 
during a period of time. 


25. The hand-held device of claim 1, wherein the first 
network service software eeroponentisa BluetoothTM LAN 
Aecess Prqfile software component. 


26~ The hand-held device of claim 1, wherein the first 
network service software component isa BluetoothTM DiaJ
Up Profile software component. 


27. The hand-held device of claim 1, wherein the first 
netw:ork service software component is a Virtual Blue
toothTM Diai-Up Profile software eeroponent to provide 
paekel switching in re~ponse to a circuit switching signal. 


28. A system for enabling communication between one or 
more devices connected to one or mere cellular networks 


13. 1he han-held device of elairu 1, wherein the first 
network service software companent is a firewall software 
component. 


14. The hand-held device of claim 1, wherein the first 
network service software companent is a statistics software 
eeroponent to eelleet usage information of the wireless local 
area network 


so and one or mere devices connected to a wireless local area 
network, the system comprising: 


15. The hand-held devicc of elairu 14, whcrein the sta- 55 


tistics so:ftv.•are companent collccts usage information of a 
first wireless device in the wireless local area network. 


16. The hand-held device of elairu 14, wherein the sta
tistics so:ftv.·are companent collects usage information of an 
application software component in a first wircless device in 60 


the wireless local area network 
17. 'The hand-held device of elairu 1, wherein the first 


network service softwarc componcnt indudes a link opti
mization software companent to convert an lP packet 
included in the plurality of data packets from a lirst wirek>ss 65 


de"ice in the wireless local area ndwork to an optimized 
cellular protoeel packet. 


17 


a) a managing processing device connected to the one or 
more cellular networks for managing, collecting and 
contiguring data in the wireless local area network; 


b) a hand-held device connected to the managing pro
cessing device and connected to the wireles.~ local area 
nctwork, the handheld device comprising: 


b.l. a router software component to transfer a plurality of 
packets between one or more devices connccted to the 
one or mere cellular networks and the one or more 
devices connected to the wireless local area networkby 
the cellular signals and the short-range raruo signals; 
and 


b.2. an interface software companent to add a Hrst net
work service software component that provides one or 
more network services to said wireless local area 
network, the first network service software component 
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Joaded into the hand-held deviqe by the managing 
processing device, including a managiilg software com
ponent, sending the cellular signals .over the one o.r 
more cellular networks; and 


e) a device connected to the hand-held device and con
nected to the wireless local area network to transier a 
frrst packet in the plurality of packets to the hand-held 
device, wherein the router software companent main
tains a first lP session link wjth a first cellular network 
in the one or more cellular networks anda second IP 10 


session link with a second cellular network iu the one 
or more cellular networks. 


29. The system of claim 28, wherein the router software 
component tunncls the plurality of packets to tbe managing 


18 


20 
processil)g dt:vil:tl and whet:ein tht: managing pzw;essing 
device proeesses the plumlity ofpackets. . . 


30, The system of claim 28, wherein the router software 
companent maintains a first IP session link with a frrst 
cellular network in the one or more cellular networks 
responsive to an, arnount of 'IP packetS received irt the 
plurality of packcts. 


31. The system of e laim 28, wberein the totiter software 
component initiates a fust IP session link with a first cellular 
network in the one or more cellular networks responsive to 
a signal from .the managing processing gevice. 


* * * * $ 


' ' 
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1 
OVER-THE-AIR PROGRAMMING OF 


WIRELESS TERMINAL FEATURES 


RELATE APPLICATIONS 


This application claims the benefit of U.S. Provisional 
Application No. 60/185,131, entitled "OVER-THE-AlR 
PROGRAMMING OF WIRELESS TERMINAL FEA-
11JRES" filed on Feb. 25, 2000, the disclosure of which is 
entirely incorporated herein by reference. 


.FlEill OF THE INVENTIÖN 


The conccpts invofvcd in the present invention relate to a 
new approach to the manufacture, sale and distributioo of 
wire!ess communication terminals, such as digital cellular 
telephones, and the special funciions and features for such 
devices. · 


BACKGROl.JND 


Mobile communication is becoming increasingly popular, 
particularly for voice-grad~ telephone services, and more 
recent.ly for d~.ta communication:~rvices·. As· a ~-~<;))}(, there 
is an increas~g demand for.develOpment of comm-imication 
terminats with ever more soph:il;ticated. fe.aturcs. Evcn a 
low-end mo~J of a dig:ital cellular telcphone will include 
caller identification capability, a large specd-diallist, called 
and calling party phone number !ists, etc. 


At present, manufacturers build the wireless terminal 
devices with a complete ·sel of hardware and read-only 
software to support a full set of desired features. Develop
ment of a new wireless telephone currently takes about 18 
months, from initial feature specification to first street-sale. 
Costs of development of new models of cellular telephones, 
with ever more sophisticated features are high and.continue 
to spiral upward. · 


At the same time, driven by a long: dccline in consumcir 
electronics prices, the price that the market will bear for such 
telephones has remained steady or even declined, m splte of 
the high demand. As a result, the marginon each telephone 
or terminal unit made and sold by a manufacturer is 
extremely small, sometimes only a few dellars a uuit. The 
rescllers, typically cellular carriers or their agent.<>, sell the 
terminal units at a loss, as a form of subsidy or discount, to 
eneourage customers to subsl.-ribe to and use their cellular 
network services. · 


2 
Essentially, these downloading techniques tum on or off 


av~lablc features by sctting bits to toggle features on/off or 
by loading ncccssary controldata, such as the lisi of system 
identifiers uscd to control.system selection by the handsel 


5 eluring roaming. The carrier may downloa d new or updated 
data, for example, a new version of the preferred roaming 
list, from time to time. 


"The cxisting programming aüd downloading techniques 
do enablc the carrier to modify sbn1e operatioi:ls of the 


10 handset, to tum Sllrvices on or off and/or to update necessary 
data. However, the feature functionality desired must 
alrcady be present in the unit as manufactured and sold to the 
user. lf the user desires a new feature that an existing unit 
does not support, the user stiil must discard the old unit and 


15 purchase a new unit that .can support the desirt~d feature. 


SUMMARY OF 'lliE INVENTION 


The inY!lntive concepts allevia te the above notcd prob
lems m development and distribution of wirclcss terminal 


ZO devices with new featurcs. Esseniially, the manufacturcr will 
cll).velpp and sell a ~rminal device having predetermined 
communication capabilities and a minimal operation capa
bility. However, the unit will indude a substantial memory 
for plug-in feature programming. After sale to an end user, 


25 the end user selects a desired feanue or set of features and 
contacts a servi<;c provider. The provider may be the carrier 
operating the network that the user subscribes :to, the manu
facturer of the terminal unit or an independenl third party. 
The user obtains softwarc programming from the service 


30 provider, which is· then loaded into the memqry of the 
tcrminal devke. 


The downloaded software is essentially a pll!g-in software 
module, writt.en to the application progilirD interface specl-


35 J:ieatiou ·of. the. co re software of the termin al device. When 
loaded into. memory, the core software together with the 
plug-in module imple~ents the äesired feature(s). Features 
can be added, upgraded or rcplaced virtual ly at any time by 
downloading new feature modulcs into the mctnory to add 
to or ovcr-write the software for features previously down-


40 loadcd into the terrriinal. 
The manufacturer or other parties can upgrade units 


simply by writing new softwarc. '!bc manufaciurcr can sell 
the units foraset price, which may be smalL However, the 


45 
latcr sales of the fcaturcs and/o.r sales of feature upgrades 
provide an additional revenue stream. Some ca.pability exists today to program service-related 


information into digital cellular telephones. However, this 
capability has been limited to data needcd to provision a new 
unil or to provision an existing un it for a new service. During 
initial provisioning, for example, the carrier programs in the so 
mobile identification number assigned to the unit, a. home 
system identifier, anda preferred roaming list containing the 
identifiers of systems providing financially favorable roam
ing scrvices. Until recently, such programming involved a 
local physical connection to the unit and rcquircd a tcchni- ss 
cian. More and more, the carriers are deploying variaus 
systems to enable at !east some of the requisite programrning 
data to bc downloaded to the units via the wireless network. 


From the end users' pcrspectivc, they can obtaiu cxactly 
the sel of features that they desi:re. AlsQ, there can be 
cort1petition for writing the best software, for at !east some 
features. For example., if a third party offers a better voice
rccognition dialcr moduJe than that availahle from the 
carrier or "the manufacturer, the user may opt to buy that 
software from the third parr.y. 


"Ibe downloading of the software into the wireless termi
nal dcvicc may utilizc a vadety of available teclmologies. 
For example, a data port on the terminal may be temporarily 
cormected to a computer or to a disk or card reader and the 
software plug-in modules transferred into mcmory through 
the port. Preferably, the software downloading utilizes an 
over-the-air transfer. 


For example, commonly assigned U.S. Pat. No. 5,613,204 
to Haberman et al. tcachcs downloading a list of system 60 


identificiS (SlDs) over-the-air into a mobile station. The 
downloadcd list is uscd to control system sclcction during 
roaming. The downloadcd information may include infor
mation about features avai!able through the identified sys
tems. U.S. PaL No. 5,950,130 io Coursev teaches down- 65 
loading a system aecess list for roaming coritrol as part ofan 
over-the-air service activation process. 


6 


1be mi.nimal capability of the base-line terminal device 
cnables the dcvice to cstablish a wireless link through the 
carrier's network to a data svstem. For network-related 
features and/or initial provisio~ing, this data system would 
be a private system operated by the carrier. The data system 
would send at !east one softwarc moduJe containing the 
cxecutable program necessary to allow the particular type of 
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terminal to implement one or more fl<aturessel~oted by the A further :~,spect of 1nventlon relates to the unique soft-
individuat user. ware. A softwarc product, in accord with this aspect, 


In a prcfcrred embodiment, the base-line functionality of indudes at least one machine. readable medium and pro-
the terminal implements a wireless web browser. The initial gramming code, carried by the medium. A computer read-
data communication would provide web pages for display s able medium, as used herein, ma.y be any physical element 


or carricr wave, which can bear instructioris or <.:ode for on the terminal and allow the user to seleet packages of 
features andfor individual features from those availablc from performing a sequence of steps in a machine readable form. 


Exarnples of physical forms of such media inc!ude .lloppy 
the carrier. Upon selection and agrccmcnt to payment, a d:isks, flcxiblc disks, hard disks, magnetic tape, any other 
server would transmit the module(s) for the selected features magnetic medium, a co~ROM, any other optical medium, a 
through the network and over-the-air to the user' s wireless 10 RAM, a ROM, a PROM, an EPROM, a FLASH-EPROM, 
terminal device. Ibe terrninal would check the integrity of any other memory cbip or cartridge, as weil as media 
the received module and load the software into fiash hearing the software in a scannable format. A carrier wave 
memory. Once loaded, the terminal would execute the medium is any type .of signal that m<~y carry digital infor-
software, as needed to allow the user aecess to the selected mation representative of the instructions· or cpde for per-
service features. Ibe user could initiate similar procedures to 15 forming the sequence of ste ps, Such a carrier wave may bc 
obtain other Jcature modules later, from the carrier directly, received via a wireline or fiber•optic neiwork, via a modem, 
from the manufacturer or from a third party. or as a radio-freq)lency or infrared signal, or any otber type 


Thus, ccrtain aspccts of invention relate to methods for of signal which a computer or the !:ike may receive and. 
distributiug and programming one or more wireless com- decodc. 
munication terminals. 'Ibe methodology entails obtaining 20 In the disclosed embodiments; various soflware products 
one or more programmable wireless communication terrni- reside on disk:s or in memory of netwpi'k server computers, 
nais. Eacb terrninal has a predeterm.ined minimal set of are transported via one or more data networks, as weil as 
operational capabilities. Each terrninal includes a program through the switching. center, truuks and base stations of the 
memory for stering one or more. &.atute roodu1es. and ä 


25 
wireless carriei's ·network, and over the air link to the 


processor for executing one or more of the feature modules termina1 devices. 'The software also resides in program 
to control the operational capabllities of the terminaL A memory, typically a fiash nicmory, within the tcrminal 
substantial portion of theprogramme mo ry is initially blank. devices. 
In the preferred embodiments, the methodology also In the case of the software inv!)ntion, the programming 
involves establishing a database of plug-in. program mod-


30 
code on any such mediuni col:nprises ·a plug-in terniihal 


ules. A plug-in program moduJe comprises program· code feature moduJe for execution by a controller of a' wireless 
executable by the processor to enable implementation of a communication terminal. The module is compatible with a 
prcdetcrrnined one or morc communication features by a predetermined prograrn interface implemented by the wire-
terminal. less communication terminal,Jor example, through the core 


When a terminal is distributed to a subscriber of commu- 35 
nication services offered by a wireless network; the sub
scnber selects one or more features from those available 
through the network. 'Jne methodology· then involves 
retrioving an executable prograrn module coriesponding to 
the selected feature from the database. 'lnat moduJe is 40 
downloaded into the program memory in the subscriber's 
wireless communication terminal, to enable that terminal to 
implcmcnt the selectcd 1cature. 


Other aspects of the invention relate to a network pro- · 
viding features based on the inventive downloading of 45 


feature modules and to the system providing the database 
and module transmissions to the handsets. 


A further aspect of the invention relates to a unique 
implementation of the wireless terminal device itself. 'Jbe 
terminal i neiudes a wireless transceiver for communication so 
·~ria a public wiretess communication system and.a prograrn
mable controller. The terminal provides a us,er i.Qterface, 
coupled to the programmable controller, to enable a user to 
aetivale a terminal feature. A memory coupled to the con
troller indudes two sections. 'The firSt section of memory 55 


stores a kerncl of software nccessary to implemcnt a basc
line functionality of the te.rminal device. The functionality 
implemented by the softwarc kernel supports the user inter
face and is sufficient to support dow11loading of soflware 
into the terminal dcvice. Also, !bc kcrnel implcments a 60 


softwarc interfacc. Ib.e second section of memory is write
able. This scction is for rcceiving and stering at lcast one 
downloadcd featurc moduJe program, which is executablc 
by the programmable controller through the software inter
face. Exeeution of the module program would serve to 65 


implement one or rnore terminal features upon activation via 
the user intcrface. 


7 


kernel of software included at tim« of manufactute. Exeeu
tion of the module by the controller from a !llemory in the 
terminal causes the terminal to perforrn·a sequence öf steps 
for implementing a predeterrnined terrninal feature through 
a mobile wireless communication network. 


· Additional objects, advantages and novel features of the 
invention will be set forth in part in the description which 
follows, and in part will become apparent to those skilled in 
the art upon ex·arnination of the 'fol!owing and the accom
panying dra'\vings or may be learned by practice of the 
invention. The objects and advantages of the invention may 
be realizcd and altained by means of the instrumcntalitics 
and combinations particularly pointed out in the appendcd 
claims. 


BRJEF DESCRJP'TION OF 1HE DRAWINGS 


Ibe drawing figures depict the presentinvention by way 
of cxample, not by way of lirnitations. In the figures, like 
reference numerals refer to the same or similar elements. 


no. 1 is a process diagrarn useful in explaining the 
distribution of wireless terminals .and associated feature 
programming, in accord with the present invention. 


FlG. 2 isa simplified blockdiagrarn of a public wireless 
telephone network useful in explaining operations in accord 
with the invention. 


FIG. 3 is a functional block diagram of an exemplary 
wireless telephone station capable of implementing the 
inventive feature programming. 


FIG. 4 is a from plan view o[ the exemplary wireless 
telephone station. 


FIG. S isa Jogical block diagram, useful in explaining the 
organization of the software with in a tcrminal dcvice imple
menting the present invention. 
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DETAILEI>. DES(:RIPTION OF THE 
PRESENllY PREFERRED EMBODIMENTS 


6 
howeve.r, the data systems of ihe carrier and/or..the manu
facturcr transmit the plug-in(s) through the cellular network 
and thus over the air-link to the station 5 (step S4A and/or 
step S4B). 


The programming initially resident in the station 5 will 
enable the station hardware to check the teceived feature 
programming modulcs to insure (hat each plug-in was 
completely received and/or to eerreet any errors in data 
transrnission. When the station has veri:fied that a plug-in 


The present invention involves a new business model for 
deveiopment and distribution of new features for c:ellular 
telephones and other types of wireless commumcation ter- 5 


minals. FIG. 1 shows an cxample of the proces.s fiow, for 
distribution of the terminal devices and feäture software in 
accord with the invention. In the illustrated example, the 
wireless terrnin.als are digital cellular telephones 5, although 
the inventive methodology may apply to other types of 
wireless tereninal devices. 


10 was conectly and completely received, it load<> the module 
into a part of the second memory section M2. Hence, after 
completion of the download procedure (S4A andfor S4B), 
the section M2 will contain one or more fcature plug-in 
modules as shown. The carrier also has provisioned the 


lnitially, the rnanufacturer develops and produces digital 
cellular telephone stations 5. Each station includes all hard
ware neccssary to implement standard cellular telecommu
nication funelions as weil as a wide range of features desired 
by users of such stations. Each station 5 includes progran1 
memory, wbich can be logically conside red. a..s two sections 
Ml and M2. The :first section Ml contains core· prögram
ming software, that is to s.ay the minilnum kemel of software 
necessary to implement the base-line functionality of the 
wireless station 5. AA discussed more later, this software 
enables voice and data communication over the wireless 
air-link interface. These communications at the base-line 
level may point to specific destinations, for example to 
enable provisioning and initial feature selection. The pro
gramming in me.mo.ry section Ml also irnplements at !east a 
minimal user interface. Preferably, the software implements 
some form of graphical user interface (GUI) designed for 
wireless terminals, such as a wireless web browser conform
ing to the. wireless application protocol (WAP). 


15 stalion on the network by this time, therefore the subsc:riber 
can utilize the station in the norma! manner. Of particular 
note, the station 5 can now pcrform all opera.tions or steps 
in the sequence nece&-;ary to implement the particrilar fea
turesselectedhy the subscriber. Typically, the user views the 


20 
terminal features now available in the terminal on a display 
and selects one of those features lhrough the keypad or other 
user interface, each time ihe m;er de.sires to aetivale a 
partic::ular features of the handset. 


The carrier often will obtai:ilthe süftwate plug~in inodules 


25 for varions features from the manufacturer(s) of the stations 
5. However, the carrier may write its own programrning or 
obta:in some plug-ins from other sources. Many of the 
modules will bc spccilic to one make andfor roode] of station 
available for service through the carrier's network For a 


30 given featt1re or package of features, there may be as many 
different versions of thc program moduJe as therc are dif
ferent versipns (rnak:e.and/or model) of stations. How ever, if 
written to a standard program interface, so me .modules may 


The. ~nd section of mempry M2: is: des~gn~ for storage 
of.pll~g-in feature programs or modules. However, when 
initially manufactured, the memory see-1.ion M2 is blank.lbe 
manuf~turer· sells the starions 5, with . the blank memory 35 
section M2 to the carrier (at Sl), and the carrier sells or 
otherwise distributes the termina]s to its subscribers (at S2). 
When a subscriber first receives the cellular telep.llone. 5, the 
section M2 of th.e memory for the plug-in feature modules 


ron equally weil in two or more types of stalion. 
The inventive concepts also encompass downloading fea-


is stiil blank. The con~ programming in memory section Mt, 
however, enables the sub&.'Iiber to make at !east some 
communications using the station 5. 


'l}'pically, the subscriber with the new station has an 
opportunity to review inforrnation about features available 
for implementation through the new station or terminal 45 


device. The carrier or otber provider may use any convenient 
means to distribute this inforniatioti, such as conventional 
advertising media, print or electronic information product.<> 
distributed in the packaging with the new station, or even 
verbal description from an operator during a telephone so 
conversation. In a preferred embodiment, the subscribcr 
receives the information via the lerminal 5, for example as 
one or more web page displays. 


ture Stlftware lilr the station 5 from third parly' sources. For 
example, the manufacturer may offer a voice processing 
plug-in moch!le for voice aetivaled autom.atic dialing from 
the station 5. A third party, howcver, may offcr a competing 


4(J plug-in product. The competing product may bC better or 
cheaper or more desirable for some other reason. 
Altematively, the third· party may offer a feature for the 
station that neilher the carrier nor the manufacturer offers. In 


In a preferred embodirnent, the subscriber with the new 
cellular station 5 would use the station to contact the carrier ss 
and or ccrtain data systems opcratcd by the carrier to ohtain 
feature software. This is analogous to an initial communi
cation utilizcd to provision the station S on the carrier's 
network and typically woulcl coincide with the provisioning 
process. In step S3A the subscribcr communicatcs feature 60 


seleelions to the carricr. At some point, the subscriber may 
communicatc eeriain fcature seleelions to the manufacturcr 
(S3B). D ata systems of the carrier and/or the manufaclurer 
will transmit one or more plug-in software modules to the 
station 5. The subsc:riber could receive a hard media of so me 65 


type, such as a disk or card, and use some direet coupling to 
transfer the plug-ins to the station. In the illustrated exmnple, 


8 


any such case, the subscriber can initiate a communication 
to a data system .or server 37 operated by the third party 
programmer and indic:ate a desire to seleel a feature from 
that provider (SS). The server 37 transmits the plug-in for the 
selecled feature to the station 5 (step S6), preferably through 
the cellular network and thus over the air-link. After recep
tion and error checking, the plug-in is loaded, and the 
subscriber can utilize the new feature in the same manner as 
for the feature software downloaded from the carrier or the 
niam'lfacturer. 


As shown by the loop at S7, the varions process steps of 
sclccting fcaturcs and downloading plug-in modules may. be 
repeated any number of times. The subscriber may elect to. 
repeat the process with any of the three providers, for 
example to obtain software upgrades for sclectcd fcatures, to 
seleet and obtain software for new features, etc. The down
load technique also is useful for debugging purposes. lf a 
user has a problem with a feature, the user can initia1e 
comrnunications with a ser.·er of the particu.lar software 
provider, and if necessary obtain a download of a new copy 
of the reJe.vant module or ohtain a download of a software 
patch for the existing module. 


The storage of plug~in fcaturc mqdules in the stations 5 is 
relatively perrnancnl. Once succcs.";fully loadcd into the 
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section, M2 of the memory, a moduJe may remain there 
unehanged for the u.<>efullifc of the lerminal devicc 5. Most 
often, the methodology entails rcpliicing a moduJe prcvi
ously storeel in the terminal memory only when the sub
scriber desires to purchase a new module, either as a feature s 
upgrade or to replace an old feature with a new feature. 
Consequently, the feature downloads teod to occur when the 
subscriber first purchases a new terminal device and infre
quently thereafter. 


Aspects of the invention relate to the methodology for 10 


distributing the terminal starions and software, to the sta
tions theroselves, to the software; as weil as to the networks 
and systems involved. 'lb insure a cOru.plete understalidihg 
of these varions inventive conccpts, it may be helpful to 
discuss examples of the.<>e varions eleroents in somewhat 15 
more detail. Consider first a network implementing the 
feature programming in accord with the invenrion and 
provieling a variety of se!Viccs using stations programm cd in 
accord with the invention. 


FIG. 2 depicts a system for providing voice telephone 20 


communications as weil as data communication serviccs. 
Although the invcntion may apply to other type.s of wirel.cs.s 
nctworks, as shown, a wirclcss telephone network 3 pro
vides cellular or personal comrounications serv-ic<: (PCS} 
type services to mobile stations depicted by way of example 25 


as mobile handseis 5. The network 3 enables users of the 
mobile stations 5 to initiate and receive telephone calls to 
each other as well as through the public switched telephone 
network (PSTN) 7 to landline telephones 9. 


30 
The network 3 indudes a number of mobile switching 


centers (MSCs) 11, one of wbich appears in the drawing for 
simplicity of illustration. Each MSC 11 connects tbrough 
trunk cirellits to a number of base stations (BSs) 13, wbich 
the MSC con trois. Through the MSC 11 and the bao;e stations 35 
13, the network 3 provides voicc-grade digital telephone 
services over the common air interface to and from the 
mobile stations 5. The network elements also may provide 
data services over the logical communication channelS;: as 


8 
referred to a.<; a pseudonaise (PN) sequence, which modu
lates a carrier signal, spreading the spectrum of the wave
form. Thus, since e ach CDMA sub.5Cnber .uniL is assigned a 
unique PN code, a plurality of subscriber statiqns can send 
and receive CDMA signals sbaring the same frequcncy 
spec:trum. If these CDMAsignals were viewed in either the 
frequency or time domain, the multiple aecess signals would 
appear to be superimposed on top of each other. The CDMA 
signals are separated in t.he receivers of the base stations or 
the subscriber stations by using a correlaror whlch accepts 
only signal energy from the seleeteel binary PN sequence and 
despreads its spectrum. The CDMA signals fmm othcr 
sources, whose codes dei not match the sclectcd binary PN 
sequencc, are not despreacl in bandwidth and JlS a result, 
contribute only to the background noise and represent a 
sclf-intcrferencc generated by the system. 


As will be familiar to those of ordinary skill. an air-link 
intcrfacc for each ccllular servicc in a gcographic area 
indudes paging channels andfor signaling channels, as weil 
as actual communications chan:nels for voice a:nd/or data 
services. The channels may bc separate frequency channels, 
or the channels may be logically scparated, for cxample 
based on time division or code divi'iion. 'The paging and 
,signaling cban.nels are used fqr preliminary code.d co.ll)mu
nica:tions between a cellular telephonc aDd a cell sile in 
setting up a telephone call or othcr session, after which a 
communication channel is assigned or sel up for the tele
phone's use on that call. 


.The wireless network 3 includes a home location register 
(HLR) 15 that stores subscriber profilcs for each of the 
wireless subscribers and their associated digital wireless 
tclephones 5. The HLR 15 may reside in the home MSC 11 
or in a ccntralized service control point that communicates 
with the MSC(s) via an out-of-band signaling system such as 
aQ SS7 network. As rccognized :in the art, the HLR 15 stores 


diS<:ussed more later. 
The mobile stations 5, the MSCs 11 and the base starions 


for each mobile subscriber the subscribcr's mobile telcphone 
number, the mobile identification number, and informarion 
l!Jl!lcU'Y~g the :wirelC$ services subscribed to by the mobile 
StibScdber, such as numeric paging .or iext-based Pllb<ing, · 


40 data communication serviccs, etc. 


The carrier also operates a number of.different systems in 
one or more customer servicc ccniers 17. 'Ibcse systems 
include one or more billing systems, network provisioning 


13 irnplement one or more standard air-link interfaces. For 
example, the wireless telephone network 3 may support 
dual-mode services. Although not sbown separately, such a 
dual-mode network indudes \vireless telephone components 
that oulput analog telephone signals for transmission accord
ing to an analog wireless protocol (e.g., AMPS) as weil as 
digital wireless system camponeots that operate in accord 
with a digltal wireless protocol. Digital wireless equiproent 


45 
systems such as the Mobile Telepbone Administration Sys
tem or "MTAS", elient account administration systems, and 
the !ike. The billing system, for example, receivcs u.s~ge a~d 
operations data from the MSCs 11 and proeesses that data to 
gencratc bills for individual subscriber and to forward data 


50 
regarding users roaming through the carricr's service area 
through a clearinghouse (not shown) for recondliation. The 
MTAS providesela ta to the Hl.R 15 and/or to the MSCs 11 
to provision services for new stations 15 and modines 
provisioning ela ta as customers change their subscriptions to 


is available today to support any one of several common 
interiaec standard.s, including time division multiple aecess 
(IDMA) and the Global System for Mobile communication.<> 
(GSM). In the preferred embodiment, the digital ·wireless 
telephone components support the code elivision multiple 
aecess (CD't\.1A) standards, for example tbe CDMAprotocol 
IS-95. The base stations may provide both types ofseryices, 
Altemativcly, the network may comprise basc starions that 
seod and receive voice and signaling lraflic according to the 
prescnbed analog protoeal as well as digital ba.<>e stations 
that utilize ihe digital wireless protocol. Each elual-moele 60 
MSC typically indudes a switching subsystem for analog 
telephone services, a switching subsystem for digital tele
phone services, and a control subsyslem. Olher MSCs may 
implement only one type of service. 


55 obtain different sets of serviccs from the carrier. 


J\s noted, the preferred digilal equipment provides 65 


CDMA service. With CD MA, each transmitted signalcomc 
prises a different pseudorandom binary sequence. also 


9 


In the more advanced implemcntations of cellular 
nctworks, such as the network 3, the carrier provides data 
communication scrviccs in addition to voice-gracle tele
phone service.'\. For example, the network 3 may include 
interworking function (IWF) equipmeut 19. This equ:ipment 
provides a multi-call interface to communication links from 
the MSC 11 and typically implements a firewall finction. In 
this manner, the JWF ~nipment. essentially Jooks !ike a 
diai-up inlcrfacc to a clata network such the public packet
switched network now commonly known as the Internet 21. 


The u.ser es.sentially makes a data eal! from the handsel 5 
to the IWr' eqnipment 19. The equipment 19 answers the call 
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associated data into the memory and/or the CPlJ of the 
system hardware and sending and receiving web pages 
and/or plug-in modulcs via the IP network 35, the MSC 11, 
the base station 13 and the air-link. 


When the user first oblains a new süition 5, the user 
operates the cellular telephone to call the customer service 
center 17 to initiate provJsioning. The MTAS system pro
vides provisioning data to the network element.-;. The cus
tomer service systems 17 also sct-up au cnlry for the station 


and executes a handshake and !og-iil routine to validale the 
handsel 5, and in some cases to validale the individual user. 
The IWF equipment 19 temporarily assigns an Internet 
Protocol (IP) address to the handsel for the duration of the 
data communication. The equipment then provides a two- s 
way data interface, with appropriate protocol conversions, 
enabling data, aecess to the Internet 21. If desired, the IWF 
equipment may also initiate diaJ-out type procedures to push 
data communications from the Internet 21 through the 
network 3 to the particular handset 5. 10 5 in the database 27. Once ihe account is ~~ up, the user 


initiates a data communication \vith the OTA applieation 
server 25, and the.server down!oads data such as the mobile 
idcntlficatio:n :ntunber to provision service in the handsel 5, 


'lbe Internet aecess service enables users to aecess any 
equipment coupled to the Internet 21, virtually anywhere in 
the world. As discussed more latet, one cortsequeiice Js that 
a user of the station 5 can aecess a server 37 of an 
independent supplier of feature programming for the handsel 15 


5, such as the mru.mfacturer or a thircLparty. 


As part of the provisioning of a new digital cellular 
telcphonc station 5, it is necessary to download eeriain d ata 
into the new station 5. To automale this, procedure, the 
carrier operates an over-the-air (OTA) provisioning server 20 


2S.AprovJsioning databasc 27 stores data sets necessary to 
provi<;ion staiions for the varions services offered through 
the network 3 as weil as a data table of all stations 5 served 
through the network 3 and the service& currently provided to 


· each station. When the new station first comes on-line, the 25 


customer service center 17 will establish arecord for that 
station !? in the provi<>ioning databasc 27. 


The provisioning database 27 is aeceSSible by the OTA 
applicationserver 2S. The database 27 may be a. program run 


30 
on the sever computer or· it may reside in a separaie 
computer in communication with the server 25. 


In a sinlilat manner, the OTA application server 25 has 
aecess to a.featurese.rvices databasc 29, running on the 
computer 25 or in a separaie computer. The feature services 35 
database. 2? stores the plug-in modules ·for all features 
available to the stations S through the carrier network 3, in 
versious written for eaeh manufacture's type of wireless 
station 5. For the feature selection: pt{x;'CS.'i; the cairier may 
a'Jso provide a web server 31 to supply web page.<; and 40 
receive selection inputs, to allow the users to seleet feature 
sets or· ala carte feature offerings on·line. 


· Interworking function (IWF) equipment 33 provides a 
data interface sinlilar to that providcd by the cquipmcnt 19. 
'l11e IWF equipment 33; however, provides an intcrface to a 45 


private data network operated by the carrier, shown as an IP 
network 35. The IWF equipment33 and the IP network 35 
provide data communications to the OTAapplication server 
25 and the web page server 3L 


The hardware of a server system, such as the server 25 ur 50 


the server 31, corresponds to that of a typical general
puipose computer, eomprising a central proeessing unit 
(CPU) formed of one or mure micruprocessors, a number of 
memory devices and an interiaec to the data communication 
netwurk, in this case to the IP network 35. Such a computer ss 
may also provide a graphical user interface (GUI) for local 
operaiion and control, for example comprising a common 
type of display, a kcybuard and one or more of the common 
types of cu.rsor controls. Varions media, readable by such a 
system, may store or carry the exccutable cndc and any 60 


associated data, for the web pages provided by the server 31 
or for the provisioning data and fcaturc moduJe downloading 
performed by the OTA application server 25. Examples of 
such media indude semiconductor and disk type memories, 
digital tapes, and the !ike. Computer readable media used by 65 


such systems also indude variuus types of signals seot and 
reccived by computer systems for loading software code and 


10 


itsclf. A more detailed description of the over-the-air pro
vJsioning operations appears in commonly assigned U.S. 
patent ;lpplication Ser. No. 09/123,454, filed on Ju!. 28, 
1998, by Hsu et al., entitled DIGlTAL WIRELESS TELE
PHONE SYS1EM FOR DOWNLOADING SOFIWARE 
TO A DIGITAL TELEPHONE USING WIRELESS DATA 
LINK PROTOCOL. 


As part of the data com:tnunic<~tiö!l session with the OTA 
application scrver 25, the station S may also comrnunicate 
with the web page feature seleetian server 31. Altcrnatively, 
the user may initiate a later, session with tbe servers 25 and 
31. In any of these sessio.us, the user rcvicws lists and/or 
descdptions of features available via the network 3. 
Preferably, the user aetivales the web browser software of 
the station 5, to review fcature pages from the server and 
input selectious via the station 5. Through this procedure the 
user selects the set of features that t)le user desires for the 
new station 5. 


The carrier willtypieally ofi:'cr packages of features, often 
corresponding to packages of ~rvices Q~red to sul,)$C!lhers 
usiug the cellular network ~.'The pa~ge,s.miiy w~:respond 
to diffcrent levels or grades .of cel1ular .telephenes, as com-
monly sold today. Abigh-end packagemay include viitoolly 
every feature available for the particular manufacturer's 
handsel 5. A mid-range package of features would include 
the most desirable features and would support the most 
common serviees on the ne~work. A low-end package would 
provide only mininlal feai\lres·. The carritr ilso may öffer 
any or all of the feat~res 01;1 ,an ala~carte basis.. · 


Wheu the subscriber has selectcd a desired fcature or 
package of features, the selection information is forwarded 
to the OTA application server 2S. The servcr updates the 
customer's record in the feature database 2!l to show the 
selection and notifies the customer service systems 17 of the 
pm:chase of tbe select!'ld feature(s). The OTA application 
server 25 obtaius one or more plug-in progran1 modules 
from the feature program database 29. These modules con-
tain the executable software code needed to enable the 
particular brand of digital station 5 to provide the selectcd 
feature or features. The OTA application server 25 thcn 
transmits the plug-in modulcs through the IP network 35 to 
the IWF equipment 33. The IWF equipmcnt converts the 
packets containing the program code from the form used on 
the IP network 35 to a format compatible \Yith transmission 
through the MSC 11 and the base station 131 and over the 
air-link to the wireless terminal device 5. 


'Ine station 5 receives the packets containing the execut
ablc softwarc for the feätute plug-in tuodules over the 
air-link. 'lbe station extraets the software from the packets 
and compiles the complete set of transmitted code. The 
station 5 verifies that each received plug-ln module was 
correctly and eomplet.ely rcceived, and if so, the station 5 
load.s the moduJe into an appropriate locatioo in its memory. 
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Since the carrier has provisioned the station 5 to operate on 
the network 3, the subscnber can now utilize the slation 5 in 
the norma! manner and to take advantage of the selcctcd one 
or more handsel features. 


The OTA application server 25 will recognize a successful 
completion of a module downlaad operation, for example, 
upon rcceipt of a confirmation message from the uscr's 
handsel 5. The server 25 ma.y makc an appropriatc notation 
in the user' s record in the feature services database 29 and 
will notify the billing applicaiion of the '-'UStomer services 
systems 17, to cnablc reporting and billing if appropriate on 
the user' s nexl account statcment. In somc cases, the carrier 
may chargc for e ach fealure moduJe ohtained by the user. In 
other cases, the carrier may elect not to charge the user for 
the software modul.e but to cover · the expense iustead 
through the monthly charges for a related network service. 


If a purchased fcaturc requires network provisioning, for 
example, to cause the network 3 to send caller identi:fication 
data with incoming calls to the hand<>ets, the MTAS appli
cation may bc instructed to update the customer's network 
provisioning data in the HLR 15 andfor the home MSC 11. 
The billing system would then indude monthly subScription 
charges for caller ID services in subsequent bills to the user. 


At a later time, the user may initiate a similar procedure 
to ohtain plug-in feature modules to upgrade or replace 
earlier selections or to add new features to the handsel 5. For 
this purpose, the user may contact the carrier's systems 25 
and 31, as discus.<~ed above. Altemativcly, the user may 
initiate a data session through the IWF equipment 19 and the 
Internet 21. In such a session, the user can seleet features and 
obtain feature modules from any appropriate source or 
server available on the Internet. These sources may include 
data systems of the manufactu.rer (not separately shown) or 
independent third party program sources, such as the server 
37. 


It may also bc helpful to consider the structure and 
functionality of a wireless terminal station S, constructed for 
operation in accord with the present invention. 


FIG. 3 is a functional block diagram, and FIG. 4 is in a 
plan view, illustrating a digital telephone station S, which 
may be used in an implementation of one or more embodi
ments of the present invention. Although the station may be 
incorporated into a vehiclc mounted mobile unit or into 
another device, such as a portable personal computer, for 
discussion purposcs the illustrations show the station in the 
form of a bandset. 


12 
me&-;age information. lbe transce·iver 57 connects through 
RF send and receivc amplifiers (not separately shown) to an 
antenna 59. 


The mobile telephone S, upon initializing for operation in 
5 a CDMA system, acqu.ires the pilot channel of the base 


station 13, obtains system configuration and timing infor
mation for the CDMA system, and begins ·monitoring the 
CDMA paging channels. In partiClllar, the mobile station 5 
may perform paging channeh:nonüoring procedu:reswhilc in 


10 an idle state. 1be mobile station S mayoperate in a slotted 
roode, where only selected slots (e.g., one or two slots per 
slot cycle) are monitared on the paging channel. 
Alternatively, the mobile station S may monitor all paging 
and '-"<>nlrol ch!mnels if operating in .. a non-slottcd mode. In 


15 
either case, the mobile statiou S mouitots .the p.ag:ing and 
control channels for a command~and.transmit'> an aeknowl
edgement upon receiving any message that is.addressed to 


the mobile station S. 
The digital wirele&<> telcphom: network 3 may also bc 


20 
implemented as a TDMA (time-division multiple access) 
'system. TDMA systems may be implemented using either 
the Pan-Eur<;>pean digital mobile radio system, GSM, D$C 
1800, PCN (personal communication network), or the Norih 
American 1DMA (NA-TDMA) digital cellular system 


25 known as IS-54. In the case of NA-TDMA, coromands can 
be transmitted on a slot asscrc;;iated co1Jtrol channel 
(SACCH), which indudes twelve code bits present in every 
time slot transmitted over the traffic channel whether these 
contain voice or the 260cbit fast asso"-lattid .dintrol channcl 


30 (FACCH) information. 
The station 5 may be a dual or tri-mode telephone, in 


which case the station 5 would indude one or more addi
tional transceivers (represeuted by the dotted line associated 
with the transceiver 57) conforming,to an altemate standard. 


35 Initially, the additional transceiver woüld Jlkdy cönslst ofan 
analog transceiver conforming to the AMPS standard. 
However, it is within the scope of the invention to indude 
an additioQal digital transceivcr, as wcll. For purposes of 
fuithcr di&.·ussion, howcvet; we will 3SSJlme pt~ence of a 


40 single digital transceiver 57; pref-era]}ly in th.e form of a 
CDMA transcciver. ·· · 


As shown, the digital telephonc handsel 5 aLo;o includes a 
elisplay 49 for displaying mes,<>ages, pag~s g~nera:ted by a 
elient browser program, call related information, dialcd and 


4S ealling party numbers, etc. A keypad 47 enables dialing 
digits for voice andfor data calls and generating sclection 
inputs keyed by the user based on displayed information. 


A microprocessor 51 controis all operations of the handsel 
5. The microprocc&<;er 51 is a programmable device. 'Ihe 


so mobile unit 5 also indudes a fi.ash. rnemory 5:3 for storipg 
varions software routines and mobile configUration settings, 
such as the mobile iucntification number (MIN), etc. The 
fiash memory 53 11as su.tlicient space to store the core 


The hand.o;et 5 funelions as a norma! digital wireless 
telephone station. For that function, the station 5 indudes a 
mkTophone 41 for audio signal input and a speaker 43 for 
audio signal output. The microphone 41 and speaker 43 
conncct to voice coding and det:oding circuitry (vocodcr) 
45. For avoice telephone eal!, for example, the vococler 4.5 
provide.-; two-way conversion between amdog audio·signals 
representing specch or other audio and digital samples at a 55 
compresseel bit ra te compatible with the digital protocol of 
the wireless telephone network conrmunications. 


programming of the handset 5 as weil as a number of tl:le 
plug-in fcaturc modulcs. An example of. the logicäl soft\vare 
contents of the :fiash memory is discussed later with regard 
to FIG. 5. 


"For digital wirelcss communications, the handsel 5 also 
indudes a digital transceiver (XCVR) 57. The invention 
encompa&'>CS embodiment<; utilizing any type of digital 60 


trans(:civcrs that conforms to current or future developed 
digital wircless communication standards. For examplc,the 
transceiver 57 could be a mMA or GSM unit, designed for 
cellular or PCS operation. In the preferred embodiments, the 
digilal transceiver 57 is a CDMA transceiver. The trans- 65 


ceiver 57 provides two-way wireless communication of 
information, such as vncoded speech samples and digital 


11 


Flash memory is a form uf non-.volatile rnemory that 
stores data or executable code, which can be written over in 
a random aecess fashion but only undcr eeriain controllcd 
circumstances. 1ypically, a special bit-pattern or code is 
rcquircd to writc bits to specific location.s in the fl.ash 
memory. Different are as or scctors of the flash memory are 
accessible with different codes to provide different levels of 
write protection. 'lbe use of these different bit patterus to 
control the write operation to the scctors of the fl.ash memory 
effectively Jimits who may aecess the varions sectors. 
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For example, one area of the :ilash memory 53 stores the · 
core programming of the handsel 5, that is to say the 
operating system, the browser, etc, that provides the mini
ruum functionality of the terminal. This area may be write
protected with a code known only to the manufacturer. The 5 


mi<..Toprocessor 51 stores downloaded plug-in modules for 
the selected feamres in an area of the memory 53 that has 
one or more lower levels of protection. For example, the 
carrier may have the code to allow aecess to certa.in areas 
designated for storage of feature programming required by 10 


that carrier's network, whereas the microprocessor 51 of the 
handsel itself may have the code to allow all other parties to 
write modules for !ess critical featU!es into the temainmg 
space in the memory 53. 


Initia!Iy, program modules for new ly selected features or 15 
feature packages are loaded to otherwise blank areas of the 
memory 53. However, over time, the memory 53 may 
bec6me full. Further addition of new modules, to support 
rtew· features ot enable feature updates, then requires that 
new modules are written into memory 53 over older mod- 20 


ules. In some cases, old modules may need to be deleted 
before· new modtile.-; can be im;tallcd. The handsel S may 
inclu.de an expansion slot 62, loallow the user to purchase 
and install additional memory to allow installation of an 
even larger number of feature modufes~ 25 


The hand">Ct. 5 fturther indudes a non-volatile randoru 
aecess mt:mory (RAM} 55. The RAM 55 storcs operating 
data, such as ielephohe numbers and either data inpufby the 
user via the keypad 37. The RAM 55 also may s tore received 
software, during reception and checking for errors and/or 30 


completenes.-;,.until the software is ready for loading into the 
sectors 'of the .flash memory. 


1be handset 5 ~~so incl~des one or more I/0 ports 61 
cotipled to the miq-oprocessor 51. 1be port 61 may enable 


35 a user to coQnect a)aptop computer or other data device to 
the termmal5, via wire or a short-distance wireless link, tbr 
exai:ilple tO . enable Wireless data cOmmunication for the 


_laptop usiilg the handsel 5 over the. n~two:tk~. For p)11p.O$es 
of feature prograrllmin~ this port 61 also allows fupul of 4\l 


modules of executable code for selected features. For 
cxample, the user may receive a floppy disk or CD with 
selected rnodules. and load the modules from a computer 
through the port 61. As disensscd more latc.r, however, the 
preferied embodiment utilizes over-the-air programmmg to 
download the plug-in featurc modulcs. 45 


FTG. 4 shows the fmnt of the cellular mobile station S, in 
the form of a portable handset. As shown, the handsel 
housing inclu.des openings 63 ~nablmg sound to emcrge 
from the speaker 43, as well as openmgs 65 to allow input 


50 
of Süund to the microphone 41. 


The handsel 5 indudes the visible display screen 49. ]be 
handsel 5 also indudes various keys makmg up the keypad 
47 .1be kcypad 47 typically indudes at le asi two scts of key s 
67, 69. The keys 67 represent dialing-input keys. Typieally, 55 
each of the twelve keys is imprinteel with a numberfrom 1 
to (), an asterisk or star (*), and a number sign (#). Ea ch of 
the keys 2 through 9 is imprinted with three or four letters, 
to enable input of alphabctical information. 


The keys 69 are function keys. Exemplary function keys 60 


indude a cursor control or scrolling key 73, a selection 
(SEL) key 71, a clear (CLR) entry key 75, a send (SND) key 
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3 shows three of the function keys for input of fuformation 
to and retrieval of information from the processor and 
mcmory of the handsel an<Vor seleciion of features. from a 
displayed menu or web page. One-ofthese k~Ys is the cursor 
key 73. This key at least controis up and down movement of 
a displayed cursor or highlight function and attendant seroll-
mg of menus or. pages shown on the display 49 .. In the 
illustrated embodiment, the key 73 also provides a left or 
right input for side-to-sid~;: '-1.ill>Or t:ontrol. The exemplary' 
keys also .include the seleetion (SEL) key 71, which enables 
a user to seleet an option indicated by the cursor or high-
lightmg. The dear (CLR) key 75 cnables the U.'>Cr to cra.">C a 
seleetioil.Awide varlety of other cursor controis and sclec
tion inputs could be used. 


The keypad 47 supplies user input information to the 
microprocessor 51, and the mi(.'Toproces.o;or provides digital 
data signals to cause the display 49 to show appropriate 
information to the user. Under control of the microprocessor 
51, the.display 49 shows textuatmformation, such as dialed 
numbers and name and n.umbet mfcrmation.regatding stored 
speed dialing lisls. The display 49 also may have eertalli 
speeialized indicators, such as a messagc~waiting indicator 
a.nd varions roaming or home service indicatöts. 


Hence, under Cbntrcil of the microprocessor 51 and its 
programmmg, the keypad 47 and the display 49 provide a 
graphical user i.nterface allowing the cuslomer fo . input 
mformation and receive information. lbe preferred .user 
inteliaec includcs a wireless. application protocol. (WAP) 
type web brow$er. In accord with the invention, partof.this 
user mterface relates to the feature se_lection and program
miog service. 


To make, a routine iclephone call, a user dials in the 
destination number by actuating the appropriate ones of the 
number keys 67 and then pushes the send (SND) key 77. The 
microprocessor 51 generate!\ a ~::all request m~ge in tije 
appropriatc protocol. This meSS<~.ge fuclu.dcs the dialed dcs
tination number. The microprocessor causes the digital 
lransceiver 57 to scnd the message, as a signaling.message, 
for example oyer the signaling channel of the pariic:ular 
wireless air-interface to a base station, for eal! set-up pro-
eessing by the network 3. 


In a feature selection operation, the microprocessor 51 
will cause the screen 49 to display a page of information 
about one or more available features. "lbe user wotild actuate 
the key 73 to move the cmsor to a link to another page or to 
seleet a feature listed on the displayed page. When indicated 
by the cursor, the user would actuate the seleet (SEL) button 
71 to effedively '.click-on' the item andior actuate the SND 
key 77, to initiate transmission. In response, the wireless 
teemillal 5 would transmit a, URL or other data corrcspond-
ing to the selected item oirer the air-link and througb the 
network 3, for example to the server 31. The transmission 
may utilize a channel previously allocated to a scssion 
between the handsel 5 and the IWF equipmcnt, or the key 
actuation may trigger set-up of a new link through the 
network 3 for the message transmission. 


Of course, the user interfa.ce provideel through the display 
49 and the keypad 47 also allows the user to seleet and 
opcrate the varions tenninal featurcs provided by the down
loaded plug-in modules. For example, the user may seleet 
the speed dia! list and then aetivate the key ,73 to scroll 
through the list as shownon the display 49. Upon viewing 
a desired item in the list, the user may aetivale keys to edit 


77 and an END key 79. The send (SND) key 77 is used to 
mitiate or answer a wireless call, and the "END" key 79 is 
uscd to tcrminatc. a wirclcs~ call. 


Although other keys with other funelions and/or labels 
may be _used in place of or in addition lo lhose shown, FIG. 


65 the name or number shown under the listeel ltem or push the 
send (SND) key 79 to activate the station 5 to eal! the listcd 
party. 'lbe mi'-Tophonc and E;pcaker may also serve as 
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elements of the user interface, for example, if a feature or 
selection entails announcements andfor specch-rccognition 
of inputs from the user. Such an interface strategy allows use 


16 
drives, disc drives and the like of personal computers, 
workstations, host computers or network servers. All or 
portions of the software,. particularly the plug-in modules 
may ;~t times be communicated through varions n~tworks. of a speecb recognition basecl :;peed dialing feature, to 


automatically initiate hands-free calls. s Thus, another type of media ·that may bear the software 
indudes optical, electrical and electromagnetic waves, such 
as used across physical interfaces between local devices, 
through landline networks and over various air-links. 


HG. S isa logical block diagram helpful in explaining the 
architecture of the software system 100 used in the wirelcss 
terminal device S, in accord with the invcntion. In a typical 
implementation, the random aecess type fiash memory 53 
initially stores core programming and receives and stores 10 


one or more downloaded feature modules for implementing 
selected handset features. 


While the foregoing has.dcseribed what are considered to 
be best roode andfor other. preferred en:ibodiments of the 
invention it is understood that varions modifications may bc 
made therein and that the invention may bc implemcnted in 
varions forms and embodiments, and that it may be applied 
in numerous applications, only some of which have been 


15 described herein. It is intended by the following elairus to 
c!aim any and all such modi1lcations and varialions which 
fall within the true scope of the invention. 


'lbe core programming or kernel indudes an operating 
system 101 along with variolL<; drivers and application 
programs. On top of the operating system, the microproces
sor 51 runs a number of software routines or applications 
from the memory 53. 'Ine first of these applications i<> a web 
browser program 103 designcd for wireless terminals, some
times called a thin elient browser. The browser enables data 
communications over the, network3 and an IP networksuch 2a 
as the network 35 or the Internet 21. 'Ibe software imple
ments a graphicaJ user interface (OUI) 105, including a user 
interface for communications through the wireless network 
3 and the paekel data networks 21 and 35. For many 
services, this enables display of received pages and selection 25 


of links from the pages, for example to review available 
features and seleet desired feat'ures. 


The stored programming in memory 53 also indudes I/0 
device driver software 111 for the physical elements of the 


30 
terminal5 that provid.e the user interface, such as the display 
49 and the keypad 47. The driver pt~amming also fucludes 
a device driver for the I/0 port 61. The stored programming 
also indudes vocoder software 103 and call processing 
software conforming to the particular air-link protocoll09 


35 
of the network 3, ·for example confonning to the current 
CDMA standard. 


For purposes of the feature programming,. the core soft
ware may implement one or more application programming 
inteefaees (APis) 113, which provide a logical interface 40 
between the plug-in feature modules and the corc program
ming. lbe core software stored in the flash memory 53 also 
indudes an application 115 for implementing the downlead 
of the plug-in modules, error correction, checking for 
completion and loading thereof into the fiash memory 53 for 45 
subsequent execution. 


The software system 100 also indudes a variety of the 
feature modules, several of which are shown as examples in 
FTG. 5. Feature modules typically are vaitteo to the speci
fications of the hardware and the API of the particular type so 
of handsel S. 1be station 5 may receive, store and execute 
modules 121 or 123, that correspond to different sel<; or 
packagcs of fcatures. Altemativcly, the station 5 may 
receive, store and execute modules 125 for individual fea
tures. In many cases, the memory 53 of the station 5 will ss 
contain a plug-in moduJe 121 or 123 for one package of 
fcaturcs provided by the carrier, pius one or morc individual 
feature modules 12S obtained from any of the available 
sources. The microprocessor 51 executes the feature moduJe 
programming through the operating system 101 and the API 60 


113. 
A-;pcclo; of the invention rclate to the software clcmcnts, 


such as those shown in FIG. 5. Al different times all or 
portions of the exe(."U!able code for any or all of these 
demems may reside in physical media or bc carried by 65 


electromagnelic media. Physical media indude the memory 
53 of the stations 5, various semiconductor memories, tape 
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What is elaimed is: · 
l. A me.thod, compri.~ing:. 


obtaiiling programmable witeless communieation. termi
nals each haVing a predeterminedminimal set of.opera
tional capabilities, a program memory for stering one 
or mo re feature modules and a processor. for eXC(."Uting 
one or more of the feature modules to control the 
operillional capabilitics, wbcrcin a substantial portion 
of the program memory is initially bbnk; 


establishing a database comprising a plurality of separaie 
plug-in program modules, each plug-in program mod-
uJe comprising program code cxccutablc by the pro
eessoe to enable implementation of a predetermined 
one or tnoi'e. comnninication features; 


di.<;tributing one of the programmable wireless communi
cation terminals to a subseriber of a cümmunication 
service oJfered by a wirelcss communication network; 


receiving from the subscriber a seleetian of a feature from 
among .a plurality of available features; 


retrieving one of the exe(."Utable pmgram modules from 
the database, the retricvcd module corrcsponding to the 
selected feature; · 


downloading the rctrieved moduJe into the substantiaJ 
portion of the program memory in the one pro!,>ram
mable wirelcss communication terminal. to cnable the 
one wireless communication terminalto hnplemeni the 
selccted featurc; and 


automatically provi.o;ioning at !east one element of the 
wirelcss communiCation network to aetivale a subscrip
tion servicc corrcsponding to the selected feature. 


2. A method as claim 1, furtber comprising transmitting 
information relating to the available features over the air
link to the one programmable wireless communication ter
minal for presentation to the subscribcr, to facilitatc fcaturc 
selection by the subscnber. 


3. A method as in claim t, further comprising: 
receiving from the subscriber a selection of a second one 


of the available featUres 
re teieving second one of the exccutable program modulcs 


from the databa:;e, the second retrieved moduJe corre
sponding to the second selected feature; and 


downloading the second retrieved module into the sub
stantial portion of the program memory in the one 
programmable wireless communication tenninal, to 
enable the one wireless communication terminal to 
implement the second selected feature. 


4. A method as claim 3, furthcr comprising automatically 
provisioning at !east one element of the wirelcss communi-
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C;ltion ne~ork to aetivale a sub&eriptiQn service corre.<>pond
ing to the second selectcd fcature, 


5. A mobile wireless communication nciwork for pro:vid
ing communication services for subscrjpers using wireless. 
terminal devices, comprising: 


a plurality of base stations implementing wireless com
munications with the wirelcss tcrminal devices ovcr a 
standard air interface; 


5 


a mobile switching center coupled to the base stations; 
10 


a controller for controlling services provided througb the 
wireless communication networkto the wireless termi
nal devices; 


an ·over-tbe-air software dowriload server coupled for 
communication \vith the wireless terminal devices l5 


ihrough the mobile switching center and one or more of 
tlie base stations; 


a database comprising a plurality of separatc plug-in 
program modules coupled to selectivdy supply the 
modulcs to the download server, each of the' plug-in 20 


program modules comprising program code executable 
by a proccssor of a wirelcss ·terminal device to enable 
irnplementation of a predeterm:ined one ot mor(} termi
nal features; and 


18 
module <:om:sponding to the :;ehlcted feature from 
the database aud transmits the received program 
modüle thr6ugh the mobile switching center and one 
of IJle base s.t;~tions and over the standard air inter
face to one wireless term:inal device associated with 
the one subscriber for storage therein, to enable 
implcmcntation of the seleeteel feature by the asso
ciated wirelcss tcnninal device, and 


upon lransmission of the rcccived program modulc to 
the one wireless terniinal .device, the dawnload 
scrvet causes the provisioning system to supply 
provisioning data to the controllcr for aetivatian of a 
!Service associated with the selected feature in the 
wireless communication network w;th respeet to the 
one wireless terminal device. 


6. A mobile wireless communication network as in ela im 
5, wberein the standard air interface irnplemented through 
the base stations supports digital voice and data communi
cation servites. 


7. A mobile wireless communicationnetwork as jn da:irn 


a provisioning system in communication with the con
treller for supplying provisioning data to the controller 
for activacion of services in the wireless communica
tion network, wherein: 


5, further compming a server coupled for data communi
.cation through the mobile switching center, for transmiiting 
infon:i:iation: deserihing available features to the w;reless 
~rminal deviccs for prescnJation to subscd~e~s, to facWt~~e 


25. feature seleetions. 


upon identification of a fcature selcctcd by one 
· subscriber, the downlead server reeeives a program 
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8. A mobile wireless comnwnica\i!>!l n.etwot!< as ~n cl.aim 
7, wherein the informa.tion comprises one or more web 
p11ges. deserihing the available feature.<;. 


* * * 
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Introduction 


[This introduction is not part of IEEE Std 802.llb-1999, Supplement to IEEE Standard for Information technology
Telecommunications and information exchange between systems-Local and metropolitan area networks-Specific 
Requirements-Part 11: Wireless LAN Medium Aecess Control (MAC) and Physical Layer (PHY) specifications: 
Higher-Speed Physical Layer Extension in the 2.4 GHz Band.) 


This standard is part of a family of standards for local and metropolitan area networks. The relationship 
between the standard and other members of the family is shown below. (The numbers in the figure refer to 
IEEE standard numbers.) 


1; 
0: 
::> 802.2 LOGICAL LINK CONTROL ü Lu w 0: (/) ::> 
0 b N f-w z DATA 0 t: w 802.1 BRIDGING <X> 


J: ::;; LINK 
ü w LAYER 
0: (!) 
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cO z 
s: <( 


w 
::;; 802.3 802.4 802.5 802.6 802.9 802.11 802.12 


> N MEDIUM MEDIUM MEDIUM MEDIUM MEDIUM MEDIUM MEDIUM 
0: 0 ACCESS ACCESS ACCESS ACCESS ACCESS ACCESS ACCESS w <X> 


e; 
"' 802.3 802.4 802.5 802.6 802.9 802.11 802.12 PHYSICAL 0 


PHYSICAL PHYSICAL PHYSICAL PHYSICAL PHYSICAL PHYSICAL PHYSICAL co LAYER 


' Formerly IEEE Sid 802.1A. 


This family of standards deals with the Physical and Data Link layers as defined by the International Organiza
tion for Standardization (ISO) Open Systems Interconnection (OSI) Basic Reference Model (ISO!IEC 
7498-1: 1994). The aecess standards define seven types of medium aecess technologies and associated physi
cal media, each appropriate for particular applications or system objectives. Other types are under 
investigation. 


The standards defining the aecess technologies are as follows: 


• IEEE Std 802 


• ANSIIIEBE Std 802.1B 
and 802.1k 
[ISOIIEC 15802-2] 


• ANSI/IEEE Std 802.1D 
[ISOIIEC 15802-3] 


• ANSI/IEEE Std 802.1E 
[ISO!IEC 15802-4] 


• IEEE Std 802.1F 


• ANSI!IEEE Std 802.1G 
[ISOIIEC 15802-5] 


Overview and Architecture. This standard provides an overview to the family 
of IEEE 802 Standards. 


LANIMAN Management. Defines an OSI management-compatible architec
ture, and services and protoeel elements for use in a LANIMAN environment 
for performing remole management. 


MediaAecess Control (MAC) Bridges. Specifies an architecture and protoeel 
for the interconnection of IEEE 802 LANs below the MAC service boundary. 


System Load Protocol. Specifies a set of services and protoeel for those 
aspects of management concemed with the loading of systems on IEEE 802 
LANs. 


Common Dejinitions and Procedures for IEEE 802 Management lnformation 


Remote Media Aecess Control Bridging. Specifies extensions for the intercon
nection, using nön-LAN communication technologies, of geographically sepa
rated IEEE 802 LANs below the level of the logicallink control protocol. 
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• ANSIIIEBE Std 802.2 
[ISO/IEC 8802-2] 


• ANSI/IEEE Std 802.3 
[ISO/IEC 8802-3] 


• ANSIIIEBE Std 802.4 
[ISO/IEC 8802-4] 


• ANSIIIEBE Std 802.5 
[ISO/IEC 8802-5] 


• ANSIIIEBE Std 802.6 
[ISO/IEC 8802-6] 


• ANSIIIEBE Std 802.9 
[ISOIIEC 8802-9] 


• ANSIIIEBE Std 802.10 


• IEEE Std 802.11 
[ISO/IEC DIS 8802-11] 


• ANSIIIEBE Std 802,12 
[ISO/IEC DIS 8802-12) 


Logical Link Control 


CSMAICD Aecess Method and Physicaf Layer Specifications 


Token Passing Bus Aecess Method and Physical Layer Specifications 


Token Ring Aecess Method and Physical Layer Specifications 


Distributed Queue Dual Bus Aecess Method and Physical Layer Specifica
tions 


lntegrated Services (JS) LAN lnterface at the Mediwn Aecess Control and 
Physical Layers 


lnteroperable LANIMAN Security 


Wireless LAN Medium Aecess Control and Physical Layer Specifications 


Demand Priority Aecess Method, Physical Layer and Repeater Specifica
tions 


In addition to the fami1y of standards, the following is a recommended practice for a common Physical 
Layer technology: 


. • IEEE Std 802.7 IEEE Reeommended Practice for Broadband Local Area Networks 


The following additional working groups have authorized standards projects under deve1opment: 


• IEEE802.14 


• IEEE 802.15 


• IEEE802.16 


iv 


Standard Protoealfor Cable-TV Based Broadband Communication Network 


Wireless Personal Area Networks Aecess Method and Physical Layer 
Specifications 


Broadband Wireless Aecess Method and Physical Layer Specifications 
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Supplement to lEE E Standard for 
lnformation technology-


Telecommunications and information exchange 
between systems-


Leeal and metropolitan area networks
Specific requirements-


Part 11 : Wireless LAN Medium Aecess 
Control (MAC) and Physical Layer 
(PHY) specifications: 


Higher-Speed Physical Layer 
Extension i·n the 2.4 GHz Ban,d 


[This supplement is based on IEEE Std 802.11, 1999 Edition.] 


EDITORIAL NOTE-The editing instructions conlained in this supplement detine how to merge the material conlained 
herein into the existing base standard to form the new comprehensive standard, as created by the addition of IEEE Std 
802.11b-1999. 


The editing instructions are shown in bold italic. Three editing instructions are used: change, delete, and 
insert. Change is used to make small corrections in existing text or tables. This editing instruction specifies 
the location of the change and deserihes what is being changed either by using strikethrough (to remove old 
material) or underscore (to add new material). Delete removes existing material. lnsert adds new material 
without disturbing the existing material. Insertions may require renumbering. If so, renumbering instructions 
are given in the editing instructions. Editorial notes will not be carried over into future editions. 


3.8 Basic service set (BSS) basic rate set 


Change the text in this suhelause as shown: 


The set of data transfer rates that all the stations in a BSS will be capable of using to receive and transmit 
frames 1Q/from the wireless medium (WM). The BSS basic rate set data rates are preset for all stations in 
the BSS. 
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4. Abbreviations and acronyms 


Insert the following abbreviations alphabetically in the list in Clause 4: 


CCK eomplementary eode keying 


HR!DSSS High Rate direet sequenee spread speetrum using the Long Preamble and header 


HR!DSSS/short High Rate direet sequenee spread speetrum using the optional Short Preamble 
and header mpde 


HR!DSSS/PBCC High Rate direet sequenee spread speetrum using the optional paeket binary eon
volutional eoding mode and the Long Preamble and header 


HR!DSSS/PBCC/short High Rate direet sequenee spread speetrum using the optional paeket binary eon
volutional eoding mode and the optional Short Preamble and header 


7.2.3.1 Beacon frame format 


Change Notes J and 2 ofTable 5 as shown: 


Table 5-Beacon frame body 


Order Information No te 


1 Timestamp -
2 Beacon interval -


3 Capability Infonnation ·-


4 SSID -
5 Supported Rates -


6 FH Parameter Set 1 


7 DS Parameter Set 2 


8 CF Parameter Set 3 


9 IBSS Parameter Set 4 


10 TIM 5 


NOTES: 


1-The FH Parameter Set infonnation element is enly present within Beacon frames generated by STAs using fre
quency-hopping PHYs. 


2-The DS Parameter Set infonnation element is enly present within Beacon frames generated by ST As using direet 
sequence PHY s. 


3-The CF Parameter Set infonnation element is only present within Beacon frames generated by APs supporting 
aPCF. 


4-The IBSS Parameter Set infonnation element is only present within Beacon ~rames generated by STAs in an IBSS. 


5-The TIM infonnation element is only present within Beacon frames generated by APs. 
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HIGHER-SPEED PHYSICAL LAYER EXTENSION IN THE 2.4 GHz BAND 


7.2.3.9 Probe Response frame format 


Change Notes 1 and 2 ofTable 12 as shown: 


Table 12-Probe Response frame body 


Oroer Infonnation No te 


1 Timeslamp -


2 Beacon interval -
3 Capability Information -


4 SSID -


5 Supported Rates -
6 FH Parameter Set 1 


7 DS Parameter Set 2 


8 CF Parameter' Set 3 


9 IBSS Parameter Set 4 


NOTES: 


I EEE 
Std 802.11b-1999 


1-The FH Parameter Set information element is enlj' present within Probe Response frames generated by STAs using 
frequency-hopping PHY s. 


2-The DS Parameter Set information element is enlj' present within Probe Response frames generated by STAs using 
direet sequence PHY s. 


3-The CF Parameter Set·information element is only present within Probe Response frames generated by APs support-
ingaPCF. · 


4-.The IDSS Parameter Set information element is only present within Probe Response frames generated by STAs in 
aniBSS. 


7 .3.1.4 Capability lnformation field 


Change the text in 7.3.1.4 and Figure 27 as show n: 


The Capability Information field contains a number of subfields that are used to indicate requested or adver
tised capabilities. 


The length of the Capability Information field is 2 octets. The Capability Information field consists of the 
following subfields: ESS, IBSS, CF-Pollable, CF-Poll Request, aru! Privacy, Short Preamble PBCC. and 
Channel Agility. The format of the Capability Information field is as illustrated in Figure 27. 
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Octets: 
2 


Flgure 27-Capability lnformation flxed field 


Insert thefollowing text at the end of7.3.1.4: 


APs (as weil as STAs in IBSSs) shall set the Short Preamble subfield to 1 in transmitted Beacon. Probe 
Response. Association Response. and Reassociation Response management MMPDUs to indicate that the 
use of the Short Preamble option. as described in 18.2.2.2. is allowed within this BSS. To indicate that the 
use of the Short Preamble option is not allowed the Short Preamble subfield shall be set to 0 in Beacon 
Probe Response. Association Response. and Reassociation Response management MMPDUs transmitted 
within the BSS. 


STAs shall set the Short Preamble subfield to 1 in transmitted Association Request and Reassociation 
Request MMPDUs when the MIB attribute dot11ShortPreambleOptionlmplemented is true. Otherwise. 
STAs shall set the Short Preamble subfield to 0 in trarismitted Association Request and Reassociation 
Request MMPDUs. 


APs (as well as STAs in IBSSs) shall set the PBCC subfield to 1 in transmitted Beacon. Probe Response. 
Association Response and Reassociation Response management MMPDUs t<;> indicate that the use of the 
PBCC Modulation option. as described in 18.4.6.6. is al1owed withinthis BSS. To indicate that the use of the 
PBCC Modulation option is not allowed. the PBCC subfield shall be set to 0 in Beacon. Probe Response. 
Association Response. andReassociation Response management MMPDUs transmitted within the BSS. 


STAs shall set the PBCC subfield to 1 in transmitted Association Request and Reassociation Request 
MMPDUs when the MIB attribute dot11PBCC0ptionlmplemented is true. Otherwise. STAs shall set the 
PBCC subfield to 0 in transmittedAssociation Eequest and Eeassociation Request MMPDUs. 


Bit 7 of the Capabilities Information field shall be used to indicate the usage of Channel Agility by the HR/ 
DSSS PHY. STAs shall set the Channel Agility bit to 1 when Channel Agility is in use. and shall set it 
to 0 otherwise. 


Bits 8-15 of the Capability Information field are reserved. 
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HIGHER-SPEED PHYSICAL LAYER EXTENSION IN THE 2.4 GHz BAND 


7 .3.1.9 Status Code field 


Add three Status Codes to Table 19 as shown: 


Table 19-Status Codes 


. Status Code Meaning 


19 Association denied due to 
requestin~: station not sun-
!2Qrting tbe ShQrt l]:eam-
hle ontion. 


20 Associatiou deuied due tQ 
requesl.ini: station not sun-
12Q!tini: the PBCC Modula-
tionontion. 


2.1 A~sociation denied due tQ 
requestini: station not sun-
nortini: theChannel Ai:il-
i~ontion. 


7.3.2.2 Supported Rates element 


Change the text in 7.3.2.2 as shown. 


lEE E 
Std 802.11 b-1999 


The Supported Rates element specifies aH the values mtes that thls station is eapable of reeeiving in the 
Operational-Rate-Set parameter. as described in the MLME Join.request and MLME Start.request primi
tives. The information field is encoded as 1-8 octets, where each octet deserihes a single Supported Rate-in 
Hnits of 500 kl3itis. 


Within Beacon, Probe Response, Association Response, and Reassociation Response management frames, 
each Supported Rate belonging to the BSSBasie RateSet BSS basic rateset is encoded as an octet with the 
msb (bit 7) set to 1 (e.g., a 1 Mbit/s rate belonging to the BSSBasieRateSet BSS basic rateset is encoded as 
X'82'). Rates not belonging to the BSSBasieRateSet BSS basic rate set are encoded with the msb set to 0 
(e.g., a 2 Mbitls rate not belonging to the BSSBasieRateSet BSS basic rateset is encoded as X'04'). The msb 
of each Supported Rate octet in other management frame types is ignored by receiving ST As. 


BSSBasieRateSet The BSS basic ra te set information in Beacon and Probe Response management frames i§. 
delivered to the management entity in an STA via the BSSBasicRateSet parameter in the MLME Scan.con
firm primitive. It is used by the management entity in an ST As~ to avoid associating with a BSS if the 
STA cannot receive and transmit all the data rates in the BSSBasieRateSet BSS basic rate set (see 
Figure 36). 


9.2 DCF 


Change the eleventh paragraph in 9.2 as shown. 


The medium aecess protoeal allows for stations to support different sets of data rates. All STAs shall be able 
!Q_receive and transmit at all the data rates in the aBasicRateSet specified parameter of the 
MLME Join.request and MLME Start.request primitives and tFansmit at one or mare of the aBasieRateSet 


Copyright© 2000 IEEE. All rights reserved. 5 


Authorized licensed use limited to: United States Patent and Trademark Office. Downloaded on March 24,2014 at 20:51:34 UTC from JEEE Xplore. Restrictions apply. 


12 







I EEE 
Std 802.11 b-1999 SUPPLEMENTTO IEEE STANDARD FOR INFORMATION TECHNOLOGY-


elata rates. To support the proper operation of the RTS/CTS and the Virtual Canier Sense mechanism, all 
STAs shall be able to deteet the RTS and CTS frames. For this reason, the RTS and CTS frames shall be 
transmitted at one of theratesin the BSS basic rate set aBasieRate8et rates. (See 9.6 for a description of 
multirate operation.) 


9.6 Multirate support 


Change the existing text as shown: 


Some PHY s have multiple data transfer rate capabilities that all ow implementations to perform dynamic rate 
switching with the objective of improving performance. The algorithm for performing rate switching is 
beyond the scope of this standard, but in order to ensure coexistence and interoperability on 
multirate-capable PHY s, this standard detinesaset of rules that shall be followed by all STAs. 


All Control frames shall be transmitted at one of the rates in the B88BasieRate8et BSS basic rate set fsee 
10.3.10.1), Of at one of the rates in the PHY manelatory rate set so that they will be understood by all STAs in 
the BSS. 


All frames with multieast and breadeast RAshall be transmitted at one of the rates included in the B88Basi 
eRate8et BSS basic rate set, regardless of their type or subtype. 


Data andfor management MPDUs with a unieast immeeliate aelelfess RAshall be sent on any supported data 
rate selected by the rate switching mechanism (whose output isanintemal MAC variable called MACCur
rentRate, de:fineel in tmits of 500 ldlit/s, which is used for calculating the DurationllD field of each frame). 
An STA shall not transmit at a rate that is known not to be supported by the destination STA, as reported in 
the Supported Rates element in the management frames. For frames of type Data + CF - ACK, Data + CF -
Poli + CF- ACK, and CF- Poli + CF - ACK, the rate chosen to transmit the frame must be supported by 
both the addressed recipient STA and the STA to which the ACK is intended. 


In order toTo allow the transmitting STA to calculate the contents of the DurationllD field, the responding 
STA shall transmit its Control Response and Management Response frames (either CTS or ACK) at the 
highest rate in the BSS basic rate set that is I ess than or equal to the rate of at the same fate as the immedi
ately previous frame in the frame exchange sequence (as defined in 9.7). if this rate beloHgs to the PHY man 
elatOF)' rates, Of else at the highest possible rate belonging to the PHY rates in the B88BasieRate8et. In 
addition. the Control Response frame shall be sent using the same PHY options as the received frame. 


For the HR/DSSS PHY. the time required to transmit a frame for use in the Duration/ID field is determined 
using the PLME-TXIIME.request primitive and the PLME-TXTIME.confirm primitive. both defined 
in 1.3.4. 


1 0.3.2.2 MLME_scan.confirm 


Change "s et" to "s ets" in the Name and Description columns for the PHY Parameter S et. 
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HIGHER.SPEED PHYSICAL LAYER EXTENSION IN THE 2.4 GHz BAND 


1 0.3.2.2.2 Semantics of the service primitive 


Change the table as shown: 


Name Type Valid range 


BSSID MACAddress N/A 


SSID Octet string 1-32 octets 


ESSType Enumeration INFRASTRUCTURE, 
INDEPENDENT 


Beacon Period lnteger NIA 


DTIMPeriod lnteger As defined in frame 
form at 


Timeslamp Integer N lA 


Local Time . Integer N lA 


PHY Pararneter Set As defined in frame As defined in frarne 
form at formai 


CF Pararneter Set As defined in frame As defined in frarne 
form at format 


IBSS Pararneter Set As defined in frame As defined in frame 
format form at 


Capability Information As defined in frame As defined in frame 
form at format 


BSSBasicRateSet Set of intergers 1-27 inclusive (for each 
integer in the set) 


Copyright© 2000 IEEE. All rights reserved. 
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Descriptio n 


The BSSID of the found 
BSS. 


The SSID of the found 
BSS. 


The type of the found BSS. 


The Beacon period qf the 
found BSS (in TU). 


The DTIM period of the 
BSS (in heacon periods ). 


The timeslamp of the 
received frarne (probe 
responselbeacon) from the 
found BSS. 


The value of STA's TSF 
timer at the start of recep-
tion of the first ()Ctet of the 
timeslamp field of the 
received frarne (probe 
response or beacon) from 
the found BSS. 


The parameter set relevant 
to the PHY. 


The parameter set for the 
CF periods, if foilnd BSS 
supports CF mode. 


The parameter set for the 
IBSS, iffound BSS is an 
IBSS. 


The advertised capabilities 
of the BSS. 


The sel of data rates fia-
lillits ef 500 ke/s) that must 
be supported by all STAs 
that desire to join this BSS. 
The STAs must be able to 
receive and transmit at 
each of the data rates listed 
in the set. 
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1 0.3.3.1.2 Semantics of the service primitive 


Change the table as shown: 


Name Type Valid range Descriptio n 


BSSDescription BSSDescription N/A The BSSDescription 
of the BSS to join. 
The BSSDescription 
is a member of the 
set of descriptions 
that was returned as a 
result of a MLME-
SCAN.request. 


JoinFailureTimeout In leger ;;" 1 The time limit, in 
uni ts of beacon inter-


' 
val s, after which the 
join procedure will 
be terminated. 


ProbeDelay lnteger N/A Del ay (in ftS) to be 
used prior to trans-
mitting a Probe. 
frame during active 
.scanning. 


OperationaiRateSet Set of integers 1-127 inclusive (for The set of data rates 
each integer in the (in 111lits ef 5(}(} 
set) ~that the STA 


desires to us e for 
communication 
within the BSS. The 
STA must be able to 
receive at each of the 
data rates Iisted in the 
set. The Opemtienal 
RateSet This set is a 
superset of the :888-
BasieRateSet BSS 
basic rate sel adver-
tised by the BSS. 


1 0.3.1 0 Start 


Change "set" to "sets" in the Name andDescription columnsfor the PHY ParameterSet. 
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1 0.3.1 0.1.2 Semantics of the service primitive 


Change the table as shown: 


Name Type Valid range 


SSID Octet string 1-32 octets 


ESSType Enumeration INFRASTRUCTURE, 
INDEPENDENT 


Beacon period Integer ;"} 


DTIMperiod Integer As defined in 7.3.12.6 


CF Parameter Set As defined in Frame As defined in 7.3.2.5 
Form at 


PHY Parameter Set As defined in Frame As defined in 7.3.2.3 
Format or 7.3.2.4 


IBSS Parameter Set As defined in Frame As defined in 7.3.2.7 
Format 


ProbeDelay Integer N/A 


Capabili ty Inf ormati on As ilefined in Frame As defined in 7.3.1.4 
Form at 


BSSBasicRateSet Set of integers 1-127 inclusive (for 
each integer in the set) 


OperationalRateSet Set of integers 1-127 inclusive (for 
each integer in the set) 


Copyright© 2000 IEEE. All rights reserved. 
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Descriptio n 


The SSID of the BSS. 


The type of the BSS. 


The Beacon period of the 
BSS (in TU). 


The DTIM period of the 
BSS (in Beacon periods). 


The Parameter Set for CF. 
periods, if the BSS sup-
ports CF mod e. 
aCFPPeriod is modified 
as a side effect of the 
issuance of a MLME-
START.request primitive. 


The Parameter Set rele-
vant to the PHY. 


The Parameter Set for the 
IBSS, if BSS is an IBSS. 


Del ay (in ,us) to be used 
prior to transmining a 
Probe frame during active 
scanning. 


The capabilities to be 
advertised for the BSS. 


The set of data rate~ 
liaits ef sgg ldJit!s) that 
must be supported by all 
STAs that desire to join 
this BSS. The STA that is 
creating the BSS must be 
able to receive and trans-
mit at each of the data 
rates Iisted in the set. 


The set of data rates ~ 
lillits ef 500 kllitls) that 
the STA desires to use for 
communication within 
the BSS. The STA must 
be abi e to receive at each 
of the data rates listed in 
the set. :fl!e GfleFatieaal 
RateSet This set is a 
superset of the BSS basic 
rate set BSSBasieRate 
Sel advertised by the 
BSS. 
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10.4.4 PLME_DSSSTESTMODE 


Add switches for the new options as show n: 


PLME-DSSSTESTMODE.request ( 


Name 


TEST _ENABLE 


TEST_MODE 


SCRAMBLE_STATE 


SPREADING_STATE 


D ATA_ TYPE 


DATA_RATE 


EREAMBLE TYPE 


MQD!JLATIQN CODE TYPE 


10 


TEST_ENABLE, 


TEST_MODE, 


SCRAMBLE_STATE, 


SPREADING_STATE, 


DATA_TYPE, 


DATA_RATE; 


PREAMBLE TYPE; 


MODULATION CODE TYPE; 


) 


Type 
Valid 


Descriptio n 
range 


Boolean True, false If true, enables the PHY test mode according to the 
remaining parameters. 


lnteger 1,2,3 TEST ..:.MODE selects one of three operational 
mod es: 


- 01 = transparent receive 


- 02 = continuous transmit 


- 03 = 50% duty cycle 


Boolean True, false lf true, sets the operational state of the scrambler 
toON. 


Boolean True,false lf true, selects the operational state of the chipping. 


lnteger 1, 2, 3 Selects one of three data pattems to be used for the 
transmit portions of the tests; for example: 
all one, all zeros, and random data pattems. 


Integer 2,4,.1.1...22 Selects: 
- 02 =I Mbit/s 
- 04= 2 Mbitls 
- Il = 5.5 Mbit/s 
- 22 = Il Mbit/s 


Boolean !l!!!l...QJ Selects the preamble Ien~th. 
- 0 =!on~ 
- ~ 


Can~null. 


Boolean null, 0 I Selects the modulation code: 
- fu=..CCK 
- I =PBCC 


Can be null. 
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HIGHER-SPEED PHYSICAL LAYER EXTENSION IN THE 2.4 GHz BAND 


Add Clause 18 as jollow s: 


lEE E 
Std 802.11b-1999 


18. High Rate, direet sequence spread spectrum PHY specification 


18.1 Overview 


This clause specifies the High Rate extension of the PHY for the Direet Sequence Spread Spectrum (DSSS) 
system (Clause 15 of IEEE Std 802.11, 1999 Edition), hereinafter known as the High Rate PHY for the 2.4 
GHz band designated for ISM applications. 


This extension of the DSSS system builds on the data rate capabilities, as described in Clause 15 of 
IEEE Std 802.11, 1999 Edition, to provide 5.5 Mbit/s and 11 Mbitls payload data ratesin addition to the I 
Mbps and 2 Mbps rates. To provide the higher rates, 8-chip complementary code keying (CCK) is employed 
as the modulation scheme_ The chipping rate is 11 MHz, which is thesameas the DSSS system described in 
Clause 15 of IEEE Std 802.11, 1999 Edition, thus providing the same occupied channel bandwidth. The 
basic new capability described in this clause is called High Rate Direet Sequence Spread Spectrum (HR/ 
DSSS). The basic High Rate PHY uses the same PLCP preamble and header as the DSSS PHY, so both 
PHY s can co-ex.ist in the same BSS and can use the rate switching meehani sm as provided. 


In addition to providing higher speed extensions to the DSSS system, a number of optional features allow 
the performance of the radio frequency LAN system to be improved as technology allows the implementa
tion of these options to become cost effective. 


An optional mode rep1acing the CCK modulation with packet binary convo1utional coding (HR/DSSS/ 
PBCC) is provided. 


Another optional mode is provided that al]ows data throughput at the higher rates (2, 55, and 11 Mbitls) to 
be significantly increased by using a shorter PLCP preamble. This mode is called HRIDSSS/short, or HR/ 
DSSS/PBCC/short. This Short Preamble mode can coex.ist with DSSS, HR/DSSS, or HR/DSSS/PBCC 
under limited circumstances, such as on different channels or with appropriate CCA mechanisms_ 


An optional capability for Channel Agility is also provided. This option allows an implementation to over
come some ipherent difficulty with static channel assignments (a tone jammer), without burdening all imple
mentations with the added cost of this capability_ This option can also be used to implement IEEE 
802.11-compliant systems that are interoperable with both FH and DS modulations. See Annex F for more 
detail s. 


18.1.1 Scope 


This clause specifies the PHY entity for the HR/DSSS extension and the changes that have to be made to the 
base standard to accommodate the High Rate PHY. 


The High Rate PHY layer consists of the following two protocol functions: 


a) A PHY convergence function, which adapts the capabilities of the physical medium dependent 
(PMD) system to the PHY service. This function is supported by the PHY convergence procedure 
(PLCP), which defines a method for mapping the MAC sublayer protocol data uni ts (MPDU) into a 
framing format suitable for sending and receiving user data and management information between 
two or more STAs using the associated PMD system. The PHY exchanges PHY protocoldata uni ts 
(PPDU) that contain PLCP service data units (PSDU). The MAC uses the PHY service, so each 
MPDU corresponds toa PSDU that is carried in a PPDU. 
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b) A PMD system, whose function detines the characteristics of, and method of transmiiting and 
receiving data through, a wireless medium between two or more STAs, each using the High Rate 
PHY system. 


18.1.2 High Rate PHY functions 


The 2.4 GHz High Rate PHY architecture is depicted in the ISOIIEC .basic reference model shown in 
Figure 137. The High Rate PHY contains three functional entities: the PMD function, the PHY convergence 
function, and the layer management function. Each of these funelions is described in detail in 18.1.2.1, 
18.1.2.2, and 18.1.2.3. For the purposes of MAC and MAC management, when Channel Agility is both 
present and enabjed (see 18.3.2 and Annex C), the High Rate PHY shall be interpreted to be both a High 
Rate and a frequency-hopping PHY. 


The High Rate PHY service shall be provided to the MAC through the PHY service primitives described in 
Clause 12ofiEEEStd802.11, 1999Edition. 


18.1.2.1 PLCP sublayer 


To all ow the MAC to operate with minimum dependence on the PMD sublayer, a PLCP sublayer is defi.ned. 
This function simplifies the PHY service interface to the MAC services. 


18.1.2.2 PMD sublayer 


The PMD sublayer provides a means and method of transmitting and receiving data through a WM between 
two or more STAs, each using the High Rate system. 


18.1.2.3 PHY management entity (PLME) 


The PLME performs · management of the Iocal PHY functions in conjunction with the MAC 
management entity. 


18.1.3 Servlee specification method and notation 


The models represented by figures and state diagrams are intended to be illustralions of funelions provided. 
It is important to distinguish between a model and a real implementation. The models are optimized for sim
plicity and clarity of presentation; the actual method of implementation is Ieft to the discretion of the High 
Rate PHY compliant developer. 


The service of a Iayer or sublayer isa set of capabilities that it offers toa user in the next-higher layer (or 
sublayer). Abstract services are specified here by deserihing the service primitives and parameters that char
acterize each service. This definition is independent of any particu!ar implementation. 


18.2 High Rate PLCP sublayer 


18.2.1 Overview 


This suhelause provides a convergence procedure for the 2, 5.5, and 11 Mbit/s specifi.cation, in which 
PSDUs are converted to and from PPDUs. During transmission, the PSDU shall be appended toa PLCP pre
amble and header to create the PPDU. Two different preambles and headers are defined: the mandatory sup
ported Long Preamble and header, which interoperates with the current I Mbit/s and 2 Mbitls DSSS 
specification (as described in IEEE Std 802.11, 1999 Edition), and an optional Short Preamble and header. 
At the receiver, the PLCP preamble and header are processed to aid in demodulation and delivery of 
the PSDU. 
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The optional Short Preamble and header is intended for applications where maximum throughput is desired 
and interoperability with legacy and non-short-preamble capable equipment is not a consideration. That is, it 
is expected to be used only in networks of !ike equipment, which can all handie the optional mode. 


18.2.2 PPDU format 


Two different preambles and headers are defined: the mandatory supported Long Preamble and header 
which is interoperable with the current I Mbit/s and 2 Mbit/s DSSS specification (as described in IEEE Std 
802.11, 1999 Edition) and an optional Short Preamble and header. 


18.2.2.1 Long PLCP PPDU format 


Figure 127 shows the format for the interoperable (long) PPDU, including the High Rate PLCP preamble, 
the High Rate PLCP.header, and the PSDU. The PLCP prearnble contains the following fields: synchroniza
tion (Sync) and start frame delimiter (SFD). The PLCP header contains the following fields: signaling (SIG
NAL), service (SERVICE), length (LENGTH), and CCITT CRC-16; Each of these fields is described in 
detail in 18.2.3. The format for the PPDU, including the long High Rate PLCP preamble, the long High Rate 
PLCP header, and the PSDU, do not differ from IEEE Std 802.11, 1999 Edition for 1Mbit/s and 2 Mbit/s. 
The only exceptions are 


a) The encoding of the rate in the SIGNAL field; 


b) The use of a bit in the SERVICE field toresolvean ambiguity in PSDU length in octets, when the 
length is expressed in whole microseconds; 


e) The use of a bit in the SERVICE field to indicate if the optional PBCC mode is being used; 


d) The use of a bit in the SERVICE field to indicate that the transit frequency and bit eloeks are locked. 


Scrambled One's 


SIGNAL 
Sbits 


PLCP Header 
48bits 


PPDU 


Figure 127-Long PLCP PPDU format 


18.2.2.2 Short PLCP PPDU format (optional) 


1 MbiVs DBPSK 


The short PLCP preamble and header (HRIDSSS/short) is defined as optional. The Short Preamble and 
header may be used to minimize overhead and, th us, maximize the network data throughput. The format of 
the PPDU, with HR/DSSS/short, is depicted in Figure 128. 
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Scrambled Zero's 


shortSFD 
16 bits 


•' 


' 


SIGNAL 
8 bits 


2MbiUs 


Short PLCP Header 
48 bits at 2 MbiUs 


PPDU 


Figure 128-Short PLCP PPDU format 


A transmitter using the short PLCP will only be interoperable with another receiver that is al so capable of 
receiving this short PLCP. To interoperate with a receiver that is not capable of receiving a Short Preamble 
and header, the transmitter shall use the long PLCP preamble and header. The short PLCP preamble uses the 
1 Mbit/s Barker code spreading with DBPSK modulation. The short PLCP header uses the 2 Mbit/s Barker 
code spreading with DQPSK mo\fulation, and the PSDU is transmitted at 2Mbit/s, 5.5 Mbitls, or 11 Mbit/s. 


Stations not implementing this option that do active seanning will get a response even when the network is 
using Short Preambles, because all management traffic is returned with the same type preamble as received. 


18.2.3 PLCP PPDU field definitions 


In the PLCP field definition suhelauses (18.2.3.1 through 18.2.3.14), the definitions of the long (Clause 15) 
PLCP fields are given first, followed by the definitions of the short PLCP. The names for the short PLCP 
fields are preceded by the term "short." 


18.2.3.1 Long PLCP SYNC field 


The SYNC field shall consist of 128 bits of scrambled "1" bits. This field is provided so the receiver can per
form the necessary synchronization operations. The initial state of the scrambler (seed) shall be [1101100], 
where the leftmost bit specifies thevalueto put in the first delay element (Z1) in Figure 131, and the right
most bit specifies the value to put in the last del ay element in the scrambler. 


To support the reception of DSSS signals generated with implementations based on Clause 15, the receiver 
shall also be capable of synchronization on a SYNC field derived from any non-zero scrambler initial state. 


18.2.3.2 Long PLCP SFD 


The SFD shall be provided to indicate the start of PHY-dependent parameters within the PLCP preamble. 
The SFD shall be a 16-bit field, [1111 0011 1010 0000], where the rightmost bit shall be transmitted 
first in time. 
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18.2.3.3 Long PLCP SIGNAL field 
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The 8-bit SIGNAL field indicates to the PHY the modulation that shall be used for transmission (and recep
tion) of the PSDU. The data rate shall be equal to the SIGNAL field value multiplied by 100 kbit/s. The High 
Rate PHY supports four mandatory rates given by the following 8-bit words, which represent the rate in 
units of 100 kbit/s, where the lsb shall be transmitted first in time: 


a) X'OA' (msb to lsb) for 1 Mbit/s; 


b) X'14' (msb to lsb) for 2 Mbit/s; 


e) X'37' (msb to lsb) for 5.5 Mbit/s; 


d) X'6E' (msb to lsb) for 11 Mbit/s. 


The High Rate PHY rate change capability is described in 18.2.3.14. This field shall be protected by the 
CCITT CRC-16 franie check sequence described in 18.2.3.6. 


18.2.3.4 Long PLCP SERVICE fleld 


Three bits have been defined in the SERVICE field to support the High Rate extension. The rightmost bit 
(bit 7) shall be used to supplement the LENGTH field described in 1S.2.3.5. Bit 3 shall be used to indicate 
whether the modulation method is CCK <Ü> or PBCC <1>, as shownin Table 97. Bit 2 shall be used to indi
cate that the transmit frequency and symbol eloeks are derived from the same oscillator. This locked eloeks 
bit shall be set by the PHY layer based on its implementation configrnation. The SERVICE field shall be 
transmitted bO first in time, and shall be protected by the CCITT CRC-16 frame check sequence described in 
18.2.3.6. An IEEE 802.1 1-compliant device sh~ll set the values of the bits bO, b1, b4, b5, and b6 to 0. 


Table 97-SERVICE field definitions 


bO bl b2 b3 b4 bS b6 b7 


Reserved Reserved Locke d Mod. Reserved Reserved Reserved Length 
eloeks bit selection extension 
O=not bit bit 
1 = Iocked O=CCK 


1 =PBCC 


18.2.3.5 Long PLCP LENGTH field 


The PLCP length field shall be an unsigned 16-bit integer that indicates the number of microseconds 
required to transmit the PSDU. The transmitted value shall be determined from the LENGTH and DataRate 
parameters in the TXVECTOR issued with the PHY-TXSTART.request primitive described in 18.4.4.2. 


The length field provided in the TXVECTOR is in octets and is converted to microseconds for inelusion in 
the PLCP LENGTH field. The LENGTH field is calculated as follows. Since there is an ambiguity in the 
number of octets that is described by a length in integer microseconds for any data rate over 8 Mbit/s, a 
length extension bit shall be placed at bit position b7 in the SERVICE field to indicate when the smaller 
potential number of octets is correct. 


a) 5.5 Mbit/s CCK Length =number of octets x 8/5.5, rounded up to the next integer. 


b) 11 Mbit/s CCK Length =number of octets x 8111, rounded up to the next integer; the service field 
(b7) bit shall indicate a "0" if the rounding took !ess than 8/11 or a "I" if the 
rounding took more than or equal to 8111. 
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e) 5.5 Mbitls PBCC Length =(number of octets + 1) x 8/5.5, rounded up to the next integer. 


d) 11 Mbitls PBCC Length =(number of octets + 1) x 8/11, rounded up to the next integer; the ser-
vice field (b7) bit shall indicate a "0" ifthe rounding took !ess than 8/11 or a "1" 
if the rounding took mo re than or equal to 8/11. 


At the receiver, the number of octets in the MPDU is calculated as follows: 


a) 5.5 Mbitls CCK 


b) 11 Mbitls CCK 


e) 5.5 Mbitls PBCC 


d) 11 Mbitls PBCC 


Number of octets = Length x 5.5/8, rounded down to the next integer. 


Number of octets = Length x 11/8, rounded down to the next integer, minus 1 if 
the service field (b7) bit isa "1." 


Number of octets = (Length x 5.5/8) -1, rounded down to the next integer. 


Number of octets = (Length x 11/8) -1, rounded down to the next integer, minus 
1 ifthe service field (b7) bit isa "1." 


An example for an 11 Mbit/s calculation described in psuedocode form is shown below. At the transmitter, 
the values of the LENGTH field and length extension bit are calculated as follows: 


LENGTH'x = ((number of octets + P) x 8) I R 


LENGTH = Ceiling (LENGTH') 


If 


(R = 11) and (LENGTH-LENGTH') :z: 8111) 


the n 


Length Extension = 1 


else 


Length Extension = 0 


where 


R 
P= 


is the data rate in Mbitls; 
OforCCK; 
1 forPBCC; P= 


Ceiling (X) retums the smallest integer value greater than or equal to X. 


At the receiver, the number of octets in the MPDU is calculated as follows: 


Number of octets = Floor(((Length x R) I 8)- P)- Length Extension 


where 


16 


R 
P= 
P= 
Floor (X) 


is the data rate in Mbit/s; 
OforCCK; 
1 forPBCC; 
retums the largest integer value !ess than or equal to X. 
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Table 98 shows an example calculation for several packet lengths of CCK at 11 Mbit/s. 


Table 98-Example of LIENGTH calculations for CCK 


Length 


lEE E 
Std 802.11 b-1999 


Octets LENGTH 
TX octets 


(x 8/11) LENGTH extension 
(x 1118) 


Floor(X) RXoctets 
bit 


1023 744 744 0 1023 1023 1023 


1024 744.7273 745 0 1024.375 1024 1024 


1025 745.4545 746 0 1025.75 1025 1025 


1026 746.1818 747 1 1027.125 1027 1026 


Table 99 shows an example calculation for several packet lengths of PBCC at 11 Mbit/s. 


Table 99-Example of LENGTH calculations for PBCC 


(Octets Length (LENGTH 
TX octets 


X 8/11) + 1 
LENGTH extension 


X 11/8) -1 F1oor(X) RX octets 
bit 


1023 744.7273 745 0 1023.375 1023 1023 


1024 745.4545 746 0 1024.750 1024 1024 


1025 746.1818 747 1 1026.125 1026 1025 


1026 746.9091 747 0 1026.125 1026 1026 


This example illustrates why norma! rounding or truncation of the number will not produce the right result. 
The Iength field is defined in units of microseconds and must correspond to the actual Iength, and the num
ber of octets must be exact. 


The !east significant bit (lsb) shall be transmitted first in time. This field shall be protected by the CCITT 
CRC-16 frame check sequence described in 18.2.3.6. 


18.2.3.6 PLCP CRC (CCITT CRC-16) field 


The SIGNAL, SERVICE, and LENGTH fields shall be protected with a CCm CRC-16 frame check 
sequence (FCS). The CCITT CRC-16 FCS shall be the one's complement of the reinainder generated by the 
modulo 2 division of the protected PLCP fields by the polynomial 


The protected bits shall be processed in transmit order. All FCS calculations shall be made prior to data 
scrambling. A schematic of the processing is shownin Figure 129. 


As an example, the SIGNAL, SERVICE, and LENGTH fields for a DBPSK signal with a PPDU length of 
192 flS (24 octets) would be given by the following: 


0101 0000 0000 0000 0000 0011 0000 0000 [Ieftmost bit (bO) transmitted first in time] 
bO ................................................................. b48 
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The one's complement FCS for these protected PLCP preamble bits would be the following: 


0101 1011 0101 0111 [leftmost bit (bO) transmitted first in time] 
b0 ......................... bl6 


Figure 129 depicts this example. 


18 


TRANSMIT AND RECEIVE PLCP HEADER 
CCIT CRC-16 CALCULATOR 


SERIAL DATA , 
INPUT ------/'M 


CCITT 
CRC-16 


PRESET 
TO ONE's 


t------7, SERIAL DATA 
OUTPUT 


1. Preset to all one' s 
2. Shift signal, service length fields 


through the shift register 
3. Take one's complement of the remainder 
4. Transmit out serial X15 first 


CCITT CRC-16 POLYNOMIAL: G(x) = x16 + x12+ x5 + 1 


ONE's COMPLEMENT 1----7) SERIAL DATA OUTPUT 
(X15 FIRST) 


Figure 129-CCITT CRC-16 implementation 
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An illustrative example of the CCITI CRC-16 FCS using the information from Figure 129 is shown in 
Figure 130. 


Data CRC Registers 


0 
1 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 


msb lsb 


1111111111111111 
1110111111011111 
1101111110111110 
1010111101011101 
0101111010111010 
1011110101110100 
0110101011001001 
1101010110010010 
1011101100000101 
0110011000101011 
1100110001010110 
1000100010001101 
0000000100111011 
0000001001110110 
0000010011101100 
0000100111011000 
0001001110110000 
0010011101100000 
0100111011000000 
1001110110000000 
0010101100100001 
0101011001000010 
1010110010000100 
0101100100001000 
1010001000110001 
0101010001000011 
1010100010000110 
0100000100101101 
1000001001011010 
0001010010010101 
0010100100101010 
0101001001010100 


. 1010010010101000 . 


; lnitialize preset to one' s 


Figure 130-Example of CRC calculation 


18.2.3.7 Long PLCP data modulation and modulation rate change 


The long PLCP preamble and header shall be transmitted using the 1 Mbit/s DBPSK modulation. The 
SIGNAL and SERVICE fields combined shall indicate the modulation that shall be used to transmit the 
PSDU. The SIGNAL field indicates the rate, and the SERVICE field indicates the modulation. The transmit
terand receiver shall initiate the modulation and rate indicated by the SIGNAL and SERVICE fields, starting 
with the first octet of the PSDU. The PSDU transmission rate shall be set by the DATARATE parameter in 
the TXVECTOR, issued with the PHY-TXSTART.request primitive described in 18.4.4.1. 


18.2.3~8 Short PLCP synchronization (shortSYNC) 


The shortSYNC field shall consist of 56 bits of scrambled "0" bits. This field is provided so the receiver can 
perform the necessary synchronization operations. The initial state of the scrambler (seed) shall be 
[001 1011], where the left end bit specifies thevalueto place in the first delay element (Z1) in Figure 131, 
and the right end bit specifies thevalueto place in the last delay element (Z\ 
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18.2.3.9 Short PLCP SFD field (shortSFD) 


The shortSFD shall be a 16-bit field and be the time reverse of the field of the SFD in the long PLCP pream
ble (18.2.3.2). The field is the bit pattem 0000 OI 01 1100 1111. The right end bit shall be transmitted first in 
time. A receiver not contigured to use the short header option will not deteet this SFD. 


18.2.3.10 Short PLCP SIGNAL field (shortSIGNAL) 


The 8-bit SIGNAL field of the short header indicates to the PHY the data rate that shall be used for transmis
sion (and reception) of the PSDU. A PHY operating with the HR/DSSS/short option supports three manda
tory rates given by the following 8-bit words, where the lsb shall be transmitted first in time and the number 
represents the rate in units of 100 k:Bit/s: 


a) X'14' (msb to Jsb) for 2 Mbits/s; 


b) X'37'(msb to lsb) for 5.5 Mbits/s; 


e) X'6E' (msb to Jsb) for 11 Mbits/s. 


18.2.3.11 Short PLCP SERVICE field (shortSERVICE) 


The SERVICE field in the short header shall be thesameas the SERVICE field described in 18.2.3.4. 


18.2.3.12 Short PLCP LENGTH field (shortLENGTH) 


The LENGTH field in the short header shall be the sameas the LENGTH field described in 18.2.3.5 


18.2.3.13 Short CCITT CRC-16 field (shortCRC) 


The CRC in the short header shaii be thesameas the CRC field defined in 18.2.3.6. The CRC-16 is calcu
lated over the shortSIGNAL, shortSERVICE, and shortLENGTH fields. 


18.2.3.14 Short PLCP data modulation and modulation rate change 


The short PLCP preamble shall be transmitted using the 1 Mbit/s DBPSK modulation. The short PLCP 
header shall be transmitted using the2Mbit/s modulation. The SIGNAL and SERVICE fields combined 
shall indicate the modulation that shall be used to transmit the PSDU. The SIGNAL field indicates the rate, 
and the SERVICE field indicates the modulation. The transmitter and receiver shall initiate the modulation 
and rate indicated by the SIGNAL and SERVICE fields, starting with the first octet of the PSDU. The PSDU 
transmission rate shall be set by the DATARATE parameter in the TXVECTOR, issued with the 
PHY-TXSTART.request primitive described in 18.4.4.1. 


18.2.4 PLCP/High Rate PHY data scrambler and descrambler 


The polynomial G(z) = z-7 + z-4 + 1 shall be used to scramble all bits transmitted. The feedthrough config
uration of the scrambler and descrambler is self-synchronizjng, which requires no prior knowledge of the 
transmitter initialization of the scrambler for receive processing. Figure 131 and Figure 132 show typical 
implementations of the data scrambler and descrambler, but other implementations are possible. 


The scrambler shall be initialized as specified in 18.2.3.8 for the short PLCP and 18.2.3.1 for the Jong PLCP. 
For a Long Preamble, this shall result in the scrambler registers Z1 through z7 in Figure 131 having the data 
pattem [1101100] (i.e., Z1= 1... Z7= 0) when the scrambler is first started. The scrambler shall be initialized 
with the reverse pattem [0011011] when transmitting the optional Short Preamble. 
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SERIALDATA 


INPUT ----? 


SERIAL DATA INPUT 


XOR 


SCRAMElLER POLYNOMIAL: G(z) = z-7 +z-4 +1 


r-4 z1 z2z3 z4 


'v 


XOR 
' 


Figure 131-Data scrambler 


DESCRAMBLER POLYNOMIAL: G(z) = z-7 +z-4 +1 


" z1 z2z3 z4 , 


'~-' v 


XOR I' XOR 


Figure 132-Data descrambler 


18.2.5 PLCP transmit procedure 
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'- SERIALD ATA 


OUTPUT 


zs z!S z7 


zszsz7 


~ SERIAL DATA OUTP UT 


The transmit procedures for a High Rate PHY using the long PLCP preamble anci header are thesameas 
those described in IEEE Std 802.11, 1999 Edition (15.2.7 and 15.2.8), and do not change apart from the abil
ity to transmit 5.5 Mbit/s and 11 Mbit/s. 


The procedures for a transmitter employing HR/DSSS/short and HR/DSSS/PBCC/short are the same except 
for length and rate changes. The decision to use a long or short PLCP is beyond the scope of this standard. 


The PLCP transmit procedure is shown in Figure 133. 


A PHY-TXSTART.request (TXVECTOR) primitive will be issued by the MAC to start the transmission of a 
PPDU. In addition to DATARATE and LENGTH, other transmit parameters such as PREAMBLE_TYPE 
and MODULATION are set via the PHY-SAP with the PHY-TXSTART.request (TXVECTOR), as described 
in 18.3.5. The SIGNAL, SERVICE, and LENGTH fields of the PLCP header are calculated as described 
in 18.2.3. 
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MAC 


PHY _ TXSTART.req 
(TXVECTOR) 


PHY _ TXST ART.confinn 


PHY_DATA.req 


~Time 


PHY _DATA.confirm 


PHY _TXEND.req,_ ...... 


PHY _ TXEND.conf ---
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PMD_TXPWRLVL.req 


PMD_RATE.req 


PMD _ANTSEL.req 


PMD _ TXSTART.req 


PMD_DATA.req 


PMD_RATE.req 


PMD_DATA.req 


PMD_RATE.req 


PMD_MODULATION.req 


PMD_DATA.req 


PHY 
PLCP 


PHY 
PMD 


TX Power RAMP on 
Scramble Start 


CRC-16 Start 


CRC-16End 


Figure 133-PLCP transmit procedure 


The PLCP shall issue PMD_ANTSEL, PMD_RATE, and PMD_TXPWRLVL primitives to configure the 
PHY. The PLCP shall then issue a PMD_TXSTART.request, and the PHY entity shall immediately initiate 
data scrambling and transmission of the PLCP preamble based on the parameters passed in the 
PHY-TXSTART.request primitive. The time required for TX power on ramp, described in 18.4.7.6, shall be 
included in the PLCP synchronization field. Once the PLCP preamble transmission is complete, data shall 
be exchanged between the MAC and the PHY by a series of PHY-DATA.request (DATA) primitives issued 
by the MAC and PHY-DATA.confirm primitives issued by the PHY. The modulation and rate change, if any, 
shall be initiated with the first data symbol of the PSDU, as described in 18.2.3.7 and 18.2.3.14. The PHY 
proceeds with PSDU transrnission through a series of data octet transfers from the MAC. At the PMD Jayer, 
the data octets are sent in Isb-to-msb order and presented to the PHY layer through PMD_DATA.request 
primitives. Transmission can be prematurely terminated by the MAC through the primitive PHY
TXEND.request. PHY-TXSTART shall be disabled by the issuance of the PHY-TXEND.request. Norma! 
termination occurs after the transmission of the fina! bit of the last PSDU octet, calculated from the number 
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supplied in the PHY preamble LENGTH and SERVICE fields using the equations specified in '18.2.3.5. The 
PPDU transmission shall be completed and the PHY entity shall enter the receive state (i.e., PHY-TXSTART 
shall be disabled). It is recommended that modulation continue during power-down to prevent radiating a 
continuous wave (CW) ci:urier. Each PHY-TXEND.request is acknowledged with a PHY-TXEND.confirm 
primitive from the PHY. 


A typical state machine implementation of the PLCP transmit procedure is providedin Figure 134. 


PHY _ TXSTART.request(TXVECTOR) 


~. 
INITIALIZE 


TX PSDU OCTET 


PMD _ TXPWRLVL.req PHY _DATA.req(DATA) / 
PMD_ANTSEL.req '\, Get Octet from MAC ....... 


PMD_PREAMBLE.req / Set Octet Bit Count 


~ ~ 
TX SYNC PATIERN TXSYMBOL 


PMD _ TXSTART.req 
PMD_DATA.req ~ 


PMD_RATE.req (DBPSK) 


TX 128 Scrambled One's 


~ or 56 Scrambled Zero's 


TX 16-bit SFD 
DECREMENT BIT 


~ ' Deerement Bit Count 
by Blts Per Symbol -------


TXPLCPDATA 
Bit Count <> o 


w Bit Count = o : 


TX 8-bit SIGNAL 
.. 


DECREMENT LENGTH 
TX 8-bit SERVICE 


TX 16-bit LENGTH Deerement Length Count 
TX 16-bit CRC 


Leng1h <> 0 


~ Length = 0, 


'\, / 
SET UP PSDU TX SWITCH TO RX STATE 


~ Set Rate 
:---PMD_RATE.req (X) 


Set Modulation· 


PMD_MODULATION.req 
Set Length Count 


8 At any stage in the above flow diagram, if a PHY _TXTEND.request is received. 


Figure 134-PLCP transmit state machine 
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18.2.6 PLCP receive procedure 


The receive procedures for receivers contigured to receive the mandatory and optional PLCPs, rates, and 
roodulations are äescribed in this subclause. A receiver that supports this High Rate extension of the 
standard is capable of receiving 5.5 Mbit/s and 11 Mbit/s, in addition to 1 Mbit/s and 2 Mbit/s. If the PHY 
implements the Short Preamble option, it shall deteet both short and Long Preamble formats and indicate 
which type of preamble was received in the RXVECTOR. If the PHY implements the PBCC Modulation 
option, it shall deteet either CCK or PBCC Moduhitions, as indicated in the SIGNAL field, and shall report 
the type of roodulati on used in the RXVECTOR. 


The receiver shall implement the CCA procedure as defined in 18.4.8.4. Upon receiving a PPDU, the 
receiver shall distinguish between a long and short header format by the value of the SFD, as specified in 
18.2.2. The receiver shall demodulate a long PLCP header using BPSK at 1 Mbit/s. The receiver shall 
demodulate a short PLCP header using QPSK at 2 Mbit/s. The receiver shall use the SIGNAL and SERVICE 
fields of the PLCP header to determine the data rate and roodulati on of the PSDU. 


The PLCP receive procedure is shownin Figure 135. In order to receive data, the PHY-TXSTART.request 
shall be disabled so that the PHY entity is in the receive state. Further, through station management via the 
PLME, the PHY shall be set to the appropriate channel and the CCA method chosen. Other receive parame
ters, such as receive signal strength indication (RSSI), signal quality (SQ), and indicated DATARATE, may 
be accessed via the PHY-SAP. 


Upon receiving the transmitted energy, according to the selected CCA roode, the PMD_ED shall be enabled 
(according to 18.4.8.4) as the RSSI strength reaches the ED_THRESHOLD, andlot PMD_CS shall be 
enabled after code lock is established. These conditions are used to indicate activity to the MAC via PHY
CCA.indicate, according to 18.4.8.4. PHY-CCA.indicate(BUSY) shall be issued for energy detection andfor 
code lock prior to correct reception of the PLCP header. The PMD primitives, PMD_SQ and PMD_RSSI, 
are issued to update the RSSI and SQ parameters reported to the MAC. 


After PHY-CCA.indicate is issued, the PHY entity shall begin searching for the SFD field. Once the SFD 
field is detected, CCITT CRC-16 processing shall be initiated and the PLCP SIG~AL, SERVICE, and 
LENGTH fields shall be received. The CCITT CRC-16 FCS shall be processed. If the CCITT CRC-16 FCS 
check fails, the PHY receiver shall retum to the RX IDLE state, as depicted in Figure 136. Should the status 
of CCA retum to the IDLE state during reception prior to completion of.the full PLCP processing, the PHY 
receiver shall retum to the RX IDLE state. 


If the PLCP header reception is successful (and the SIGNAL field is completely recognizable and sup
ported), a PHY-RXSTART.indicate(RXVECTOR) shall be issued. The RXVECTOR associated with this 
primitive indudes 


a) The SIGNAL field; 


b) The SERVICE field; 


e) The PSDU length in octets (calculated from the LENGTH field in microseconds and the DAT
ARATE in Mbit/s, in accordance with the formulain 18.2.3.5); 


d) RXPREAMBLE_TYPE (which is an enumerated type taking on values SHORTPREAMBLE or 
LONGPREAMBLE); 


e) The antenna used for receive (RX_ANTENNA), RSSI, and SQ. 
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Figure 135-PLCP receive procedure 
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The received PSDU bits are assembled into octets and presented to the MAC using a series of PHY
DATA.indicate (DATA) primitive exchanges. The rate and modulation change indicated in the SIGNAL field 
shall be initiated with the first symbol of the PSDU, as described in 18.2.5. The PHY proceeds with PSDU 
reception. After reception of the fina! bit of the last PSDU octet, indicated by the PLCP preamble LENGTH 
field, the receiver shall be returned to the RX IDLE stateshownin Figure 136. 


A PHY-RXEND.indicate (NoError) primitive shall be issued. A PHY-CCA.indicate (IDLE) primitive shall 
be issued following a change in PHYCS (PHY carrier sense) and/or PHYED (PHY energy detection) 
according to the selected CCA method. 


In the event that a change in PHYCS or PHYED would cause the status of CCA to retum to the IDLE state 
before the complete reception of the PSDU, as indicated by the PLCP LENGTH field, the error condition 
PHY-RXEND.indicate (CarrierLost) shall be reported to the MAC. The High Rate PHY shall ensure that the 
CCA indicates a busy medium for the intended duration of the transmitted PPDU. 
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If the PLCP header is successful, but the indicated rate or roodulati on in the SIGNAL and SERVICE fields is 
not within the capabilities of the receiver, a PHY-RXSTART.indicate shall not be issued. The PHY shall 
issue the error condition PHY-RXEND.indicate (UnsupportedRate). If the PLCP header is invalid, a PHY
RXSTART.indicate shall not be issued, and the PHY shall issue the error condition PHY-RXEND.indicate 
(FormatViolation). Also, in both cases, the High Rate PHY shall ensure that the CCA indicates a busy 
medium for the intended duration of the transmitted PSDU, as indicated by the LENGTH field. The intended 
duration is indicated by the LENGTH field (LENGTH x 1 f.tS). 


A typical state machine implementation of the PLCP receive procedure is shown in Figure 136. 
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Figure 136-PLCP receive state machine 
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18.3 High Rate PLME 


18.3.1 PLME_SAP sublayer management primitives 


IEEE 
Std 802.11 b-1999 


Table I OOlists the MIB attributes that may be accessed by the PHY sublayer entities and intralayer or higher 
Iayer management entities (LMEs). These attributes are accessed via the PLME-GET, PLME-SET, and 
PLME-RESET primitives defined inClause 10 of IEEE Std 802.11, 1999 Edition. 


18.3.2 High Rate PHY MIB 


All High Rate PHY MIB attributes are defined inAnnex D ofiEEE Std 802.11, 1999 Edition, with specific 
values defined in Table 100. 


Table 1 OO- MIB attribute detault valueshanges 


Managed object Default value/range 
Operational 


semantics 


dotllPhyÖperationTable 


dot11PHYType High Rate:-2.4 (X'OS') Static 


dotllTempType Imp1ementation dependent Static 


dot11CurrentRegDomain Implementation dependent Static 


dotll ShortPreambleOptionlmplemented Implementation dependent Static 


dotllPBCCOptienlmplemented Implementatien dependent Static 


detllChanne!AgiJity Present Implementatien dependent Static 


detll ChanneiAgilityEnabled Fal8e/Booiean Dynamic 


doi:llPhy AntennaTable 


dotll CurrentTxAntenna Implementatien depend,ent Dynamic 


detllDiversitySupport Implementatien dependent St.atici. 


detll CurrentRxAntenna . lmplementatien dependent Dynamic 


dotllPhyTxPowerTable 


detllNumberSuppertedPewerLevels Implementatien dependent Static 


dotll TxPewerLevell Implementatien dependent Static 


detl1TxPewerLevel2 Implementation dependent Static 


dotll TxPowerLevel3 Implementation dependent Static 


detl1TxPewerLevel4 Implementatien dependent Static 


dot11TxPewerLevel5 Implementatien dependent Static 


dot11TxPewerLevel6 Implementation dependent Static 


dot11TxPewerLevel7 Implementation dependent Static 


dot11TxPewerLevel8 Implementatien dependent Static 


dot11 CurrentTxPowerLevel Implementation dependent Dynamic 


dotllPhyDSSSTable 


dot 11 CurrentChannel Implementation dependent Dynamic 


dot 11 CCAMedeS upperted Implementatien dependent Static 


dotll CurrentCCAMede Implementatien dependent Dynamic 


dotllEDThreshold Implementatien dependent Dynamic 
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Table 100-MIB attribute detault values/ranges (continued) 


Managed object Default value/range Operational 
semantics 


dotllAntennasListTable 


dotll SupportTxAntenna lmplementation dependent Static 


dotllSupportRxAntenna Implementation dependent Static 


dotllDiversitySelectionRx Implementation dependent Dynarnic 


dotllRegDomainsSupportedTable 


dotllRegDomainsSupported Implementation dependent Static 


dotllSupportedDataRatesTx Table Tx X'02', X'04', Static 
X'OB',X'16' 


dotll SupportedDataRatesRx Table Rx X'02', X'04', Static 
'X'OB', X'16' 


N0fE-The column titled "Operational semantics" contains two types: static and dynarnic. 
Static MIB attributes are fixed and cannot be modified for a given PHY implementation. 
Dynamic MIB attributes can be modified by some management entities. 


18.3.3 DS PHY characteristics 


The static DS PHY characteristics, provided through the PLME-CHARACIERISTICS service primitive, 
are shown in Table 101. The definitions of these characteristics are in 1 0.4.3 of IEEE Std 802.11, 1999 
Edition. 


18.3.4 High RateTXTIME calculation 


The value of the TXTIME parameter retumed by the PLME-TXTIME.confirm primitive shall be calculated 
according to the following equation: 


TXTIME = PreambleLength + PLCPHeaderTime + Cei!ing(((LENGTH+PBCC) x 8) I DATARATE) 


where 


28 


LENGTH and DATARATE are values from the TXVECTOR parameter of the corresponding 
PLME-TXTIME.request primitive; 


LENGTH is in uni ts of octets; 


DATARATE is in uni ts of Mbit/s; 


Ceiling is a function that retums the smallest integer value greater than or equal to its 
argument value; 


PBCC has a value of 1 if the SIGNAL value from the TXVECTOR pararneter specifies PBCC and 
has a value of 0 otherwise; 


The value of PrearnbleLength is 144 ms if the TXPREAMBLE_TYPE value from the TXVEC
TOR pararneter indicates "LONGPREAMBLE," or 72 ms if the TXPREAMBLE_TYPE value from 
the TXVECTOR parameter indicates "SHORTPREAMBLE"; 


The value of PLCPHeaderTime is 48 ms if the TXPREAMBLE_TYPE value from the TXVEC
TOR pi!farneter indicates "LONGPREAMBLE," or 24 ms if the TXPREAMBLE_TYPE value from 
the TXVECTOR parameter indicates "SHORTPREAMBLE." 
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Table 101-High Rate PHY characteristics 


Characteristic Valu e 


aSiotTime 20 (.tS 


aSIPSTime 10 (.tS 


aCCATime :::;15 ftS 


aRxTxTumaroundTime :::;5 (.tS 


aTxPLCPDelay Implementors may choose auy value for this delay as long 
as the requirements of aRxTxTumaroundTime are met. 


aRxPLCPDelay Implementors may choose any value for this delay as long 
as the requirements of aSIPSTime and aCCATime are met. 


aRxTxSwitchTime :::;5 (.tS 


aTxRampOriTime Implementors may choose auy value for this delay as long 
as the requirements of aRxTxTumaroundTime are met. 


aTxRampOffTime Implementors may choose any value for this delay as long 
as the requirements of aSIPSTime are met. 


aTxRFDelay Implementors may choose any value for this delay as long 
as the requirements· of aRxTxTumaroundTime are met. 


aRxRFDelay Implementors may choose auy value for this delay as long 
as the requirements of aSIPSTime and aCCATime are met. 


aAirPropagationTime 1 [.tS 


aMACProcessingDelay 0 (not applicable) 


aPreambleLength 144r.ts 


aPLCPHeaderLength 48 bits 


aMPUMaxLength 14 ::5 X ::5 (212
- 1) 


aCWmin 31 


aCWmax 1023 


18.3.5 Vector descriptio ns 


Several service primitives indude a parameter vector. These vectors are a list of parameters as described in 
Table 102. DATARATE and LENGTH are described in 12.3.4.4 of IEEE Std 802.11, 1999 Edition. The 
remaining parameters are considered to be management parameters and are specific to this PHY. 
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Table 102-Parametervectors 


Parameter Associated vector Valu e 


DATARATE RXVECfOR, TXVECfOR The rate used to transmit the PSDU 
in Mbit/s. 


LENGTH RXVECfOR,TXVECfOR The length of the PSDU in octets. 


PREAMBLE_TYPE RXVECfOR,TXVECfOR The preamble used for the transmis-
sion of this PPDU. This is an enu-
merated type that can take the value 
SHORTPREAMBLE or LONGPRE-
AMB LE. 


MODULATION RXVECfOR,TXVECfOR The modulation used for the trans-
mission of this PSDU. This is an 
integer where 0 means CCK and 
I means PBCC. 


18.4 High Rate PMD sublayer 


18.4.1 Scope and field of application 


Suhelause 18.4 deserihes the PMD services provided to the PLCP for the High Rate PHY. Also defined in 
this suhelause are the functional, e]ectricaJ, and RF characteristics required for interoperability of implemen
tations conforming to this specification. The re!ationship of this specification to the entire High Rate PHY is 
shownin Figure 137. 


MAC MAC 
IW\C 


~ 


PHY 
CONVERGENCE LAYER •• A r=a..-..~ 


PHY 
DSSS PLCP SUBLAYER 


SfATICN 
PMDSAP ~ 


DSSS PMD SUBLAYER 


Figure 137-Layer reference model 


18.4.2 Overview of service 


The High Rate PMD sublayer accepts PLCP sublayer service primitives and provides the actual means by 
which datais transmitted or received from the medium. The combined functions of the High Rate PMD sub
layer primitives and parameters for the receive function result in a data stream, timing information, and 
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associated received signal parameters being delivered to the PLCP sublayer. A similar functionality is pro
vided for data transmission. 


18.4.3 Overview of lnteractions 


The primitives associated with the PLCP sublayer to the High Rate PMD fall into two basic categories 


a) Service primitives that support PLCP peer-to-peer interactions; 


b) Service primitives that have local significance and thatsupport sublayer-to-sublayer interactions. 


18.4.4 Basic service and options 


All of the service primitives described in this suhelause are considered mandatory, uniess otherwise 
specified. 


18.4.4.1 PMD_SAP peer-to-peer service primitives 


Table 103 indicates the primitives for peer-to-peer interactions. 


Table 103-PMD_SAP peer-to-peer service primitives 


Primitive Request lndicate Confirm Response 


PMD..J)ATA X X - -


18.4.4.2 PMD_SAP sublayer-to-sublayer service primitives 


Table 104 indicates the primitives for sublayer-to-sublayer interactions. 


Table 104-PMD_SAP sublayer-to-sublayer service primitives 


Primitive Request Indicate Confirm Response 


PMD_TXSTARI' X - - -


PMD_TXEND X - - -


PMD_ANTSEL X X - -


PMD_TXPWRLVL X - - -. 
PMD_MODULATION X X - -


PMD_PREAMBLE X X - -


PMD_RATE X X - -


PMD_RSSI - X - -


PMD_SQ - X - -


PMD_CS - X - -


PMD_ED X X - -
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18.4.5 PMD_SAP detailed service specification 


The following suhelauses describe the services provided by each PMD primitive. 


18.4.5.1 PMD_DATA.request 


18.4.5.1.1 Function 


This primitive detines the transfer of data from the PLCP sublayer to the PMD entity. 


18.4,5.1.2 Semantics ofthe service primitive 


This primitive provides the following parameters. 


Parameter Associated primitive Value (Mbits/s) Descriptio n 


TXD_UNIT PMD _DATA.request O,I: I This parameter repre-


' 
OO,OI,II,I0:2 sents a single block of 
X'O'-X'F': 5.5 data which, in turn, is 
X'OO'-X'FF': Il used by the PMD to be 


differentially encoded 
into a transmitted sym-
boi. The symbol itself is 
spread by the PN code 
prior to transmission. 


18.4.5.1.3 When generated 


This primitive is generated by the PLCP sublayer torequest transmission of a symbol. The data clock for this 
primitive is supplied by the PMD layer based on the PN code repetition. 


18.4.5.1.4 Effect of receipt 


The PMD performs the differential encoding, PN code modulation, and transmission of data. 


18.4.5.2 PMD_DATA.indicate 


18.4.5.2.1 Function 


This primitive detines the transfer of data from the PMD entity to the PLCP sublayer. 


18.4.5.2.2 Semantics of the service primitive 


This primitive provides the following parameters. 


Parameter Associated primitive Value (Mbits/s) Descriptio n 


RXD_UNIT PMD_DATA.indicate O,I: I This parameter repre-
OO,OI,ll,l0:2 sents a single symbol 
X'O'- X'F': 5.5 that has been demodu-
X'OO'- X'FF': Il lated by the PMD 


entity. 
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18.4.5.2.3 When generated 
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This primitive, which is generated by the PMD entity, forwards received data to the PLCP sublayer. The data 
clock for this primitive is supplied by the PMD layer based on the PN code repetition. 


18.4,5.2.4 Effect of receipt 


The PLCP sublayer either interprets the bit or bits that are recovered as part of the PLCP convergence proce
dure, or passes the data to the MAC sublayer as part of the PSDU. 


18.4.5.3 PMD_MODULATION.request 


18.4.5.3.1 Function 


This primitive, which is generated by the PHY PLCP sublayer, selects the modulation code that is used by 
the High Rate PHY for transmission. · 


18.4.5.3.2 Semantics of the service primitive 


This primitive provides the following parameters. 


Parameter Associated primitive Value Descriptio n 


MODULATION PMD_MODULATION. 1 MbBarker, 2 In Receive mode, the 
' request MbBarker, 5.5 CCK, 11 MODULATION param-


PMD_MODULATION. CCK, eter informs the PLCP 
indicate 5.5 PBCC, or 11 PBCC layer which PHY data 


modulation was used to 
pracess the PSDU por-
tion of the PPDU. Sub-
clause.18.4.6.3 provides 
further information on 
the High Rate PHY 
madulatian codes. 


18.4.5.3.3 When generated 


This primitive is generated by the PLCP sublayer to change or set the current High Rate PHY modulation 
code used for the PSDU portion of a PPDU. The PMD_MODULATION.request primitive is normally issued 
prior to issuing the PMD_TXSTART command. 


18.4.5.3.4 Effect of receipt 


The receipt of PMD_MODULATION selects the modulation that is used for ali subsequent PSDU transmis
sions. This code is used for transmission only. The High Rate PHY shall stiil be capable of receiving all the 
required High Rate PHY modulations. This primitive, which is generated by the PMD entity, sets the state of 
the PHY for demodulation of the appropriate roodulati on. 


18.4.5.4 PMD_PREAMBLE.request 


18.4.5.4.1 Function 


This primitive, which is generated by the PHY PLCP sublayer, selects the preamble mode that is used by the 
High Rate PHY for transmission. 
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18.4.5.4.2 Semantics of the service primitive 


This primitive provides the following parameters. 


Parameter Associated primitive Valu e Descriptio n 


PREAMBLE PMD _FREAMBLE.request '0' for long PREAMBLE selects 
'1' for short w hich of the High Rate 


PHY preamble types is 
used for PLCP trans-
mission. Suhelause 
18.2.2 provides further 
information on the High 
Rate PHY preamble 
modes. 


18.4.5.4.3 When generated 


This primitive is generated by the PLCP sublayer to change or set the current High Rate PHY preamble 
mode used for the PLCP portion of a PPDU. The PMD_PREAMBLE.request primitive is normally issued 
prior to issuing the PMD_TXSTART command. 


18.4.5.4.4 Effect of receipt 


The receipt of PMD_PREAMBLE selects the preamble mode that is used for all subsequent PSDU transmis
sions. This mode is used for transmission only. The High Rate PHY shall stiil be capable of receiving all the 
required High Rate PHY preambles. This primitive sets the state of the PHY for roodulati on of the appropri
atemode. 


18.4.5.5 PMD_PREAMBLE.indicate 


18.4.5.5.1 Function 


This primitive, which is generated by the PMD sublayer, indicates which preamble mode was used to receive 
the PLCP portion of the PPDU. 


18.4.5.5.2 Semantics of the service primitive 


This primitive provides the following parameters. 


Parameter Associated primitive V aine Descriptio n 


PREAMBLE PMD_FREAMBLE.in '0' for long In RECEIVE mode, 
dicate '1' for short the PREAMBLE 


parameter informs the 
PLCP Iayer which of 
the High Rate PHY 
preamble modes was 
used to send the PLCP 
portion of the PPDU. 
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18.4.5.5.3 When generated 
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This primitive is generated by the PMD sublayer when the PLCP preamble has been properly detected . 


. 18.4.5.5.4 Effect of receipt 


This parameter is provided to the PLCP layer for information only. 


18.4.5.6 PMD_ TXSTART.request 


18.4.5.6.1 Function 


As aresult of receiving a PHY _DATA.request from the MAC, the PLCP issues this primitive, which initiates 
PPDU transmission by the PMD layer. 


18.4.5.6.2 Semailtics of the service primitive 


This primitive has no parameters. 


18.4.5.6.3 When generated 


This primitive is generated by the PLCP sublayer to initiate the PMD layer transmission of the PPDU. The 
PHY-DATA.request primitive is provided to the PLCP sublayer prior to issuing the PMD_TXSTART 
comman d. 


18.4.5.6.4 Effect of receipt 


PMD_:TXSTART initiates transmission of a PPDU by the PMD sublayer. 


18.4.5.7 PMD_TXEND.request 


18.4.5.7.1 Function 


This primitive, which is generated by the PHY PLCP sublayer, ends PPDU transmission by the PMD layer. 


18.4.5.7.2 Semantics of the service primitive 


This primitive has no parameters. 


18.4.5.7.3 When generated 


This primitive is generated by the PLCP sublayer to terminate the PMD layer transmission of the PPDU. 


18;4.5.7.4 Effect of receipt 


PMD_TXEND terminates transmission of a PPDU by the PMD sublayer. 


18.4.5.8 PMD_ANTSEL.request 


18.4.5.8.1 Function 


This primitive, which is generated by the PHY PLCP sublayer, selects the antenna used by the PHY for 
transmission or reception (when diversity is disabled). 
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18.4.5.8.2 Semantics of the service primitive 


This primitive provides the following parameters 


Parameter Associated primitive Valu e Descriptio n 


ANT_STATE PMD _ANTSEL.request 1 to 256 ANT _STATE selects 
PMD_ANTSEL.indicate which of the available 


antennas should be 
used for transmit The 
number of available 
antennas is deter-
mined from the MIB 
table parameters, 
aSuprtRxAntennas 
and aSuprtTxAnten-
n as. 


18.4.5.8.3 When generated 


This primitive is generated by the PLCP sublayer to seleet a specific antenna for transmission (or reception 
when diversity is disabled). 


18.4.5.8.4 Effect of receipt 


PMD_ANTSEL immediately selects the antenna specified by ANT _STATE. 


18.4.5.9 PMD~TXPWRLVL.request 


18.4.5.9.1 Function 


This primitive, which is generated by the PHY PLCP sublayer,.selects the power level used by the PHY 
for transmission. 


18.4.5.9.2 Semantics of the service primitive 


This primitive provides the following parameters. 


Parameter Associated primitive Valu e Descriptio n 


TXPWR_LEVEL PHY- 0, 1, 2, 3 (maximum of TXPWR_LEVEL selects 
TXPWR_LEVEL.request 4levels) which of the optional 


transmit power levels 
should be used for the eur-
rent PPDU transmission. 
The number of available 
power levels is determined 
by the MIB parameter 
dot11NumberSupportedPo 
werLevels. Suhelause 
18.4.7.2 provides further 
information on the 
optional High Rate PHY 
power-level control 
capabilities. 
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18.4.5.9.3 When generated 
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This primitive is generated by the PLCP sublayer to seleet a specific transmit power. This primitive is 
applied prior to setting PMD_TXSTART to the transmit state. 


18.4.5.9.4 Effect of receipt 


PMD_TXPWRLVL immediately sets the transmit power level given by TXPWR_LEVEL. 


18.4.5.10 PMD_RATE.request 


18.4.5.10.1 Function 


This primitive, which is generated by the PHY PLCP sublayer, selects the data rate that shall be used by the 
High Rate PHY for transmission. 


18.4.5.10.2 Semantics of the service primitive 


This primitive provides the following parameters. 


Parameter Associated primitive Value (Mbits/s) Descriptio n 


RATE PMD_RATE.indicate X'OA'or 1 RATE selects which of 
PMD _RATE.request X'14'for2 the High Rate PHY 


X'37' for 5.5 data rates is used for 
X'6E'for 11 PSDU transmjssion. 


Suhelause 18.4.6.3 
provides furtherinfor-
·mation on theHigh 
Rate PHY data rates. 
The High Ra,te PHY 
rate change capability 
is described in 18.2. 


18.4.5.1 0.3 When generated 


This primitive is generated by the PLCP sublayer to change or set the current High Rate PHY data rate used 
for the PSDU portion of a PPDU. 


18.4.5.10.4 Effect of receipt 


The receipt of PMD_RATE selects the rate that is used for all subsequent PSDU transnüssions. This rate is 
used for transmission only. The High Rate PHY shall stiil be capable of receiving all the required High Rate 
PHY data rates. 


18.4.5.11 PMD_RSSI.indicate 


18.4.5.11.1 Function 


This optional primitive may be generated by the PMD to provide the received signal strength to the PLCP. 
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18.4.5.11.2 Semantics of the service primitive 


This primitive provides the following parameters. 


Parameter Associated primitive Value Description 


RSSI PMD _RSSI.indicate 0-8 bits ofRSSI The RSSI is a mea-
sure of the RF energy 
received by the High 
RatePHY. 


18.4.5.11.3 When generated 


This primitive is generated by the PMD when the High Rate PHY is in the receive state. It is continuously 
available to the PLCP which, in tum, provides the parameter to the MAC entity. 


18.4.5.11.4 Effect of receipt 


This parameter is provided to-the PLCP layer for information only. The RSSI may be used in conjunction 
with SQ as part of a CCA scheme. 


18.4.5.12 PMD_SQ.indicate 


18.4.5.12.1 Function 


This optional primitive may be generated by the PMD to provide an indication of the SQ of the High Rate 
PHY PN code correlation to the PLCP. SQ is a measure of the quality of BARKER code lock, providing an 
effective measure during the full reception of a PLCP preamble and header. 


18.4.5.12.2 Semantics of the service primitive 


This primitive provides the following parameters 


Parameter Associated primitive Value Description 


SQ PMD_SQ.indicate 0-8 bits of SQ This primitive is a 
measure of the signal 
quality received by the 
HRJDSSS PHY. 


18.4.5.12.3 When generated 


This primitive is generated by the PMD when the High Rate PHY is in the receive state and Barker code lock 
is achieved. It is continuously available to the PLCP which, in tum, provides the parameter to the 
MACentity. 


18.4.5.12.4 Effect of receipt 


This parameter is provided to the PLCP layer for information only. The SQ may be used in conjunction with 
RSSI as part of a CCA scheme. 


38 Copyright© 2000 IEEE. All rights reserved. 


Authorized Jicensed use limited to: United States Patent and Trademark Office. Downloaded on March 24,2014 at 20:51:34 UTC from IEEE Xplore. Restrictions apply. 


45 







HIGHER.SPEED PHYSICAL LAYER EXTENSION IN THE 2.4 GHz BAND 


18.4.5.13 PMD_CS.indicate 
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This primitive, which is generated by the PMD, shall indicate to the PLCP layer that the receiver has 
acquired (locked) the Barker code and data is being demodulated. 


18.4.5.13.1 Function 


This primitive, which is generated by the PMD, shall indicate to the PLCP layer that the receiver has 
acquired (locked) the Barker code and data is being demodulated. 


18.4.5.13.2 Semantics of the service primitive 


This primitive provides the following parameters. 


Parameter Associated primitive Value Descriptio n 


PMD_CS PMD_CS.indicate 'O'for DISABLED The PMD_CS (carrier 
'1' for ENABLED sense) primitive, in 


conjunction with 
PMD_ED, provide 
CCA status through 
the PLCP Iayer PHY· 
CGA p;imitive. 
PMD_CS indicates a 
binary status of 
ENABLED or DIS-
ABLED. PMD_CS is 
ENABLED when the 
correlator SQ indi-
cated in PMD _SQ is 
greater than the corre-
lation threshold. 
PMD~CS is DIS~ 
ABLED when the 
PMD_SQfalls below 
the correlation 
threshold. 


18.4.5.13.3 When generated 


This primitive is generated by the PMD sublayer when the High Rate PHY is receiving a PPDU and the PN 
code has been acquired. 


18.4.5.13.4 Effect of receipt 


This indicator is provided to the PLCP for forwarding to the MAC entity for information purposes through 
the PHYCCA indicator. This parameter shall indicate that the RF medium is busy and occupied by a High 
Rate PHY signal. The High Rate PHY should not be placed into the transmit state when PMD_CS 
isENABLED. 


Copyright© 2000 I E EE. All rights reserved. 39 


Authorized licensed use limited to: United States Patent and Trademark Office. Downloaded on March 24,2014 at 20:51:34 UTC from lEE E Xplore. Restrictions apply. 


46 







I EEE 
Std 802. 11 b-1999 SUPPLEMENTTO IEEE STANDARD FOR INFORMATJON TECHNOLOGY-


18.4.5.14 PMD_ED.indicate 


18.4.5.14.1 Function 


This optional primitive may be generated by the PMD to provide an indication that the receiver has detected 
RF energy indicated by the PMD_RSSI primitive that is above a predefined threshold. 


18.4.5.14.2 Semantics of the service primitive 


This primitive provides the following parameters. 


Parameter Associated primitive Valu e Description 


PMD_ED PMD_ED.indicate '0' for DISABLED The PMD_ED (energy 
'1' for ENABLED detect) primitive, 


along with the 
PMD_SQ, provides 
CCA status at the 
PLCP layer through 
the PHYCCA primi-
tive. PMD__ED indi-
cates a binary status of 
ENABLED or DIS-
ABLED. PMD_ED is 
ENABLED when the 
RSSI indicated in 
PMD_RSSI is greater 
than the 
ED_THRESHOLD 
parameter. PMD_ED 
is DISABLED when 
the PMD_RSSI falls 
below the energy 
deteet threshold. 


18.4.5.14.3 When generated 


This primitive is generated by the PHY sublayer when the PHY is receiving RF energy from any source that 
exceeds the ED_THRESHOLD parameter. 


18.4.5.14.4 Effect of receipt 


This indicator is provided to the PLCP for forwarding to the MAC entity for information purposes through 
the PMD_ED indicator. This parameter shall indicate that the RF medium may be busy with an RF energy 
source that is not High Rate PHY compliant. If a High Rate PHY source is. being received, the PMD_CS 
function is enabled shortly after the PMD_ED function is enabled. 


18.4.5.15 PMD_ED.request 


18.4.5.15.1 Function 


This optional primitive may be generated by the PLCP to set a set a value for the energy deteet 
ED_THRESHOLD. 
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18.4.5.15.2 Semantics of the service primitive 


This primitive provides the following parameters. 


Parameter Associated primitive Value 


PMD_ED PMD_ED.request ED_THRESHOLD 


18.4.5.15.3 When generated 
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Descriptio n 


ED_THRESHOLD is 
the thieshold that the 
indicated RSSI should 
be greater than in 
order for PMD_ED to 
be enabled. 
PMD_ED is DIS-
ABLED when the 
PMD_RSSI falls 
below the energy 
deteet threshold . 


This primitive is generated by the PLCP sublayer to ehange or set the eurrent High Rate PHY energy 
deteet threshold. 


18.4.5.15.4 Effect of'receipt 


The reeeipt of PMD_ED immediately ehanges the energy deteet threshold as set by the ED_THRESHOLD 
parameter. 


18.4.6 PMD operating specifications, general 


Suhelauses 18.4.6, l ilirough 18.4.6.14 provide general specifieations for the High Rate PMD sublayer. 
These speci_ficatiops apply to both the receive and transmit funelions and general operation of a 
High Rate PHY. 


18.4.6.1 Operating frequency range 


The High Rate PHY shall operate in the 2.4-:-2.4835 GHz frequency range, as allocated by regulatory bodies 
in the USA and Europe, or in the 2.471-2.497 GHz frequeney range, as allocated by regulatory authority 
in Japan. 


18.4.6.2 Number of operating channels 


The channel center frequencies and CHNL_ID numbers shall be as shownin Table 105. The FCC (US), IC 
(Canada), and ETSI (Europe) speoify operation from 2.4--2.4835 GHz. For Japan, operation is specified as 
2.471-2.497 GHz. France allows operation from 2.4465-2.4835 GHz, and Spain allows operation from 
2.445-2.475 GHz. 
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For each supported regulatory domain, all channels in Table 105 marked with an "X" shall be supported. 


Table 105-High Rate PHY frequency channel plan 


Regulatory domains 


Frequency X'lO' X'20' X'30' X'31' X'32' X'40' 
CHNL_ID 


(MHz) 
FCC IC ETS I S pain France MKK 


I 2412 X X X - - -


2 2417 X X X - - -


3 2422 X X X - - -


4 2427 X X X - - -


5 2432 X X X - - -
6 2437 X X X - - -


7 2442 X X X - - -


8 2447 X X X - - -
9 2452 X X X - - -


10 2457 X X X X X -


11 2462 X X X X X -
12 2467 - - X - X -


13 2472 - - X - X -
14 2484 - - - - - X 


In a multiple eeli network topology, overlapping andfor adjacent eelis using different channels can operate 
simultaneously without interference if the distance between the center frequencies is at !east 25 MHz. 
Channel 14 shall be designated specifically for operation in Japan. 


18.4.6.3 Modulation and channel data rates 


Four modulation formats and data rates are specified for the High Rate PHY. The basic aecess rate shall be 
based on I Mbit/s DBPSK modulation. The enhanced aecess rate shall be based on 2 Mbit/s DQPSK. The 
extended direet sequence specification detines two additional data rates. The High Rate aecess rates shall be 
based on the CCK modulation scheme for 5.5 Mbit/s and Il Mbit/s. An optional PBCC mode is also pro
vided for potentially enhanced performance. 


18.4.6.4 Spreading sequence and modulation for 1 and 2 Mbit/s 


The following 11-chip Barker sequence shall be used as the PN code sequence for the I and 2 Mbit/s 
roodulati on: 


+1, -1, +1, +1, -1, +I, +1, +I, -1, -1,-1 


The leftmost chip shall be output first in time. The first chip shall be aligned at the start of a transmitted 
symbol. The symbol duration shall be exactly Il chips long. 


42 Copyright© 2000 IEEE. All rights reserved. 


Authorized licensed use limited to: United States Patent and Trademark Office. Downlaad ed on March 24,2014 at 20:51:34 UTC from lEE E Xplore. Restrictions apply. 


49 







HIGHEA-SPEED PHYSICAL LAYER EXTENSION IN THE 2.4 GHz BAND 
lEE E 


Std 802,11 b-1999 


The DBPSK eneoder for the basic aecess rate is specified in Table I 06. The DQPSK .encoder is specified in 
Table 107. (In these tables; +jro shall be defined as counterclockwise rotation.) 


Table 106-1 MbiVs DBPSK encoding table 


Bitinput Pbase change (+jro) 


0 0 


1 Jt 


Table 107-2 MbiVs DQPSK encoding table 


Dibit pattern (dO,dl) Phase change (+joo) 
( dO is first in time) 


oo 0 


01 rrJ2 


11 Jt 


10' 3n/2 (-rrJ2) 


18.4.6.5 Spreading sequences and modulation for CCK modulation at 
5.5 MbiVs and 11 MbiVs 


For the CCK roodulati on modes, the spreading code Iength is 8 and is based on complementary codes. The 
chipping rate is 11 Mchip/s. The symbol duration shall be exactly 8 complex ehi ps long. 


The foiiowing formula shall be used to derive the CCK code words that ·shall be used for spreading both 
5.5 Mbitls and 11 Mbit/s: 


e= {ej(<p, +<p, +<p, +<p.), ej(<p, +<p, +<p.), ej(<p, +<p, +<p.), 


- ej(<p, +<p.) ej(<p, +<p, +<p,) ej(<p, +<p,) - ej(<p, +<p,) ej<p,} 
' ' ' ' 


(1) 


where e is the code word 


C ={cO to c7} 


The terms: qJ1, qJ2, qJ3, and <p4 are defined in 18.4.6.5.2 for 5.5 Mbit/s and 18.4.6.5.3 for 11 Mbit/s. 


This formula creates 8 complex chips (cO to c7), where cO is transmitted first in time. 


Thisisa form of the generalized Hadamard transform encoding, where qJl is added to all code ehi ps, qJ2 is 
added to all odd code chips, qJ3 is added to all odd pairs of code ehi ps, and <p4 is added to all odd quads of 
code ehi ps. 
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The term <p1 modifies the phase of all code chips of the sequence and shall be DQPSK encoded for 
5.5 Mbit/s and 11 Mbit/s. This shall take the form of rotating the whole symbol by the appropriate arnount 
relative to the phase of the preceding symbol. Note that the chip c7 of the symbol defined above is the chip 
that indicates the symbol 's phase and is transmitted last. 


18.4.6.5.1 Cover code for CCK 


The fourth and seventh chips are rotated 180° by a cover sequence to optimize the sequence correlation 
properties and minimize dc offsets in the·codes. This can be seen by the minus sign on the fourth and seventh 
terms in Equation (1). 


18.4.6.5.2 CCK 5.5 Mbit/s modulation 


At 5.5 Mbit/s 4 bits (dO to d3; dO first in time) are transmitted per symbol. 


The data bits dO and d1 encode <p1 based on DQPSK. The DQPSK eneoder is specified in Table 108. (In the 
table, +jm shall be defined as counterclockwise rotation.) The phase change for <p1 is relative to the phase <p1 
of the preceding symbol. For the header to PSDU transition, the phase change for <p1 is relative to the phase 
of the preceding DQPSK (2 Mbit/s) symbol. That is, the phase of the last symbol of the CRC-16 is the 
reference phase for the first symbol generated from the PSDU octets. (See the definition in 18.4.6.4 for 
the reference phase of this Barker coded symbol.) A "+1" chip in the Barker code shall represent the same 
carrier phase as a "+1" chip in the CCK code. 


All odd-numbered symbols generated from the PSDU octets shall be given an extra 180 degree (Jt) rotation, 
in addition to the standard DQPSK modulation as shown in Table 108. The symbols of the PSDU shall be 
numbered starting with "0" for the first symbol, for the purposes of determining odd and ev en symbols. That 
is, the PSDU transmission starts on an even-numbered symbol. 


Table' 108-DQPSK encoding table 


Dibit pattern (dO, dl) Even symbols Odd symbols 
( dO is first in time)· phase change (+jm) phase change (+jm) 


oo 0 Jt 


01 Jt/2 3Jt/2 ( -Jt/2) 


Il Jt 0 


10 3:rc/2 ( -:rc/2) :rc/2 
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The data dibits d2 and d3 CCK encode the basic symbol, as specified in Table 109. This table is derived from 
the formula above by setting qJ2 = (d2 x n:)+ n: /2, qJ3 = 0, and <p4 = d3 x n:. In this table, d2 and d3 are in the 
order shown, and the complex chips are shown cO to c7 (left to right), with cO transmitted first in time. 


Table 109-5.5 MbiVs CCK encoding table 


d2,d3 el e2 c3 e4 eS e6 e7 eS 


oo I j 1 lj -1 1j 1 -I j 1 


OI -1j -1 -I j 1 I j 1 -I j 1 


10 -I j 1 -1j -1 -1j 1 lj 1 


11 1j -1 1j 1 -I j 1 1j 1 


18.4.6.5.3 CCK 11 MbiVs modulation 


At 11 Mbit/s, 8 bits (dO to d7; dO first in time) are transmitted per symbol. 


The first dibit (dO, d1) encodes qJ1 based on DQPSK. The DQPSK eneoder is specified in Table 108. The 
phase change for qJ1 is relative to the phase qJ1 of the preceding symbol. In the eas~ o'f header to PSDU tran
sition, the phase change for qJ1 is relative to the phase of the preceding DQPSK symbol. All odd-numbered 
symbols of the PSDU are given an extra 180 degree (:n:) rotation, in accordance with the DQPSK modulation 
shownin Table 108. Symbol numbering starts with "0" for the first symbolof the PSDU. 


The data dibits (d2, d3), (d4, d5), and (d6, d7) encode qJ2, qJ3, and <p4, respectively, based on QPSK as spec
ified in Table 110. Note that this table is bin;rry (not Grey) coded. 


Table 110-QPSK encoding table 


Dibit pattern [di; d(i+l)] 
Ph ase 


( di is first in time) 


oo 0 


01 :n:/2 


10 :n: 


11 3:n:/2 (-:n:/2) 


18.4.6.6 DSSSIPBCC data modulation and modulation rate (optional) 


This optional coding scheme uses a binary convolutional coding with a 64-state binary convolutional code 
(BCC) and a cover sequence. The output of the BCC is encoded jointly onto the I and Q channels, as 
described in this subclause. 


The eneoder for this scheme is shownin Figure 138. Incoming data is first encoded with a binary convolu
tional code. A cover code is applied to the encoded data prior to transmission through the channel. 
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Figure 138-PBCC modulator scheme 


The binary convolutional code that is used is a 64-state, rate J code. The generator matrix for the code is 
given as 


or in oetal notation, it is given by 


G = [133, 175] 


Sinee the system is frame (PPDU) based, the eneoder shall be in state zero (i. e., all memory elements eontain 
zero at the beginning of eaeh PPDU). The eneoder must al so be plaeed in a known state at the end of each 
PPDU to prevent the data bits near the end of the PPDU from being substantially less reliable than those 
early on in the PPDU. To place the eneoder in a known state at the end of a PPDU, at !east six deterministic 
·bits must be input immediately following the last data bit input to the eonvolutional eneoder. This is aehieved 
by appending one octet containing all zeros to the end of the PPDU prior to transmission, and disearding the 
final octet of each received PPDU. In this manner, the deeoding process can be eompleted reliably on the last 
data bits. 


An eneoder block diagram is shown in Figure 139. It consists of six memory elements. For every data bit 
input, two output bits are generated. 


lnput Yo 


X 
Outputs 


1---•yl 


Figure 139-PBCC convolutional eneoder 
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The output of the binary convolutional code described above is mapped to a constellation using one of two 
possible rates. The 5.5 Mbps rate uses BPSK, and the 11 Mbps rate uses QPSK. In QPSK mode, each pair 
of output bits from the binary convolutional code is used to produce one symbol; in BPSK mode, each 
pair of bits from the BCC is taken serially (y0 first) and used to produce two BPSK symbols. This yields a 
throughput of one bit per symbol in QPSK mode and one-half a bit per symb()l in BPSK mode. 


The phase of the first complex chip of the PSDU shall be defined with respeet to the phase of the last chip of 
the PCLP header (i.e., the last chip of the CRC check). The bits (y1 y0) = (0, 0) shall indicate the same phase 
as the last chip of the CRC check. The other three combinations of (y1 y0) shall be defined with respeet to 
this reference phase, as shownin Figure 140. 


The mapping from BCC outputs to PSK constellation points in BPSK and QPSK modes is determined by a 
pseudo-random cover sequence. This is shown for both modes in Figure 140. Note that this is an absolute 
phase table, not differential as in CCK. · 


(YJ Yo) 


QPSKMode 
(1 Bit per Symbol) 


BPSKMode 
(1/2 Bit per Symbol) 


S=O 


01 _:__j___:_ oo 


11~10 


S=O 


s= 1 


oo _:__1___:_1 0 


01~1 


S=1 


Figure 140-Cover code mapping 


The pseudo-random cover sequence is generated from a seed sequence. The 16-bit seed sequence is 
0011001110001011, where the first bit of the sequence in time is the leftmost bit. This sequence in octal 
notation is given as 150714, where the !east significaT).t bit is the first in time. This seed sequence is used to 
generate the 256-bit pseudo-random cover sequence, which is used in the mapping of the current PSK sym
bol. It is the current binary value of this sequence at every given point in time that is taken as S in 
Figure 140. 


This sequence of 256 bits is produced by taking the first sixteen bits of the sequence as the seed sequence, 
the second sixteen bits as the seed sequence cyclically left rotated by three, the third sixteen bits as the seed 
sequence cyclically left rotated by six, etc. If ei is the ith bit of the seed sequence, where 0 s I s 15, then the 
sequence that is used to cover the data is given row-wise as follows: 
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cO el c2 c3 c4 eS c6 c7 c8 c9 elO ell cl2 cl3 cl4 el S 
c3 c4 eS c6 c7 c8 c9 elO ell el2 cl3 c14 el S cO el c2 
c6 c7 c8 c9 elO ell cl2 c13 cl4 el S cO el c2 c3 c4 eS 
c9 elO ell cl2 cl3 cl4 el S cO el c2 c3 c4 eS c6 c7 c8 
cl2 cl3 el4 el S cO el c2 c3 c4 eS c6 c7 c8 c9 elO ell 
el S cO el c2 c3 c4 eS c6 c7 c8 c9 elO ell el2 cl3 cl4 
c2 c3 c4 eS c6 c7 c8 c9 elO ell cl2 cl3 cl4 el S cO el 


·eS c6 c7 c8 c9 elO ell cl2 cl3 cl4 el S cO el c2 c3 c4 
c8 c9 elO ell cl2 cl3 cl4 el S cO el c2 c3 c4 eS c6 c7 
ell cl2 cl3 cl4 el S cO el c2 c3 c4 eS c6 c7 c8 c9 elO 
cl4 el S cO el c2 c3 c4 eS c6 c7 c8 c9 elO ell cl2 cl3 
el c2 c3 c4 eS c6 c7 c8 c9 elO ell cl2 cl3 cl4 cl5 cO 
c4 eS c6 c7 c8 c9 elO ell cl2 cl3 cl4 el S cO el c2 c3 
c7 c8 c9 elO ell cl2 cl3 cl4 el S cO el c2 c3 c4 eS c6 
elO ell cl2cl3 cl4 el S cO el c2 c3 c4 eS c6 c7 c8 c9 
c13 cl4 el S cO el c2 c3 c4 eS c6 c7 c8 c9 elO CI 1 cl2 


For PPDUs with more than 256 data bits, this sequence of 256 bits is simply repeated. 


18.4.6.7 Channel Agility (optional) 


This Channel Agility option allows an implementation to overcome some inherent difficulty with static 
channel assignments (a tone jammer), without burdening all implementations with the added cost of this 
capability. When the Channel Agility option is enabled, the PHY shall meet the requirements on channel 
switching and settling time, as described in 18.4.6.12, and the hop sequences described below. This option 
can also be used to implement IEEE 802.11-compliant systems that are interoperable between both FH and 


· DS modulations. Annex F contains a description of the expected behavior when such networks are 
employed. 


18.4.6.7.1 Hop sequences 


The hop sequences for each of the specified geographical areas are defined with two sets. High Rate fre
quency channels referred to in this subclause are defined in Table 1 OS. 


The first set (Figure 141 and Figure 143) uses non-overlapping frequency channels to allow the High Rate 
systems to minimize interference degradation. The synchronization of frequency hopping is performed by 
the MAC sublayer management entity, as defined in 11.1.15 of IEEE 802.11, 1999 Edition for the FH PHY. 
The PLME SAP service primitives used to command a new frequency channel are defined in 10.4 of IEEE 
Std 802.11, 1999 Edition. 


The second set (Figure 142 and Figure 144) uses half overlapping frequency channels, with 10 MHz center 
frequency spacing, to enable interoperability with I Mbitls and 2 Mbitls FH systems hopping with the 
approved IEEE 802.11 hop sequences. The High Rate hop frequency is calculated from the specific I MHz 
channel chosen for a given hop by picking the elosest High Rate channel within the set. Where there is a 
choice of two DSSS channels, the lower one shall be the one chosen. Therefore, the chosen channel shall be 
no more than ± S MHz of the channel center of the FH channel. When operating on the FH channels beyond 
± S MHz of the elosest High Rate channel specified in the set, the High Rate mode shall not be used and all 
FH transmissions shall occur at the I Mbit/s or 2 Mbit/s rate. 
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18.4.6.7.2 Operating channels 


The operating channels for specified geographical areas are defined in Table 111 and Table 112. 


Table 111-North American operating channels 


S et Number of cbannels HRJDSSS cbannel 
numbers 


I 3 I, 6, Il 


2 6 1, 3, 5, 7, 9, Il 


CHANNEL1 CHANNEL6 CHANNEL 11 


2400 MHz 2412 MHz 2437 MHz 2462 MHz 2483.5 MHz 


Figure 141-North American channel selection-non-overlapping 


2400 MHz 2412 MHz 2422 MHz 2432MHz 2442 MHz 2452 MHz 2462 MHz 247:Z /111Hz 24.83.5 MHz 


Figure 142-North American channel selection-overlapping 


Table 112-European operating channels (except France and Spain) 


S et Number of cbannels HRJDSS channel 
numbers 


1 3 I, 7, 13 


2 7 1, 3, 5, 7, 9, 11, 13 
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CHANNEL1 CHANNEL7 CHANNEL13 


2400 MHz 2412 MHz 2442MHz 2472 MHz 2483.5 MHz 


Figure 143-European channel selection-non-overlapping 


2400 MHz 2412 MHz 2422MHz 2432 MHz 2442MHz 2452 MHz 2462 MHz 2472 MHz 2483.5 MHz 


Figure 144-European channel selection-overlapping 


18.4.6.7.3 Hop patterns 


A frequency-hopping pattem, Fx, consists of a permutation of all frequency channels defined in Table 111 
and Table 112. For a given pattem number, x, the hopping sequence can be written as 


Fx = {fx (1), fx (2), ... , fx (p)} 


where 


fx (i) is the channel number (as defined in 14.6.4) for ith frequency in the xth hopping pattem; 


p is the number of hops in pseudo-random hopping pattem before repeating sequence (79 for 
North America and most of Europe). 


The frequency-hopping pattems for Set 1 of each geographic area are based on the hop pattems in Table 113 
and Table 114. 


The frequency-hopping pattems for Set 2 of each geographic area are defined by the 1/2 Mbitls FH PHY hop 
sequences, as described in the FH PHY (14.6.8). Given the hopping pattem number, x, and the index fofthe 
next frequency, i (in the range 1 top), the DS channel number (as defined in 18.4.6.2) shall be selected with 
the following algorithm: 


North America 


f'x (i) = f'x (i) for I s f'x (i) s Il; 


f'x (i) =null for f'x (i)< 1 and f'x (i)> Il; 


f'x (i)= 2 x Int [( {[b(i) + x] mod (79) +2}- 6) I 10]- I; 


with b(i) defined in Table 42 (14.6.8) of IEEE Std 802.11, 1999 Edition. 
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Most of Europe 


f'x (i)= f'x (i) for 1 ,;; f'x (i) ,;; 13; 


f'x (i) = nuil for f'x (i) < 1 and f'x (i) > 13; 


f'x (i)= 2 x Int [({[b(i) + x) mod (79) +2}- 6) I 10)- 1; 


with b(i) defined in Table 42 (14.6.8) of IEEE Std 802.11, 1999 Edition. 


Table 113-North American Set 1 hop patterns 


Index Pattern 1 Pattern2 


1 1 1 


2 6 11 


3 11 6 
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Table 114-European Set 1 hop patterns (except France and Spain) 


Index Pattern 1 Pattern 2 


1 1 1 


2 7 13 


3 13 7 


18.4.6.8 Transmit and receive in-band and out-of-band spurious emissions 


The High Rate PHY shall conform with in-band and out-of-hand spurious emissions as set by regulatory 
bodies. For the USA, refer to FCC 15.247, 15.205, and 15.209. Fo~ Europe, refertoETS 300-328. For 
Japan, refer to the MPT ordinance for Regulating Radio Equipment, Artide 49-20. 


18.4.6.9 Transmit-to-receive (TX-to-RX) turnaround time 


The T~-to-RX turuaround time shall be !ess than 10 ~-ts, including the power-down ramp specified 
in 18.4.7.6. 


The TX-to-RX turuaround time shall be measured at the air interface from the trailing edge of the last trans
mitted symbol to the valid CCA detection of the incoming signal. The CCA should occur within 25 ~-ts 


(10 ~-ts for turuaround time, pius 15 ~-ts for energy detect), or by the next slot boundary occurring after the 25 
~-ts has elapsed (see 18.4.8.4). A receiver input signal3 dB above the ED threshold described in 18.4.8.4 shall 
be present at the receiver. 


18.4.6.10 Receive-to-transmit (RX-to-TX) turnaround time 


The R.X-to-TX turuaround timeshall be measured at the MAC/PHY interface using PHYTXSTART.request, 
and shall be 5 ~-ts. This indudes the transmit power-up ramp described in 18.4.7.6. 
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18.4.6.11 Slottime 


The slot time for the High Rate PHY shall be the sum of the RX-to-TX tumaround time (5 ftS) and the 
energy deteet time (15 f.!S specified in 18.4.8.4). The propagation delay shall be regarded as being included in 
the energy deteet time. 


18.4.6.12 Channel switching/settling time 


When the Channel Agility option is enabled, the time to change from one operating channel frequency to 
another, as specified in 18.4.6.2, is 224 ftS. A conformant PMD meets this switching time specification when 
the operating channel center frequency has sett! ed to within ±60 kHz of the nominal channel center. Stations 
shall not transmit until after the channel change settling time. 


18.4.6.13 Transmit and receive antenna port impedance 


The impedance of the transmit and receive antenoa port( s) shall be 50 Q if the port is exposed. 


18.4.6.14 Transmit and receive operating temperature range 


Two temperature ranges are specified for full operation compliance, to the High Rate PHY. Type 1 shall be 
defined as 0 °C to 40 °C, and is designated for office environments. Type 2 shall be defined as -30 oc to 
+ 70 oc, and is designated for industrlal environments. 


18.4.7 PMD transmit specifications 


Suhelauses 18.4.7.1 through 18.4.7.8 describe the transmit functions and parameters associated with the 
PMD sublayer. 


18.4.7.1 Transmit power levels 


The maximum allowable output power, as measured in accordance with practices specified by the appropri
ate regulatory bodies, is shown in Table 115. In the USA, the radiated emissions should also conform with 
the ANSI uncontrolled radiation emission standards (IEEE Std C95.1-1999). 


Table 115-Transmit power levels 


Maximum output Geographic location Compiianee document power 


1000mW USA FCC 15.247 


100 mW (EIRP) Europe ETS300-328 


10 mW/MHz Ja pan MPI' orclinanee for Reg-
ulating Radio Equip-
ment, Artici e 49-20 


18.4.7.2 Transmit power level control 


Power control shall be provided for transmitted power greater than 100m W. A maximum of four power lev
els may be provided. As a minimum, a radio capable of transmission greater than 100m W shall be capable 
of switching power back to 100 mW or !ess. 
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The transmitted spectral products shall be !ess than -30 dBr (dB relative to the SINx/x peak) for 


fc-22MHz<f<fc-ll MHz;and 


fc+ 11 MHz<f<fc+22MHz; 


and shall be !ess than -50 dBr for 


f <fc- 22 MHz; and 


f>fc + 22 MHz. 


where 


fc is the channel center frequency. 


The transmit spectral mask is shownin Figure 145. The measurements shall be made using a 100kHz reso
lution bandwidth anda100kHz video bandwidth. 


Transmit Spectrum Mask ~ 
~~~~~~~----~ 


Unfiltered Sinx/x 


fc -22 MHz fc -11 MHz fc fc +11 MHz fc +22 Mhz 


Figure 145-Transmit spectrum mask 


18.4.7.4 Transmit center frequency toleranee 


The transmitted center frequency toleranee shall be ±25 ppm maximum. 


18.4.7.5 Chip clock frequency toleranee 


The PN code chip clock frequency toleranee shall be better than ±25 ppm maximum. It is highly recom
mended that the chip clock and the transmit frequency be locked (coupled) for optlmum demodulation per
formance. If these eloeks are locked, it is recommended that bit 2 of the SERVICE field be set to a 1, as 
indicated in 18.2.3.4. 
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18.4.7.6 Transmit power-on and power-down ramp 


The transmit power-on ramp for 10% to 90% of maximum power shall be no greater than 2 !!S. The transmit 
power-on ramp is shownin Figure 146. 


The transmit power-down ramp for 90% to 10% maximum power shall be no greater than 2 !!S. The transmit 
power-down ramp is shownin Figure 147. 


Transmit 
Power 
Output 


10% MAX 


'fransmit 
Power 
Output 


0 1 2 3 4 
Figure 146-Transmit power-on ramp 


0 1 2 3 4 


Figure 147-Transmit power-down ramp 


'90% MAX 


- Max Tx Power 


- 90% MAX 


The transmit power ramps shall be constructed such that the High Rate PHY emissions conform with spuri
ous frequency product specification defined in 18.4.6.8. 
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18.4.7.7 RF carrier suppression 
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The RF carrier suppression, measured at the channel center frequency, shall beat ]east 15 dB below the peak 
SIN(x)/x power spectrum. The RF carrier suppression shall be measured while transmiiting a repetitive 01 
data sequence with the scrambler disabled using DQPSK modu!ation. A 1 OO kHz resolution bandwidth shall 
be used to perform this measurement. 


18.4.7.8 Transmit modulation accuracy 


The transmit modulation accuracy requirement for the High Rate PHY shall be based on the difference 
between the actual transmitted waveform and the ideal signal waveform. Modu!ation accuracy shall be 
determined by measuring the peak vector error magnitude during each chip period. Worst-case vector error 
magnitude shall not exceeded 0.35 for the normalizea sampled chip data. The ideal complex I and Q constel
Jation points associated with DQPSK modulation, (0.707,0.707), (0.707, -0.707), (-0.707, 0.707), (-0.707, 
-0.707), shall be used as the reference. These measurements shall be from baseband I and Q sampled data 
after recovery through a reference receiver system. 


Figure148 illustrates the ideal DQPSK constellation points and range of worst-case error specified for mod
ulation accuracy. 


Range of Worst Case Error ldeal Constellation Point 
Q 


".: 
... · .. Measured Point 


Figure 148-Modulation accuracy measurement example 


Error vector measurement requires a reference receiver capable of carrier lock. All measurements shall be 
made under carrier !ock conditions. The distortion induced in the constellation by the reference receiver 
shall be calibrated and measured. The test data error vectors described below shall be corrected to compen
sate for the reference receiver distortion. 


The IEEE 802.11-compatible radio shall provide an exposed TX chip clock, which shall be used to sample 
the I and Q outputs of the reference receiver. 


The measurement shall be made under the conditions of continuous DQPSK transmission using scrambled 
all one's. 
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The eye pattem of the I channel shall be used to determine the I and Q sampling point. The chip clock pro
vided by the vendor radio shall be time delayed, such that the samples fall ata 112 chip period offset from the 
mean of the zero crossing positions of the eye (see Figure 149). This is the ideal center of the eye and may 
not be the point of maximum eye opening. 


Amplitude 


Vendor~ ChipCiock 


1 Chip Period 


Figure 149-Chip clock alignment with baseband eye pattern 


Using the aligned chip clock, 1000 samples of the I and Q baseband outputs from the reference receiver are 
captured. The vector error magnitudes shall be calculated as follows: 


Calculate the dc offsets for I and Q samples 


999 


/mean L /(n)/1000 
n=O 


999 


Qmean = L Q(n)/1000 
n=O 


Calculate the dc corrected I and Q samples for all n = 1000 sample pairs 


Ictc(n) = I(n) -I mean 


Qdc(n) = Q(n) - Qmean 
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Calcu!ate the average magnitude of I and Q samples 


999 


/mag }: jldc(n)j/1000 
n=O 


999 


Qmag }: jQdc(n}jl1000 
n=O ~ 


Calculate the normalized error vector magnitude for the Ictc(n)/Qdc(n) pairs 


where 


V correction is the error induced by the reference receiver system. 
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A vendor High Rate PHY implementation shall be compliant if for all n = 1000 samples, the following con
dition is met: 


Verr(n) < 0.35 


18.4.8 PMD receiver specif'ications 


Suhelauses 18.4.8.1 through 18.4.8.4 describe the receive functioris and parameters associated with the 
PMD sublayer. 


18.4.8.1 Receiver minimum input level sensitivity 


The frame error ratio (FER) shall be !ess than 8x w-2 ata PSDU length of 1024 octets for an input level of 
-76 dBm measured at the antenna connector. This FER shall be specified for 11 Mbit/s CCK modulation. 
The test for the minimum input level sensitivity shall be conducted with the energy deteetian threshold set 
!ess than or equal to -76 dBm. 


18.4.8.2 Receiver maximum input level 


The receiver shall provide a maximum FER of 8x 10-2 at aPSDU length of 1024 octets for a maximum input 
level of -10 dBm measured at the antenna. This FER shall be specified for Il Mbit/s CCK modulation. 


18.4.8.3 Receiver adjacent channel rejection 


Adjacent channel rejection is defined between any two channels with ;:::25 MHz separatian in each channel 
group, as defined in 18.4.6.2. 


The adjacent channel rejection shall be equal to or better than 35 dB, with an FER of Sx 10-2 using 
11Mbit/s CCK modulation described in 18.4.6.3 anda PSDU length of 1024 octets. 
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The adjacent channel rejection shall be measured using the following method. 


Input an 11 Mbit/s CCK modulated signal ata level 6 dB greater than specified in 18.4.8.1. In an adjacent 
channel (;;, 25 MHz separation as defined by the channel numbering), input a signal modulated in a similar 
fashion, which adheres to the transmit mask specified in 18.4.7.3, toa level 41 dB above the level specified 
in 18.4.8.1. The adjacent channel signal shall be derived from a separate signal source. It cannot be a fre
quency shifted version of the reference channel. Under these conditions, the FER shall be no worse 
than 8x w-2. 


18.4.8.4 CCA 


The High Rate PHY shall provide the capability to perform CCA according to at !east one of the following 
three methods: 


CCA Mode I: Energy above threshold. CCA shall report a busy medium upon detecting any energy 
above the ED threshold. 


CCA Mode 4: Carrier sense with timer. CCA shall start a timer whose duration is 3.65 ms and report 
a busy medium only upon the detection of a High Rate PHY signal. CCA shall report an IDLE 
medium after the timer expires and no High Rate PHY signal is detected. The 3.65 ms timeout is the 
duration of the longest possible 5.5 Mbit/s PSDU. 


CCA Mode 5: A combination of carrier sense and energy above threshold. CCA shall report busy at 
!east while a High Rate PPDU with energy above the ED threshold is being received at the antenna. 


The energy detection status shall be given by the PMD primitive, PMD_ED. The carrier sense status shall be 
given by PMD_CS. The status of PMD_ED and PMD_CS is used in the PLCP convergence procedure to 
indicate activity to the MAC through the PHY interface primitive, PHY-CCA.indicate. 


A busy channel shall be indicated by PHY-CCA.indicate of class BUSY. A clear channel shall be indicated 
by PHY-CCA.indicate of dass IDLE. 


The PHY MIB attribute, dotllCCAModeSupported, shall indicate the appropriate operation modes. The 
PHY shall be contigured through the PHY MIB attribute, dotll CurrentCCAMode. 


The CCA shall indicate TRUE if there is no energy deteet or carrier sense. The CCA parameters are subject 
to the following criteria: 


a) If a valid High Rate signal is detected during its preamble within the CCA assessment window, the 
energy detection threshold shall be !ess than or equal to -76 dBm for TX power > 100 mW; 
-73 dBm for 50mW <"TX power~ lOOmW;and-70 dBmforTX power~50mW. 


b) With a valid signal (according to the CCA mode of operation) present at the receiver antenna within 
5 !AS of the start of a MAC slot boundary, the CCA indicator shall report channel busy before the end 
of the slot time. This implies that the CCA signal is available as an exposed test point. Refer to 
Figure 47 of IEEE Std 802.11, 1999 Edition for a slot time boundary definition. 


e) In the event that a correct PLCP header is received, the High Rate PHY shall hold the CCA signal 
inactive (channel busy) for the full duration, as indicated by the PLCP LENGTH field. Should a loss 
of carrier sense occur in the middle of reception, the CCA shall indicate a busy medium for the 
intended duration of the transmitted PPDU. Upon reception of a correct PLCP header, the timer of 
CCA Mode 2 shall be overridden by this requirement. 


Conformance to the High Rate PHY CCA shall be demonstrated by applying an equivalent High Rate com
pliant signal above the appropriate ED threshold (item a), such that all conditions described in items (b) and 
(e) above are demonstrated. 
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AnnexA 


(normative) 


Protocol implementation contormanee 
statement (PICS) proforroa 


A.4.3 lUT eonfiguration 


Add the entry CF7 to the existing table inAnnexA: 


Item lUT configuration References 


What is the configuration of the lUT? 


* CFi Aecess point (AP) 5.2 


*CF2 Independent station (not an AP) 5.2 


*CF3 Frequency-hopping spread spectrum PHY 
layer for the 2.4 GHz hand 


*CF4 Direet sequence spread spectrum PHY 
Jayer for the 2.4 GHz band 


*CF5 lnfrared PHY layer 


~ High-~p~ed rHY la)'er 


Add a new suhelause A. 4.9 for the optional HRIDSSS par.ameters: 


A.4.9 High Rate, direet sequenee PHY funelions 


Are the following PHY features supported? 


Item PHYFeature References 


HRDS1 Long Preamble and header procedures 18.2 


HRDSI.l Long DS preamble prepended on TX 18.2.1 


HRDS1.2 Long PLCP integrity check generation 18.2.3, 18.2.3.6 


HRDS1.3 TX rate change capability 18.2.3.3 


HRDS1.4 Supported data rates 18.1, 18.2.3.3 


HRDS1.5 Data scrambler 18.2.4 


HRDS1.6 Scrambler initialization 18.2.4 


*HRDS2 Channel Agility option 18.3.2 


*HRDS3 Short Preamble and header procedures 18.2 
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Status 


0.1 


0.1 


0.2 


0.2 


0.2 


Q,2 


Status 


M 


M 


M 


M 


M 


M 


M 


0 


0 
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Support 


YesONoO 


YesONoO 


YesONoO 


YesONoO 


YesONoO 


Ye~ONoO 


Support 
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HRDS3.1 Short Preamble prepended on TX 18.2.2 HRDS3:M YesONoO 
N/AO 


HRDS3.2 Short header transmission 18.2.3.8, HRDS3:M YesONoO 
18.2.3.9, N/AO 
18.2.3.10, 
18.2.3.11, 
18.2.3.12, 
18.2.3.13, 
18.2.3.14 


HRDS4 Long Preamble process on RX 18.2.6 M YesONoO 


HRDS4.1 PLCPformat 18.2.6 M YesONoO 


HRDS4.2 PLCP integrity check verify 18.2.6 M YesONoO 


HRDS4.3 RX Rate change capability 18.2.6 M YesONoO 


HRDS4.4 Data whitener descrambler 18.2.6 M YesONoO 


*HRDSS Short Preamble process on RX 18.2.6 HRDS3,M YesONoO 
N/AO 


HRDS5.1 'PLCP format 18.2.6 HRDS6:M YesONoO 
N/AO 


HRDS5.2 PLCP integrity check verify 18.2.6 HRDS6:M YesONoO 
N/AO 


HRDS5.3 RX rate change capability 18.2.6 HRDS6:M YesONoO 
N/AO 


HRDS5.4 Data whitener descrambler 18.2.6 HRDS6:M YesONoO 
N/AO 


*HRDS6 Operating channel capability - - -


*HRDS6.1 North America (FCC) 18.4.6.2 HRDS7:0.3 YesONoO 
N/AO 


HRDS6.Ll Channel1 18.4.6.2 HRDS7.1:M YesONoO 
N/AO 


HRDS6.1.2 Channel2 18.4.6.2 HRDS7.1:M YesONoO 
N/AO 


HRDS6.1.3 Channe13 18.4.6.2 HRDS7.1:M YesONoO 
N/AO 


HRDS6.1.4 Channe14 18.4.6.2 HRDS7.1:M YesONoO 
N/AO 


HRDS6.1.5 Channel5 18.4.6.2 HRDS7.1:M YesONoO 
N/AO 


HRDS6.1.6 Channel6 18.4.6.2 HRDS7.1:M YesONoO 
N/AO 


HRDS6.L7 Channel7 18.4.6.2 HRDS7.1:M YesONoO 
N/AO 


HRDS6.1.8 Channe18 18.4.6.2 HRDS7.1:M YesONoO 
N/AO 


HRDS6.1.9 Channe19 18.4.6.2 HRDS7.1:M YesONoO 
N/AO 
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HRDS6.1.10 Channel10 18.4.6.2 


HRDS6.1.11 Channelll 18.4.6.2 


*HRDS6.2 Canada (IC) 18.4.6.2 


HRDS6.2.1 Channe11 18.4.6.2 


HRDS6.2.2 Channel2 18.4.6.2 


HRDS6.2.3 Channel3 18.4.6.2 


HRDS6.2.4 Channe14 18.4.6.2 


HRDS6.2.5 Channel5 18.4.6.2 


HRDS6.2.6 Channel6 18.4.6.2 


HRDS6.2.7 Channel7 18.4.6.2 


HRDS6.2.8 Channel8 18.4.6.2 


HRDS6.2.9 Channel9 18.4.6.2 


HRDS6.2.10 Channel10 18.4.6.2 


HRDS62.11 Channel11 18.4.6.2 


*HRDS6.3 Europe (EfSI) 18.4.6.2 


HRDS6.3.1 Channel1 18.4.6.2 


HRDS6.3.2 Channe12 18.4.6.2 


HRDS6.3.3 Channe13 18.4.6.2 


HRDS6.3.4 Channe14 18.4.6.2 


HRDS6.3.5 Channe15 18.4.6.2 


HRDS6.3.6 Channe16 18.4.6.2 


HRDS6.3.7 Channel7 18.4.6.2 


HRDS6.38 Channe18 18.4.6.2 
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HRDS7.2:M 


HRDS7:0.3 
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HRDS6.3.9 Channel9 18.4.6.2 HRDS7.3:M Yes D No D 
N/AD 


HRDS6.3.10 Channel10 18.4.6.2 HRDS7.3:M Yes D No D 
N/AD 


HRDS6.3.11 Channelll 18.4.6.2 HRDS7.3:M Yes D No D 
N/AD 


HRDS6.3.12 Channe112 18.4.6.2 HRDS7.3:M Yes D No D 
N/AD 


HRDS6.3.13 Channe113 18.4.6.2 HRDS7.3:M Yes D No D 
N/AD 


*HRDS6.4 France 18.4.6.2 HRDS7:0.3 Yes D No D 
N/AD 


HRDS6.4.1 Channel10 18.4.6.2 HRDS7.4:M Yes D No D 
N/AD 


HRDS6.4.2 Channe111 18.4.6.2 HRDS7.4:M Yes D No D . N/AD 


HRDS6.4.3 Channel 12 18.4.6.2 HRDS7.4:M Yes D No D 
N/AD 


HRDS6.4.4 Channel13 18.4.6.2 HRDS7.4:M Yes D No D 
N/AD 


*HRDS6.5 S pain 18.4.6.2 HRDS7:0.3 Yes D No D 
N/AD 


HRDS6.5.1 Channel10 18.4.6.2 HRDS7.5:M Yes D No D 
N/AD 


HRDS6.5.2 Channel11 18.4.6.2 HRDS7.5:M Yes D No D 
N/AD 


*HRDS6.6 Japan (Rcr) 18.4.6.2 HRDS7:0.3 Yes D No D 
N/AD 


HRDS7 Hop sequences HRDS2:M Yes D No D 
N/AD 


HRDS8 CCK bits to symbol mapping 


HRDS8.1 5.5 Mbit/s 18.4.6.5 M YesONoD 


HRDS8.2 Il Mbit/s 18.4.6.5 M YesONoO 


*HRDS9 PBCC bits to symbol mappings 18.4.6.6 0 


HRDS9.1 5.5 Mbit/s 18.4.6.6 HRDS10:M Yes D No D 


HRDS9.2 11Mbit/s 18.4.6.6 HRDSIO:M Yes D No D 


*HRDS10 CCA functionality 18.4.8.4 


HRDSIO.l CCA Mode 1, energy only (RSSI above 18.4.8.4 HRDSll:O. Yes D No D 
threshold) 4 


HRDS10.2 CCA Mode 4, carrier sense with timer 18.4.8.4 HRDSll:O. Yes D No D 
4 


HRDS10.3 CCA Mode 5, energy deteet with High 18.4.8.4 HRDS11:0. Yes D No D 
Rate CS 4 
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HRDS10.4 Ho1d CCA busy for paekel duration of a 18.2.6 
correctly received PLCP, but caJTier lost 
during reception of MPDU. 


HRDS10.5 Hold CCA busy for paekel duration of a 18.2.6 
correctly received, but out of spec, 
PLCP. 


HRDSll Transmit antenna selection 18.4.5.8, 


HRDS12 Receive antenna diversity 18.4.5.8, 18.4.5.9 


*HRDS13 Antenna port( s) availability 18.4.6.8 


HRDS13.1 If available (50 Q impedance) 18.4.6.8 


*HRDS14 Transmit power level support 18.4.5.9, 18.4.7.2 


HRDS14.1 If greater than 1 OO m W capability 18.4.7.2 


*HRDS15 Radio type (temperature range) 18.4.6.14 


HRDS15.1 Type 1 18.4.6.14 


HRDS15.2 Type2 18.4.6.14 


HRDS16 Spurious efuissions conformance 18.4.6.8 


HRDS17 TX-to-RX turuaround time 18.4.6.9 


HRDS18 RX-to-TX turuaround time 18.4.6.10 


HRDS19 Slot time 18.4.6.11 


HRDS20 ED reporting time 18.4.6.10, 
18.4.8.4 


HRDS21 Minimum transmit power level 18.4.7.2 


HRDS22 Transmit spectral mask conformance 18.4.7.3 


HRDS23 Transmitted center frequency toleranee 18.4.7.4 


HRDS24 Chip clock frequency toleranee 18.4.7.5 


HRDS25 Transmit power on ramp 18.4.7.6 


HRDS26 Transmit power down ramp 18.4.7.6 


HRDS27 RF carrier suppression 18.4.7.7 


HRDS28 Transmit modulation accuracy 18.4.7.8 


HRDS29 Receiver minimum input level 18.4.8.1 
sensitivity 


HRDS30 Receiver maximum input level 18.4.8.2 


HRDS31 Receiver adjacent channel rejection 18.4.8.3 


HRDS32 Management information base 13.1, 18.3.2, 
Annex C 


HRDS32.1 PHY object class 13.1, 18.3.3 
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Annex C 


(normative) 


Formai description of MAC operation 


For the HRIDSSS PHY, replace the use of aMPDUDurationFactor, aPreambleLength, and aPLCPHead
erLength with the use of PLME-TXTIME.request and PLME-TXTIME.confirm primitives in the formai 
description, by updating the following diagrams. 
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Package macsorts 


,.----------. 
I 1\ 
I • • 
I I 
I I 


3127 _e\PHY _Params(31) 


r****************************************************************** 
Generic PHY Parameter Set sort 


*******************************************************************I 
r Generic PHY parameter element for signals related to Beacons *I 
rand Probe Responses that are PHY-type independent. */ 
syntype PhyParms = Octetstring endsyntype PhyParms; 


NEWTYPE PhyChrstcs struct~ 
aSiotTime Usec; 
aSi1sTime Usec; 
aCCATime Usec; 
aRxTxTurnaroundTime Usec; 
aTxPLCPDelay Usec; 
aRxPLCPDelay Usec; 
aRxTxSwitchTime Usec; 
aTxRampOnTime Usec; 
aTxRampOffTime Usec; 
aTxRFDelay Usec; 
aRxRFDelay Usec; 
aAirPropagationTime Usec; 
aMACProcessingDelay Usec; 
aPreambleLength Usec; 
aPLCPHeaderLength Usec; 
aMPDUMaxLength lnteger; 
aCWmin lnteger; 
aCWmax lnteger; 


EndNewType PhyChrstcs; 
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Package macmib 


r---------'lo 
I 1\ 
I • • 
I I 
I I 


"----------.J 
r"****************************************************************** 


PhyOperation Table 
(values shown are mostly for FH PHY) 


******************<~<*************************"'**********************I 


synonym FHphy lnteger = 01; r enumerated dot11 PHYType value *I 
synonym DSphy lnteger = .02; r enumerated dot11 PHYType value *I 
synonym IRPhy lnteger = 03; r enumerated dot11 PHYType value *I 
synonym dot11 PHYType lnteger = FHphy; 
remote dot11 CurrentRegDomain lnteger nodelay; 
synonym dot11TempType lnteger = 01; 


r************************************""**************************************************** 
* PhyCharacteristic Parameters (values shown are mostly for FH PHY) 
****************************************************************************** .. *******I 
r NOTE: The PhyCharacteristics are defined as synonyms because 


their values are static during MAC operation. It is assumed 
that , during each initialization of MAC operation, current 
values for each of these parameters are obtained from the 
PHY using the PlmeCharacteristics primitive. */ 


remote procedure TxTime; ·returns lnteger; 
synonym aSiotTime Usec = (aCcaTime + aRxTxTurnaroundTime + 


aAirPropagationTime + aMacProcessingTime); 
synonym aCcaTime Usec = 27; 
synonym aRxTxTurnaroundTime Usec = (aTxPicpDelay + aRxTxSwitchTime + 


aTxRampOnTime + aTxRfDelay); 
synonym aTxPicpDelay Usec = 1; 
synonym aRxTxSwitchTime Usec = 10; 
synonym aTxRampOnTime Usec = 8; 
synonym aTxRfDelay Usec = 1; 
synonyrn aSi1sTime Usec = (aRxRtDelay + aRxPicpDelay + 


aMacProcessingTirne + aRxTxTurnaroundTime); 
synonym aRxRfDelay Usec = 4; 
synonym aRxPicpDelay Usec = 2; 
synonym aMacProcessingTime Usec = 2; 
synonym aTxRampotfTime Usec = 8; 
synonym aPreambleLength Usec = 96; 
synonym aPicpHeaderLength Usec = 32; 
synonym aMpduMaxLength lnteger = 4095; 
synonym aAirPropagationTime Usec = 1; 
synonym aCWmax lnteger = 1023; 
synonym aCWmin lnteger = 15; 


3204_e\Phy0peration(5) 
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Pracess Tx_Coordination_AP 


~--------- .... 
I 1\ 
I • ' 
I I 
I I 
"----------"' 


-ÄPresP"onCis-1 
to PsPoll after .-----,-----< 
Siis with Ack : 
or data. Basis : 
for choice of 1 


response is : 
unspecified. : ___________ .. 
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(true) 


lEE E 
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ap_tx_idle_2.1 a(9) 


addr1 (fsdu!pdus(1)) 
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Paekage maesorts 


,.---------,. 
1\ . ' 


I 
I 


'-----------"' 


SUPPLEMENTTO IEEE STANDARD FOR INFORMATION TECHNOLOGY-


3125_e\RateAndDurationSorts(31) 


r************************************************************"'***** 
Multi-rate support sorts 


*************************************************************'******I 
newtype Rate inherits Oetet operators all; 


adding operators 
ealeOur : Rate, lnteger -> lnteger; r eonverts (rate,bitCount) to integer usec *I 
rateVal : Rate -> Rate; r elears high-order bit */ 
basieRate: Rate -> Rate; r sets high-order bit */ 
isBasie : Rate -> Boolean; r true it high-order bit set */ 


axioms 
for all rin Rate( for all i in lnteger( for all b in Boolean( 


ealeDur(r, i)== ((((10000000 + (oetetVal(r and Ox7F) -1)) I 
(500 • oetetVal(r and Ox7F))) * i) + 9999) /10000; 


rateVal(r) == rand Ox7F; basieRate(r) == r or Ox80; 
isBasie(r) ==(rand OxBO) = Ox80; ))); 


endnewtype Rate; 
syntype RateString = Oetetstring endsyntype RateString; 
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Process Tx_ Coordination_AP 


1'\ .. 
I 
I 


"----------~ 


-Äf'respõnCis-1 
to PsPoll after r-----.---< 
Siis with Ack : 
or data. Basis : 
for choice of 1 


response is : 
unspecified. : 
-----------.J 
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(true) 


lEE E 
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ap_tx_idle_2.1 a(9) 


addr1 (fsdu!pdus(1)) 
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Pracess Tx_ Coordination_AP 


r---------." 
I 1\ 
I • • 
I I 
I I 
L----------~ 


( aSi1sTime + ackctstime 
+ it (fsdu!fTot = (fsdu! 
fCur+ 1 )) th en 0 else 
((2*aSifsTime)+ ackctstime + 
frametime) fi )) 


ap_tx_dcf_3.1 e(9) 


· and (ftype(tpdu)=beacon) 


aSiotTime, Trsp) 
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RSDU 


Block Protocoi_Controi_AP Msdulndicate] 


,.---------.. 
I " I q 
I I 


'I I 
""---------~ 


signal 
Ack(Time,Rate), 
CfRsp(Time,Rate), 
Cts(Time,Rate), 
PsPoii(Frame,Time,Rate), 
TxCIAck(Time,Rate) ; 


Tdat 


llnclücies -põiõi-
r - { coordinator 
: •for use with 
' :optional PCF. 
I ""---------· I 
I 


[PduRequest] 


I 
I 
I 
I 
I 


[
Bl<Done, 
TxConfirm 


TxO 


[


Backoff, ] 
Cancel, 
TxRequest 


Pctl 


PlmeGet_ 
.confirm, 
PlmeSet_ 
,confirm, 
Pime_ 
Reset_ 
.confirm, 
PlmeTxTime_ 
.confirm 


[


Ack, l C!Rsp, 
ets, 
PsPoll, 
TxCfAck 


Reti , TxRx 


Trsp 
TX~---------------H~m~e~e~~H-------------~ 


,request, [ TxConfirm J 
PlmeSet_ 
,request, 
PlmeReset_ 
,request, 
PlmeTxTime_ 
,request 


MLME_PLME_SAP 
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TPDU 


PduConfirm, ] 
PsPolled 


ap_CTL_1d(1) 


Rdat 


r This block performs the ~ 
DCF functions, as weil as 
seNi ng as Point Coordinator 
il the AP providesa PCF. 
Tx_Coord_AP includes the 
PC, RTS generation and 
(non-Ack) PS-Poli response. 
Rx_Coord_AP generates 
acknowledgements, routes 
management frames to MLME, 
routes data frames to MAC 
Data Service, and signals 
Ack, Cts, and PS-Poli frames 
to Tx_Coord_AP. */ 


BcMgt 


[
Mmlndicate,] 
Sslnquiry 


[ SsResponse J 


Rx_Coordination 
(1,1) 
rlor STA & AP*/ 


RX 


Rxlndicate,] 
NeedAck, 
RxCIAck 


Rxl 
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Process Tx_Coordination_AP 


72 


1\ .. 
I 
I 


SUPPLEMENTTO IEEE STANDARD FOR JNFORMATJON TECHNOLOGY-


ap_tx_dcf_3e(9) 


-Äcksi9iiäri5-, 
generated ~ ' 
when Ack, : : 
Cf Ack, or : : '-"'"'-'----'--T"-""-'..:.J 


Data+CfAck 1 1 


ackctstime 
+aSJotTime)), 
Trsp) 


received. : : ___________ .... 


Copyright© 2000 I E EE. All rights reserved. 


Authorized licensed use limited to: United States Patent and Trademark Office. Downloaded on March 24,2014 at 20:51:34 UTC from IEEE Xplore. Restrictions apply. 


79 







HIGHEA-SPEED PHYSICAL LAYER EXTENSION IN THE 2.4 GHz BAND 


Pracess Tx_Coordination_AP 


r---------" 
I 1\ 
I • • 
I I 
I I 
"---------- ... 


-ÄPrespõn<is-1 
to PsPoll after r-----.---< 
Siis with Ack : 
or data. Basis : 
for choice of 1 


response is : 
unspecified. : ,. __________ " 
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(true) 


lEE E 
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ap_tx_idle_2.1a(9) 


addr1 (fsdu! pdus( 1 ) ) 
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Process Tx_Coordination_AP 


tpdu:=setPwrMgt 
(tpdu,import( 


dot11 PowerMan_ 
agementMode)) 


IEiitriwiieri" __ _ 


' ~ station wakes 
: : up to transmit 
I '------------
1 
I 
I 
I 


f fest it tsd-u-seq-
--, nmbr and tx 


:lifetime set. 


seqnum:= il seqnum=4095 then 0 
else seqnum+1 li, fsdu!eol:=now + 
import( dot11 MaxTransmitMsdulifetime) 


lsee9.61õri-üie5--
--~ about selecting 


: transmit data rate. 
'--------------


1 see cörres-pÕi1Cifö9 Pä9Ei õ"i stätiön-
,---hersion for comments on use 


:with FH & IR PHYs. 
~-------------------------


(calcDur(txrate, aSi1sTime + 
ackctstime + 
il (fsdu!fTot = (fsdu!fCur+ 1)) 
then 0 
else ((2*aSifsTime) + 
ackctstime + frarrietime ) 
li)))) 


ap_tx_idle_2e(9) 


1 fiiese -tra-ns~iõns äre-
,------------7.----~only present at APs 
: : :with point coordinator. 
I I ~---------------· 


import(mBssld), 
import(mBssld),) 


Crclng) > import(dot11 RtsThreshold)) 
and (not fsdu!grpa) and ((fsdu!fCur=O) 
or retry(tpdu) or fsdulresume) 
and (not import(mCfp)) 
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Pracess Tx_Coordination_AP 


,.---------~ 
I 1\ 
I • • 
I I 
I I .. __________ ,., 


aRxTxTurn_ 
aroundTime) 


IM'ITii-äie-müsüie-· 
--~ selected from 


: mBrates. Other 
1 seleetian criteria 
:are not specified. 
"-------------


Copyright© 2000 I E EE. All rights reserved. 


ap_tx._init_1 e(9) 


timer Tifs, Trsp ; 


del ackctstime, bstat, chan , frametime, 
frametime2 lnteger; 


del ccw lnteger:= aCwMin ; 
del curPm Bit ; 
del doHop, psmChg, cont Boolean:= talse ; 
del dSifsDelay, endRx Time ; 
del fsdu FragSdu ; 
del rtype Ftype ; 
del rxAid Assocld ; 
del rxrate Rate ; 
del seqnum, ssrc, slrc, n lnteger:= 0; 
del tpdu, rpdu, rspdu Frame ; 
del txrate Rate ; 
del cont Boolean ; 


lmported dot11 RtsThreshold, 
dot11 ShortRetryUmit, 
dot11 LongRetryLimit. 
dot11 FragrnentatioriThreshold, 
dot11 MaxTransmitMsduLifetime lnte9er ; 


r RANDOM NUMBER FUNCTION ~~ 
imported procedure Random ; 
fpar lirriit lnteger ; returns lnteger ; 


del exported FxiP Boolean:= talse ; 
del cTfrg exported as 


dot11 TransmittedFragrnentCount, 
cTfrrn exported as 


dot11TransrnittedFrameCount, 
cTmcfrm exported as 


dot11 MulticastTransmittedFrameCount, 
cFail exported as dot11 FailedCount, 
cRtry exported as dot11 RetryCount, 
cMrtry exported as dot11 MultipleRetryCount, 
cCts exported as dot11 RtsSuccessCount, 
eN ets exported as dot11 RtsFailureCount, 
cNack exported as dot11 AckFailureCount 


Counter32:= 0 ; 
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System Access_Point 


1\ .. 
I 
I 


signallist 
MlmeRequestSignals= 


MlmeAssociate.request, 
MlmeAuthenticate.request, 
MlmeDeauthenticate.request, 
MlmeDisassociate.request, 
MlmeGet.request, 
MlmeJoin.request, 
MlmePowermgt.request, 
MlmeReassociate.request, 
MlmeReset.request, 
MlmeScan.request, 
MlmeSet.request, 
MlmeStart.request ; 


signallist 
SmtRequestSignals= 


MlmeAssociate.request, 
MlmeAuthenticate.request, 
MlmeDeauthenticate.request, 
MlmeDisassociate.request, 
MlmeJoin.request, . 
MlmeReassociate.request. 
MlmeScan.request. 
MlmeStart.request ; 


signallist ~~ 
PhyTxRequestSignals= 


PhyTxStart.request, 
PhyTxEnd.request, 
PhyData.request ; 


signallist 
PlmeRequestSignals= 


PlmeCharacteristics.request, 
PlmeGet.request, 
PlmeSet.request. 
PlmeReset. request. 
PlmeTxTime.request; 


SUPPLEMENT TO IEEE STANDARD FOR INFORMATION TECHNOLOGY-


signallist 
MlmeConfirmSignals= 


MlmeAssociate.confirm. 
MlmeAuthenticate.confirm, 
MlmeDeauthenticate.confirm, 
MlmeDisassociate.confirm, 
MlmeGet.confirm. 
MlmeJoin.confirm, 
MlmePowermgt.confirm, 
MlmeReassociate.confirm, 
MlmeReset.confirm, 
MlmeScan.confirm, 
MlmeSet.confirm, 
MlmeStart.confirm ; 


signallist 
SmtConfirmSignals= 


MlmeAssociate.confirm, 
MlmeAuthenticate.confirm. 
MlmeDeauthenticate.confirm, 
MlmeDisassociate.confirm, 
MlmeJoin.confirm, 
MlmeReassociate.confirm, 
MlmeScan.confirm, 
MlmeStart.confirm ; 


signallist ~~ 
PhyTxConfirmSignaiS= 


PhyTxStart.confirm, 
PhyTxEnd.confirm, 
PhyData.confirm ; 


signallist 
PlmeConfirmSignals= 


PlmeCharacteristics.confirm, 
PlmeGet.confirm, 
PlmeSet.confirm, 
PlmeReset.confirm, 
PlmeTxTime.confirm ; 


AP _signallists_ 


signallist 
MlmelndicationSignals= 


MlmeAuthenticate.indication. 
MlmeDeauthenticate.indication, 
MlmeDisassociate.indication, 
MlmeAssociate.indication, 
MlmeReassociate.indication ; · 


signallist 
SmtlndicationSlgnals= 


MlmeAuthenticate.indication, 
MlmeDeauthenticate .. indication, 
MlineDisassociate.indication, 
MlmeAssociate.indication, 
MlmeReassociate.lndication ; 


si'gnallist· 
PhyRxSignals= 


PhyRxStart.indication, 
PhyRxEnd.lndication, 
PhyData.indication, 
PhyCca. indication, 
PhyCcarst.confirm ; 
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System Access_Point 


~---------~, lnewtype DsStatus literals ~ 
: • 1 assoc, disassoc, reassoc, unknown 
t __________ J endnewtype DsStatus; 


signal 
AsChange(Frame,DsStatus), 
Backoff(lnteger, lnteger), 
BkDone(lnteger), 
Busy, 
Cancel, 
ChangeNav(Time,Duration,NavSrc), 
Dslnquiry(MacAddr,MacAddr), 
DsNotify(MacAddr,DsStatus), 
DsResponse(MacAddr,MacAddr,DsStatus), 
FromDsm(MacAddr,MacAddr,Octetstring), 
I die, 
MaUnitdata.indication(MacAddr,MacAddr, 


Routing, Octetstring, RxStatus, 
CIPriority,ServiceCiass), 


MaUnitdata.request(MacAddr,MacAddr, 
Routing, Octetstring, CfPriority,ServiceCiaS"s ), 


MaUnitdataStatus.indi~ation(MacAddr, 
MacAddr,Tx$tat(Js,CIPriority,ServiceCiass), 


MlmeAssociate.t;onfirm(MimeStatus), 
MlmeAssbciate.lndication(MacAddr), 
Mlriiel,lsiiQCiäte. requesl(MacAddr, Kusec,Capability, lnteger), 
MlmeAuthenticate.corifirm 
· (MacMdr,AuthTYP~.IV)ImeStatus), ... 
MlmeAuthenticate.indication(MacAddr,AuthType), 
MlmeAuthenticate.request(MacAddr,AuthType,Kusec), 
MlmeDeauthenticate.confirm(MacAddr,MimeStatus), 
MlmeDeauthenticate.indication(MacAddr, ReasonCode ), 
MlmeDeauthenticate.request(MacAddr,ReasonCode), 
MlmeDisassociate.confirm(MimeStatus), 
MlmeDisassociate.indlcation(MacAddr,ReasonCode), 
MlmeDJsass.o.ciate.request(MacAddr,ReasonCode), 
MlmeGet.confirm(MibStatus,MibAtrib,MibValue), 
MlmeGet.request(MibAtrib), 
MlmeJoin.confirm(MimeStatus), 
MlmeJoin.request(BssDscr,lnteger, Usec, Ratestring), 
MlmePowermgt.cönfirm(MimeStatus), 
MlmePowermgt.request(PwrSave,Boolean,Boolean), 
MlmeReassociate.confirm(MimeStatus), 
MlmeReassociate. indication(MacAddr}, 
MlmeReassociate . .request(MacAddr, Kusec, Capability, lnteger), 
MlmeReset.confirm(MimeStatus}, 
MlmeReset.request, 
MlmeScan.confirm(BssDscrSet,MimeStatus ), 
MlmeScan.request(BssTypeSet,MacAddr,Octetstring, 


ScanType,Usec,lntstring,Kusec,Kusec), 
MlmeSet.confirm(MibStatus,MibAtrib), 
MlmeSet.request(MibAtrib,MibValue), 
MlmeStart.confirm(MimeStatus), 
MlmeStart. request(Octetstring, BssType,Kusec, 


lnteger,CfParms,PhyParms,lbssParms,Usec, 
Capability, Ratestring, Ratestring) ; 
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AP _signals_2d(3) 


signal 
MmCancel, 
MmConfirm(Frame,TxStatus), 
Mmlndicate(Frame,Time,Time,StateErr), 
MmRequest(Frame, Imed, Rate ), 
MsduConfirm(Frame, CfPriority, TxStatus ), 


.. Msdulndicate(Frame,CfPriority), 
MsduRequest(Frame,CfPriority}, 


. NeedAck(MacAddr, Time, Duration, Ra te), 
PquConfirm(FragSdu, TxResult), 
PduRequest(FragSdu}, 
PhyCca.indication(Ccastatus), 
PhyCcarst.confirm, 
PhyCcarst.request, 
PhyData.confirm, 
PhyData.indication(OcJ~t), 
PhyData.request(Octet), 
PhyRxEnd.indication(PhyRxStat), 
PhyRxStart.indication(lnteger,Rate), 
PhyTxEnd.confirm, 
PhyTxEnd.request, 
PhyTxStart.confirm, 
P hyTxStart. request(l nteger, Rat e), 
PlmeCharacteristics.cohfirm(PhyChrstcs), 
PlmeCharacterist(cs.request, 
PlmeGet.coJ1firn:t(MiRStatus, 


MibAtrib,MibValue), 
PlmeGet.request(MibAtrib), 
PlmeReset.confirm(Boolelm), 
PlmeReset.request, 
PlmeSet.confirm(MibStatus,MibAtrib), 
PlmeSet.request(MibAtrib,MibValue); 
PlmeTxTime.confirm(lnteger), 
PlmeTxTime.request(lnteger, Rate), 
PsmDone, 
PsPolled(MacAddr,Asocld), 
PsChange(MacAddr,PsMode), 
Pslndicate(MacAddr,PsMode), 
Pslnquiry(MacAddr), 
PsResponse(MacAddr,PsMode), 
ResetMAC, 
RxCfAck(MacAddr), 
Rxlndicate(Frame,Time,Time,Rate}, 
S lot, 
Sslnquiry(MacAddr), 
SsResponse(MacAddr, 


StationState,StationState), 
SwChnl(lnteger,Boolean), 
SwDone, 
ToDsm(MacAddr;MacAddr,Octetstring), 
TxConfirm, 
TxRequest(Frame,Rate); 
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Process Filter_MPDU 


1\ .. 
I 
I '-----------.J 


I 
I 
I 
I 


I r-----------
: :AP, check 
• , all frames, 2 


: pages ahead. .. __________ _ 


78 


SUPPLEMENT TO IEEE STANDARD FOR INFORMATION TECHNOLOGY-


pre_filter_1c(4) 


del exported cDup as dot11 FrameDuplicateCount, 
cM e as dot11 MulticastReceivedFrameCount, 
cRx as dot11 ReceivedFragmentCount Counter32:= 0 ; 


mBrates)),ackctstime) 


fõlirä!iõnõl __ _ 
--,PS-Poli and 


: Ack response. 
"-----------
r initiä.Tize !u"Pie cäche- • 


--~for duplicate tiiteri ng. 
: Cache capacity is set 
: by "tupleC~?he_Size" 
1 but a specJflc s1ze 
: is not specified. 


f8äii-ierF>õwer-· 
__ ,management 


: info from all 
:valid frames. 
"-----------


imported mBrates Ratestring, 
mBssid MacAddr, 
mCfp Boolean. 
dot11GroupAddresses MacAddrSet, 
mlbss Boolean, 
mSsid Octetstring, 
aStationld MacAddr ; 


imported procedure Txtime; returns lnteger; 


del ackctstinie lnteger; 
del cache TupleCache ; 
del dup, myBss Boolean ; 
del dNav, dPsp, dAck Duration ; 
del endRx, strTs Time ; 
del pdu Frame ; 
del rxRate Rate ; 
del src NavSrc ; 
del wDefault KeyVector ; 
del wExclude Boolean ; 
del wKeyMap KeyMapArray ; 


r This process filters valid received 
frames by destination address, and 
Bssld for group destination addresses. 
This process also maintains received 
pdu counters and the tuple cache for 
detecting duplicated unicast'frames. 


Data and management frames which 
need acknowledgement cause a 
NeedAck signal to Protocoi_Control 
as weil as an RxMpdu to Defragment. 
Piggybacked CfAcks cause RxCfack 
signals, and CfPolls cause RxCfpoll 
signals to Protocoi_Control. lf an 
RxCfPoll is sent for a Data+CfPoll 
or Data+CfPoii+CfAck, the NeedAck 
has to reach TxCoord during the Sifs. 
(The data frame report cannot serve 
this purpose because the payload may 
be a non-final fragment.) 


Duration and Cfp duration remaining 
are reported to Channei_State, and 
power save mode is reported to Mlme. *I 


fNõn-ÄP~-----
-----,toDS=o to 


: aecept frame, 
:next page . 
"-----------
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RSDU 


Block Protocoi_Controi_STA 


,.-------- ... 
I 1\ 
I • • 
I I 
I I "---------.J 


signal 
Ack(Time,Rate), 
Cfend, 
Cfpoii(Time,Rate), 
Cts(Time,Rate), 
TxCfAck(Time,Rate) ; 


[ Msdulndicate) 


Tdat 


rincluciesiiie--
• - ~ CF responder 
l 1 it station is 
1 l Cf-pollable. 
I "'----------1 


[PctuRequest) 


I 
I 
I 
I 
I 
I 


[
BkDone, 
TxConfirm 


PlmeGet_ 
.confirm, 
PlmeSet_ 


TxO .confirm, 


[


Backoff, ] 
Cancel, 
TxRequest 


Pctl 


Pime.:_ 
Reset_ 
.confirm. 
PlmeTxTime_ 
.confirm 


[


Atk, l Cts, 
Cfend, 
Cfpoll, 
TxCfAck 


Reti TxRx 


Trsp 
TX~-------------+---------r------------~ 


[ TxConfirm) 
PlmeGet_ 
.request, 
PlmeSet_ 
.request, 
PlmeReset_ 
.request, 
PlmeTxTime_ 
.request 


MLME_PLME_SAP 


Copyright© 2000 IEEE. All rights reserved. 


TPDU 


sta_CTL_1c(1) 
AtimW, ]' PduConfirm, 
CfPolled 


Rdat 


r This block performs the 
DCF functions, as weil as 
CF-responder funelions if 
the station.isCF-pollable. 
Tx_Coordination includes 
RTS andATIM generation. 
Rx_Coordination generates 
acknowledgements, routes 
d ata frames to MAC d ata 
service and management 
frames to MLME, an 
indicates receipt of Ack, 
Cts, and CF-Poll trames 
to Tx_Coordination. *I 


[
Mmlndicate,] 
Sslnquiry 


Rx_Coordination 
(1,1) 
r for STA and AP*/ 


RX 


Rxlndicate,] 
NeedAck, , 
RxCfAck, 
RxCfPoll , 


Rxl 
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Pracess Tx_Coordination_sta 


I 1\ 
I • ' 
I I 
I I 
'-----------.J 


80 


<not import) 
(mAtimW) 


SUPPLEMENT TO IEEE STANDARD FOR INFORMATION TECHNOLOGY-


--I~~-c~tc~r~~f~~~~i~k-----
:and Wake ignored in this state. 
'-----------------------
f PM=_F=ITier eiisures ttiat ä-


--, beacon frame will be the 
: first first sent after Tbtt. 


fsdu!src:= 
fsdu!src+1 


sta_tx_atim_5e(9) 
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Pracess Tx_Coordination_sta 


.--------., 
I '• I I 
I I "---------J 


IE:rii;y-w-hen __ _ 


1 .A:ck~ äerid. c!S: waiie-
- ~and MmCancel ignored 


1 in TxC_Idle state. 
"---------------


<import 
(mCip) • ~ station wakes 


: 1 up to transmit 
"-----".::..:;:"----' I "---------· 


( "tcw ) 
I 
I 
I 
'--


I reslii isiiü-s:Ei<i-
- ~ nmber and lx 


!lifetime sel. 


seqnum:",il seqnum=4095 th en 0 
else seqnum+11i, lsduleol:= now-+ 
import (dot11MaxTransmitMsduLifetime) 


r wiiil i=H F>Hv :ir riext-tra9iiieiil 
r-------------1will be altera dwell boundary, 
: 1 Duration/ID may be set to u...:=:.:.:...::.:r==:.lJ: :one ACK time pius SIFS time. 
I ~------------------· 


tpdu :=setPwrMgt( 
tpdu, import( 


dot11 PowerMan_ 
agementMode)) 


I 
I 
I 
I 
I '----''-----'-
1 
I 
I 
I aSffsTime+ackctstime+ 


il(lsdui!Tot=(lsdu!ICur+ 1)) 
then 0 
else ((2*aSilsTime)+ 
ackctstlme+lrametime) 
li)) 


Copyright© 2000 IEEE. All rights reserved. 
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sta_tx_idle_2e(9) 


I rliese !ränsiiiõiis äre
·-----------7-Jonly present at 
: : : Cl-pollable stations. 
I I "'---·----------· 


sCrclng) > import( 


import(mBssld), 
import(mBssld), 


) 


dol11 RtsThreshold)) and 
(not lsdu!grpa) and ((lsdu!ICur=O) 
or retry(tpdu) or (lsdu!resume)) 


(3*aSifsTime)+ 
ackctstime )) 
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Pracess Tx_Coordination_sta 


r----------. 
I 1\ 
I • t 
I I 
I I 
'-----------~ 


82 


aRxTxTurn_ 
aroundTime) 


IMmräte-iiiüsfb"e-· 
--{ selected from 


: mBrates. Other 
'seleetian criteria 
:are not specified. ., ____________ ,. 


dcfcw:= ccw, 
atimcw:= ccw 


sta_tx_init_1 e(9) 


r at start of frame exchange 
sequence, when setting mFxiP, 
check it dot11 PowerManagementMode=curPsm, 
if not, when indicating the new Psm, 
also set psmChg boolean; 
at end of frame exchange 
sequence, when clearing FxiP, 
test & reset PsmChg, it 
true, send PsmDone to Mlme */ 


del ackctstime, atimcw, bstat, chan, dcfcnt, 
dcfcw, frametime, frametime2 lnteger ; 


del ccw lnteger:= aCwMin ; 
del curPm Bit ; 
del doHop, psmChg, cont 


Boolean:= talse ; 
del dSitsDelay, endRx Time ; 
del fsdu FragSdu ; 
del rtype Ftype ; 
del seqnum, ssrc, slrc, n lnteger:= 0; 
del tpdu Frame ; 
del txrate Rate ; 


del exported FxiP Boolean:= talse ; 
del cTfrg exportedas 


dot11TransmittedF~agmentCount, 
del cTtrm exported as · 


dot11 TransmittedFrameCount, 
cTmcfrm exported a& ... 


dot11 MulticastTransmi!tedFrameCount, 
cFail exported as dot11 FailedCount, 
cRtry exported as dot11 RetryCount, 
cMrtry exported as dot11 MultipleRetryCount, 
cCts expoited as dot11 RtsSuccessCount, 
cf)lcts exported as dot11 RtsFailureCount, 
cNack exported as dot11AckFailureCount 


Counter32:= 0 ; 


lmported dot11 RtsThreshold, 
dot11 ShortRetrylimit, 
dot11 LongRetrylimit, 
dot11 FragmentationThreshold, 
dot11 MaxTransmitMsdulifetime lnteger, 
mPdly Usec; 


I* RANDOM NUMBER FUNCTION */ 
imported procedure Random ; 
tpar limit lnteger ; returns lnteger ; 


I~ 
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Proeess Validate_MPDU 


r----------. 
1\ . ' 


I 
I I "----------.J 


-cäicüläle-PHv1 
Rx del ay that r-
is subtraeted : 
from nowto : 
get reterenee 1 
point times. : 


f iriCiiCäle-Äis---
r , non-response 
l ltimeout. 
I "'---------- .. 
I r-----------~ 
I 
I 


t --- Trts (rxlength, 
rxRate) 


~ iriCiiCäte-tii.ät-
-- ~ a reception 


:Is in progress. 
'------------· 


--i~~:li~uct~~~-
: (length(pdu)=O). 
"'------------


Option_ 
lmplemented 


Copyright© 2000 I E EE. All rights reserved. 


start_rx_1 b(2) 


r This proeess reeeives an MPDU from the 
PHY while ealeulating and ehecking the 
FCS value. Frames with valid FCS, length 
and protoeol version are sent for reeeive 
filtering, along with a snapshot of the WEP 
keys it dot11 PrivaeyOptionlmplemented=true. 


This proeess also provides Channei_State 
with Difs/Eifs and Rts timeout signals, 
and maintains the mRxA remote variable. */ 


del exported mRxA Boolean:=false, 
cErr as dot11 FcsErrorCount Counter32:= 0 ; 


imported mBrates Ratestring, 
dot11WepDefaultKeys KeyVeetor, 
dot11WepKeyMappings KeyMapArray, 
dot11 ExeludeUnenerypted Boolean ; 


timer Trts; 
imported proeedure TxTime; returns lnteger; 


del fes Cre; 
del D1, dRts Duration; 
del endRx, startTs Time ; 
del aeketstime, k, rxlength lnteger ; 
del pdu Frame ; 
del rxRate Rate ; 
del status PhyRxStat ; 
del v Oetet; 
del wDefault KeyVector ; 
del wKeyMap KeyMapArray; ,-----------
del wExclude Soolea n ; :S ave copy of 
'--------------------------'' , WEP keys at 


' : RxStart in ease 
: Mpdu is first 
: fragment of 
1encrypted 


t~~~~~~~~~-


dot11Wep_ 
DefaultKeys) 


dot11Wep_ 
KeyMappings) 


(dot11 Exelude_ 
Unenerypted) 
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System Station 


r--------~, 


I q 
I I 
I I "---------J 


signal 
AtimW, 
Backoff(lnteger,lnteger), 
BkDone(lnteger), 
Busy, 
Cancel, 
etPoll ed, 
ChangeNav(Time,Duration,NavSrc), 
Doze, 
Id le, 
MaUnitdata.indication(MacAddr,MacAddr, 


Routing,Octetstring,RxStatus, 
CIPriority,ServiceCiass), 


MaUnitdata.request(MacAddr,MacAddr, 
Routing,Octetstring,CIPriority,ServiceCiass), 


MaUnitdataStatus.indication(MacAddr, 
MacAddr,TxStatus,CIPriority,ServiceCiass), 


MlmeAssociat_e.confirm(MimeStatus), 
MlmeAssociate.indication(MacAddr), 
MlmeAssociate.request(MacAddr,Kusec,Capability,lnteger), 
MlmeAuthenticate.confirm 


(MacAddr,AuthType,MimeStatus), 
MlmeAuthenticate.indication(MacAddr,AuthType), 
MlmeAulhenticate.request(MacAddr,AuthType;Kusec), 
MlmeDeauthenticate.confirm(MacAddr,MimeStatus), 
MlmeDeauthenticate.indication(MacAddr,ReasonCode), 
MlmeDeauthenlicate.request(MacAddr,ReasonCode), 
MlmeDisassociate.confirm(MimeStatus), 
MlmeDisassociate.indication(MacAddr,ReasonCode), 
MlmeDisassociate.request(MacAddr,ReasonCode), 
MlmeGetconfirm(MibStatus,MibAtrib,MibValue), 
MlmeGet.request(MibAtrib), 


. MlmeJoin.confirm(MimeStatus), 
MlmeJoin.request(BssDscr,lnteger,Usec,Ratestring), 
MlmePowermgt.confirm(MimeStatus), 
MlmePowermgt.request(PwrSave,Boolean,Boolean), 
MlmeReassociate.confirm(MimeStatus), 
MlmeReassociate.indicalion(MacAddr), 
MlmeReassociate.request(MacAddr,Kusec,Capability,lnteger), 
MlmeReset.confirm(MimeStatus), 
MlmeReset.request(MacAddr,Boolean), 
MlmeScan.confirm(BssDscrSet,MimeStatus), 
MlmeScan.request(BssTypeSet,MacAddr,Octetstring, 


ScanType,Usec,lntstring,Kusec,Kusec), 
MlmeSet.confirm(MibStatus,MibAtrib), 
MlmeSetrequest(MibAtrib,MibValue), 
MlmeStart.confirm(MimeStatus), 
MlmeStart.request(Octetstring,BssType,Kusec, 


lnteger,CfParms,PhyParms,lbssParms,Usec, 
Capability,Ratestring,Ratestring) ; 


Sta_signals_2d(3) 


signal 
MmCancel, 
MmConfirm(Frame,TxStatus), 
Mmlndicate(Frame,Time,Time,StateErr), 
MmRequest(Frame,lmed,Rate), 
MsduConfirm(Frame,CIPriority,TxStatus), 
Msdulndicate(Frame,CfPriority), 
MsduRequest(Frame,CfPriority), 
NeedAck(MacAddr,Time,Duration,Rate), 
PduConfirm(FragSdu,TxResult), 
PduRequest(FragSdu), 
PhyCca.indication(Ccastatus), 
PhyCcarst.confirm, 
PhyCcarst.request, 
PhyData.confirm, 
PhyData.indication(Octet), 
PhyData.request(Octet), 
PhyRxEnd.indication(PhyRxStat), 
PhyRxStart.indication(lnteger, Rate), 
PhyTxEnd.confirm, 
PhyTxEnd.request, 
PhyTxStart.confirm, 
PhyTxStart.request(lnteger,Rate), 
PlmeCharacteristics.confirm(PhyChrstcs), 
PlmeCharacteriStics.request, 
PlmeGet.confirm(MibStatus, 


MibAtrib,MibValue), 
PlmeGet.request(MibAtrib), 
PlmeReset.confirm(Boolean), 
PlmeReset.request, 
P1meSet.confirm(MibStatus,MibAtrib), 
P1meSet.request(MibAtrib,MibValue), 
PlmeTxTime.confirm(lnteger), 
PlmeTxTime.request(lnteger, Rate), 
PsmDone, 
PsChange(MacAddr,PsMode), 
Pslndicate(MacAddr,PsMode), 
Pslnquiry(MacAddr), 
PsResponse(MacAddr,PsMode), 
ResetMAC, 
RxctAck(MacAddr), 
Rxlndicate(Frame,Time,Time,Rate), 
S lot, 
Sslnquiry(MacAddr), , 
SsResponse(MacAddr, 


StationState,StalionState), 
SwChnl(lnteger,Boolean), 
SwDone, 
TBTI, 
TxConfirm, 
TxRequest(Frame,Rate), 
Wake; 
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1 ~se macs~rts ; f4 
Iuse macm1b ; I 


System Station 


r---------. 
I 1\ 
I •. 
I I 
I I 


"---------"' 
signalliSt 
MlmeRequestSignaiS= 


MlmeAssociate.request, 
MlmeAuthentlcate.request, 
MlmeDeauthentleate.request, 
MlmeDisassociate.request, 
MlmeGet.request, 
MlmeJoin.request, 
MlmePowermgt.request, 
MlmeReassociate.request, 
MlmeReset.request, 
MlmeScan.request, 
MlmeSet.request, 
MlmeStart.request ; 


signallist 
MmgtRequestSignalso= 


MfmeAssoclate.request, 
MlmeAuthenticate.request, 
MlmeDeauthenticate.request, 
MimeDisassociate.request, 
MlmeJoin.reqoest, 
MlmePowermgt.request, 
MtmeReassociate.request, 
MtmeScan.request, 
MlmeStart.request ; 


signallist ~~ 
PhyTxRequestSignals= 


PhyTxStart.request, 
PhyTxEnd.request, 
PhyData.request ; 


signallist 
PlmeRequestSignals= 


PlmeCharacteristics.request, 
PlmeGet.request. 
PlmeSet.request, 
PlmeReset.request, 
PlmeTxTime.request; 
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signattist 
MlmeConfirmSignaiS= 


MlmeAssociate.confirm, 
MlmeAuthenticate.confirm, 
MlmeDeaulhenticate.confirm, 
MlmeDisassociate.contirm, 
MlmeGet.confirm, · 
MlmeJoin.confirm, 
MlinePowerrTigt.confirm, 
MlmeReassociate.confirm, 
MlmeReset.confirm, 
MlmeScan.confirm, 
MtmeSet.confirm, 
MlmeStart.contirm ; 


signallist 
MmgtConfirmSignaiS= 


MlmeAssociate.conflrm, 
MlmeAuthenticate.confirm, 
MlmeDeauthenticate.confirm, 
MlmeDisassociate.confirm, 
MlmeJoin.contrrm, 
-MimePowermgt.confirm, 
MlmeReassociate.confirm, 
MlmeScan.confirm, 
MlmeStart.contirm ; 


signallist '"~ 
PhyTxConfirmSignals= 


PhyTxStart.confirm, 
PhyTxEnd.confirm, 
PhyData.confirm ; 


signallist 
PlmeConfirmSignaiS= 


PlmeCharacteristics.confirm, 
PlmeGet.confirm, 
PlmeReset.confirm, 
PlmeSet.confirm, 
PlmeTxTime.confirm; 


lEE E 
Std 802.11 b-1999 


Sta_signallists_3c(3) 


signallist 
MlmelndicationSignaiS= 


MlmeAuthenticate.lndication, 
MlmeDeauthenticate.indication, 
MlmeDisassociate.indicalion, 
MlmeAssociate.indication, 
MlmeReassociate.indication ; 


signallist 
MmgttndlcationS/gnaiS= 


MlmeAutheilticate.iildication. 
MlmeDeauttienticate.indication, 
MlmeDisassociate;/ndieation, 
MlmeAssociate.indication, 
MlmeReassociate.indicalion ; 


signallist 
PhyRxSignaiS= 


PhyRxStart.indication, 
PhyRxEnd.indicalion, 
PhyData.indication, 
PhyCca.lndlcation, 
PhyCcareset.confirm ; 
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l;fpar----------., 
:in/out xtime lnteger.1 
:in xleng lnteger, • 
:in xrate Rate; : 
"-------------~ 


SUPPLEMENT TO lEE E STANDARD FOR INFORMATION TECHNOLOGY-
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lEE E 


Std 802.11 b-1999 


ProeessValidate_MPDU validate_rx__2e(2) 


r--------~, 


I • • 
I I 
I I .. _________ _, 


r säve äri-iVäJ'iime
, 1 of first octet of 
1 1 {what may be a} 


:timestamp field. 
"'----------'" 


-Ph-yÕätä:inctleäie I 
ignored to drop ~-
exeess octets. 1 


-sävä liiiiä õi'Äx 1 
end as reterenee ~ -
for start of IFS. 1 


"iriCiicaleiiiät--1 
ree~ption is ~ -


_ ~o~ ~ _P~o_g~e_:>~·1 


lsävelimeõi'Äx-
, ~end as reterenee 
: 1for start of IFS. 
I '"-----------


,_--t==;~~~~~~~~~~: IÄC'eüiiiüiäie____ 1 


r ~ octet into Mpdu : 
'----.---"' l 1 and CRC eheek. : 


I I 


,---:1---, : ,---L---, : 
1 fes:= 1 


erc32(fes, v) 


I 
I r----------
1 1 Eifs based 
• { on the lowest 


1 basie rate. 
lAssumed to 
1 be the first 
:element of 
1mBrates. 


start Ts, 
rxRate, 
,,) 


-Äts limeõUi--1 
based on L • 
rate of Rts. l 


(true) 


I 


'----.----l:'------
1 


_,---'----. l lõrõj)f:cs'iieid'irõffi--
• ~ frame beiare passing 


1 up for lilleri ng . .. _____________ ,. 
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Annex D 


(normative) 


ASN.1 encoding of the MAC and PHY MIB 


It has cometo our attention that the definition of the Management Information Base (MIB) in the approved 
amendment is inconsistent with the MIB of the base standard. Because the definitions in Annex D are not 
correct,Annex D is not being published in this edition. 


The Working Group has submitted a PAR for a Corrigenda to this amendment to make Annex D consistent 
with the base standard. This Corrigenda will be made available at no cost to all purchasers of the published 
amendment. This information will also be posted on our Web site at standards.ieee.orglreadingl 
index.html. 
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Annex F 


Add this new Annex: 


(informative) 


High Rate PHY/frequency-hopping interoperability 


IEEE 
Std 802.11b-1999 


The Channel Agility option described in 18.4.6.7 provides for IEEE 802.11 FH PHY interoperability with 
the High Rate PHY. The frequency-hopping pattems, as defined within this annex, enable synchronization 
with an FH PHY compliant BSS in NorthAmerica and most of Europe. In addition, CCA requirements on a 
High Rate station using this mode provide for CCA deteetian of 1 MHz wide FH signals within the wide
hand DS channel select~;:d. FH PHY stations operating in mixed mode FH/DS environments are advised to 
use similar cross PHY CCA mechanisms. The frequency-hopping (Channel Agility) and cross CCA mecha
nisms provide the basic mechanisms to enable coexistence and interoperability. 


The MAC elements indude both DS and FH elements in beacons and probe responses when the Channel 
Agility option istumed on. Added capability fields indicate the ability to support the Channel Agility option 
and to indicate whether the option istumed on. These fields allow synchronization to the hopping sequence 
and timing, identification of what modes are being used within a BSS when joining on either High Rate or 
FHSS sides, and rejection of an association request in some cases. 


Interoperability within an infrastructure BSS can be achieved, as an example, using a virtual dual a~cess 
point (AP). A virtual dual AP is defined, for purposes of discussion, as two logically separate APs that exist 
within a single physical AP with a single radio (one transmit and one receive path). Both FHSS and High 
Rate logical APs send out their own beacons, DTIMs, and other nondirected packets. The two sides interact 
in the sharing of the medium and the AP' s processor and radio. Addressing and association issues may be 
hand! ed in one of several ways and are left as an implementation choice. 


Minimal interoperability with a non-hopping High Rate or legacy DSSS is provided by the use of a channel 
at !east 117 or more of the time. While throughput would be significantly reduced by having a channel only 
117 of the time, connection and minimal throughput can be provided. 


F.1 Additional CCA recommendations 


When the frequency-hopping option is utilized, the HR/DSSS PHY should provide the CCA capability to 
deteet 1 MHz wide FH PHY signals operating within the widehand DS channel at levels 10 dB higher than 
that specified in 18.4.8.4 for widehand HR/DSSS signals. This is in addition to the primary CCA require
ments in 18.4.8.4. A timeout mechanism to avoid excessive deferral to constant CW or other non-IEEE 
802.11 type signals is allowed. 


FH PHY stations operating in mixed environments should provide similar CCA mechanisms to deteet wide
hand DSSS signals at levels specified in 18.4.8.4, but measured within a 1 MHz bandwidth. Signallevels 
measured in a fu11 DSSS channel wi11 be generally 10 dB or higher. 
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Category: Informational 


PM.s~~~:::: 
l;ouc:entT~achlloldgi~s 


~~Utjt l~~·g 


tP Network .AdCirel3s 'ti-ans1at:<:>;t. (NA'r) 'rerm:i:no:l~ ~4 i'cph~~~eri=it:iO#~ 


status cit:t:tii'S r.iemo 


This memo pi'ovici_,s infömatioo fqr the .Interii'et .. c<:ltliri:i\iriH;y. It does 
ricit specify ·ari :i':fiternet i:itaridai'a :of any'kiiid. ,bl:s'cri.ifut'iöri ."õr:. tllilii 
menib .i:s WiUmite'd. ·· · · 


copyrigl'it'Notice 


Th~ ~t,i~t:l.op b:eh±Iifthi!:!'~ment:; i.s:·tt> p:rt)vid~ 'q~~:r~iy ~p.$e 
t,eX"!lls us.ed .in conjl1llt;:t:~on .With .N~t:work Addre~s· ~a,nsl:.at:,~rs,, · ~·· ter,m. 


::~:~!·.·~:e;:t~:?:~ai.~; =~~f:~:~t~~t:~:~A:· ~!~f~~Q(~· 
navors of 'NA'l' 'and' standa:rdi2:e the .mearting of' <t::e'(!lls' rosed. . . 


. < ., ••• •• ·.·:·.·······=<<; .. •. _,_:. :' . ~ .· ·\ .:.;· .·" .· ::~···.: .• _ ···.·.-: :-~·~··-::···:.~:·· 


~~i·~~'~ scenaiios. The editors:. w1lld ,a.J;so Hke to tbaiik. tb&. IBSG ~x.S 
Scott Bradli~r, v~·;:~~Ptt liha ThöriiÜ Na'i:t'e1t~~:t'~ii~f!r 4'~~t~. 


'revieW' dt :we:'a~~<~~,:~~di)')~ciar:ttY t9' ~e·~~,~···' .· .,. 


Abstra'C!t 


Network Address 'rransJ.ation is .a methoa bY whi'i:;!h I!P' atidl:f'e~s~$ :;fl't1:t 
mappe:d. from one rea'lm to 03:nother, in an attempt ·to:_ptovide' 
transparent i'Ciliting t$ hds~i:L Ti:'aditionally, N'A'T' de'"iriC:~~J:· are' üsEid to 


-~~n::c~:r!:~l=~~~:f~s=1=i~/~!!~J~i;::~s~;:gi:~~,~:=~~:~· 
document at te . its ''t6' aeserii'i~~ the · · . eratiön i:>f NÄ'i aiävh:es: and· the ., . . . IDP... . •.. ·. "·· .. : . .. . 9P .. ·· .. ..., "·· .... , . '· ., ....... ·, ..... ·.·· ... · 
associated consiC:ierat;::tl:mS in ~e:r~l, lind tp d~i:J:\fi th~. t.~;miJ1öl'ogy 
used t() identify val;-.ibus fl:avors ö.f NAT. 
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EXHIBIT 


l'f13 -7 


1 SAMSUNG 1009 







~e ada~~!~~ !!J~f1~~~=~,~~~Gf=~~ f~!s::t::_·._:ei •. rn······~t···.··et_±_:nat:_:l_ •• _ ..• _:_:a~_:.·~-.-··.k.~~---" .• s·_= .. ···,···.~. s_~_._ •. :~_· •. :.·~ .•. ·.h.:. e_;s •.... _~t_·· .. 


are invalid. for u~~ Ä\ltsidei, or b~tla\lse thei Lu u<.U>"" ....... ~ ...... 


be kep.t private from tb:e. exteri'ia1. netwoörk. 


· .Address tr~s1atiöii . äll.ciws lin ~many · cases,i. ex6~pt a.s :no.t~ in 
sectiotu'3 8 ···.and 9) :bb:t;ts in ä prlv:ae~ netwo:ik ta transpi.i;EinÜY: 
communicate wi:th .destinations bn an.e1ltteraal net.worJt.ana'vi~wrsa. 
There aiee, a va:rleJ:.y öf uiivors of ~T atid· t:e~ t.6: tni;il;~ th~m'-: !J)h.j;s 
document aetemp:ts t-p-, aetiile the. t:Ei:r:minölOffil. U$ei:,i and to iqenti'fy · 
varir>~s 1;lA'/{Qi~ pf. ~'l': ... ~~. 4~.~,1#: :~:li:!P· -~t:J:~~$ tp; des~~i~ Qt$e.r 
ccnsiderations appli:babl.e<to NA1' devices ih ·aenet'äL . . 


.Not~, ho'l.'eve.r,, ttlis ;d~lll~ilt ~s. not inten,(!ieci. t() .d.es.cp:;i;~ .. tb~ 
operatiq_p.s o~. :l.,p.,i;l,t,V,':;If~'b1c4,.tmT Y~~~1,\t.i~ q~\·,~ ~l~p~;44:~tY: P,~ ~'+' 
<ieyi:p~~. 


E::r;e~'~1!Jft!~~~:f5~M:t~~!" 
need to determine. their:. a,pplica:tion requirem'ents .• tJ.~at ~rid aasess. the 
NAT exten.Siöhs (i • e" I· ·A:I.ds) llecessary to provide applieation 
transparericy' foX: -th~ilx e.n.vt:~::q'nma~t . . . . . 


2. Terminology ~nd copcepts ~sed 


Terms most fr~quent:J;y u.sed in the context of NAT a:re de.i:i.ned here for 
reference•; 
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Än aadress realm is a netwofk d.bmain fh :wh!ch tlie 'rie'twoik addresseä 


·:~et=~:~ir~~~~d~~~~l:n2:~e=~~~··:~=~~~:!~'~!n~~ .. :!e roüt:e'a 
.responsibl~ foi ti:n'dihg_routes 't:ti entirti.Eii:t ·st'ieri t'lieir net~brk 
a"ddresses. Note that. this docti,riient :la:• id.mibed 'to descdbir,i:g NAT iii 
IPV4 environment and.does not addresi;s·the use cif·NAT. in.otlier typei:l 
of envl:tollinellt. fe~g. lJi>V6 erivi:t~ts). · ·'" 


'l'he term "t.r~Xl$P~eliit routin!:J." i.s l.'!~e.d ~l):(Q.~l#l<>Pt: the d~t to 
identi;fy ·the :toütin~rfunt:t'±onality tliat ~.<.''d~Vi<Jia l#:Oviaes. 'i'liis 
is. di:ff13rent fr9in ·t,fu! rb\it:iP9 fUD:<#t~~;t,±:ty·-p~ovi~<r:b.Y a. traditiörta.:l 
ro~t:er . aevf<:e• in: .that ;a trl':l«f:t~'01lal l::OU~er ~<mi::eB : .p_a~:tS With:fn. a .. · 
sing:I.e ~d~:te~s r~~lnr. 


Tran~r~nt· routi~'9'rEif~rs t9~ :t;9u~~OO ~.~.~~~g:taq(h!ft~E!M._4isp~a.te 


.. ::~:s~~{h_:!~~~:·~i'~!i!ll~~:~;~.;~c~e~;:~:;1l!stt,::~~r· to··~~··. 
Section 3'.2· l;ias: a detal.leq ~~r.i;ptl.~C of' t~sp~r.ent routing. 


2 .. 3 . Sest:ri.on flolol vs • Paciket flow. 


Eiifitl~~2~~f~E"~~~~~!:·~. 
netw()l';k iriterface. Take for ~inple1 'Ü.··afttb6l'Öitl'.'tfiflnet seeion. :The 


55!Sf:5·$:~;~~l-~\frJ?~&: 
For _purp:Os'es of diScussi'on in this d<Xiumefit~ iil ses'S.iciil 'is defi:tied as. 
thli! set of tl;'affic tml,t is mMa9edju;i a ~t: :fc;J_t:. translation. 
TCP/UDP ~:Jessions are· uniquely identifi~ ~ the tu~l~. of (souxce lP 
addreas., aource TCP/UDP port, target :t~:'aqdl:f!ss, f::~rij'et TCP/UDP 
t>Pr~l, l()IP q1.1ery sessions ar~ iqentifl~ -~Y tJte t~ple öf (source ,Il? 
add:rt;!i;iS., :tOIP cfo.ery ID, target ::t;J?· a~S;ii:). Ail ~the'r· t:~essions arlf 
char.aeterl:ze.~ hs-+ the tup1e of (~rce :r~ 11~~$'~ .targ~~ IP a'ddress, 
IP prote>C:OÜ. . . . . . . . . ·· .. . . . . 


Address translations· performed .by NAT a:re .s~~ssion hased and would 
·. include 't;r.aruila'd.oQ of inc:oming' ~s w~~t -~s: 0~~1Jo1,#g: P:~ckets belonging 
to t~t. s.easil:on. Session direct.ion is' iden.tt!led By the direction of · 
the fi;rs~ packet o'i: that session (s:~e ~9 ;z :5). · · ·.. · 
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Note, the:re is no gua,rarit:~e that t~E! i(iea of a Q~s,~:;'o~., d,etE!itnineCl al3. 
above by NA'l', will coirieide wit'h the app~lcationtti idea oi a, s~~~'io~. 


~:~l:f[.[~:i~~i~!~~~'I~:-· 
erirotif:e , · · ' 


.2'.4. TU J)örts:, server ports, cuent pol:;ts 


F.or ;the temfnder Of this, docul'm!t)t;', :we w:Ll.l. re~r TCPJQl::>l> po.t.ts. 
~ssoö:iated with an II> ad<:lres~ SiiJlPl:.y aiit o~:rt.J P.Orts". .·. · · · 


::ii:~t~~~:!i~~i=i~~-
65-535. H6wever., ttrl's· c:on'itent.ion is not .UM'Ii'l!r$al and:,J1o"t a,l,ways 


:~~~~~~;~z;~~:::~::·;.:=:~Tq 
A li;st<:)f ;a,AA!9At:;d: .~. pp;a::~, ~e~~~f3: ~yO.~.·~~: ~,n,Rfq: :L7q~' .(~~.~· ~']-,.:; . 


. 
The e~ ~~ ;<,\ ',1'C? J3es#cm i~S~: d:e~.~.~ ~:r:iAA ~~~~ ;i.~ ~~~now.l,~<:l9:~li by .~~ 
halv:~~ 91i ~h'$: se~{;l.iqn qr ~h.~ .~i:~~)!' ·~~;~ r~l:~*v,~s a, se~~n~ w~~ J:h~ 
RST bi.t in TÖP flags fielcL :Bow~~r\ ~datise i:t: is imPos.sil:1le fo;r: a · 
~T <:l~vi.t::e !'ö :tmow wll.ether the 'AA~et:'lil' it· ~t~e.ef3 will a<::tually h~ 
delive~ t;o ·!=:h.e liJ:ist:i~at:i,Ql,'l CtAAY :.~Y ~ ·~PRP.P~~ :Qe._t~ee:n t~~- .N?t.T _ 
dev::!.~··---~~ •• ih~ -·d,es~:iru,ltio:n), t:~e.~~-·~:v:i~~ .~~t saf(:!ly_-ass_ll~~ ~~~t.. 
the ~~~P.~:f! C(?nt.~ining ~INa o~ a~~ w~l;t, 1;1~ ,the l~a~. pacltets 9+ tl'Je 
Sei'3S.fon (i ._EL, there could; J:>e. r~~.Pa.xi~mi.S~4o,n~}, 0!;'D$.~gu~I1J::J.y.,. ~ •.. 
s.ession .can. J:>e assumed to have .been te):!:[ilil;nated only a-fter a period of 
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.. :~~~r~::~~lrt=:r~~tE~r~=~:~~?, 
Not€ t:.~t. it '~S: ä1~o. pos'sibi~ t'<:i; a: ~;:õuijxl~&ii:~n 't~ termi~t;e 


•E~ä~~;~~1;!~~~~~~~~;: 
to: di'$ti@fsliolf$t~ei1 oonneat,ians t'Jiät :~va t;j~en <1,!d1Ef ;tõr an 
ext~n.dE!d''Peri"od b'f· ttttle fidln ~htise' ~t:' 'h?;' i6rlg~:t ~:.i'st . in .. the,· eas e 
ot tmP:..:~:e!i <~:$asi oll$, ther~ is rio Q.ingl$ <-W<c\Y to dete%'iil:i.n'e wtten a 
s.e!JlsiQn~ds., .s.:ince·m>P.:ba,e.l!!~· prot®olB:.~~e, ~,P:l.ir;ta~ion ~ecific. 


3;,~:!~~jt?~~~~f~~~~a~~~~on 
2. 1. Pu))i±B{~P~M~erila~ network · 


A 'G1btiäl ~r ~llit:' ~t'Work is an äd~s'~:· :~J;"' ~'iJih W\i~' netWork 
a<ilftes8er:t asSigned by Int.ernet Ass-igned~Ni.imbers ~-".tho:ttty· (1:1\NÄ} or 
an ec;[llivaJ.-erit addr'es.s registry. This J).~t,woi:k is al;so :referred as 
EXterAaJ; 11etwo'ik dui:illg NA'l' diseussiiolls. 


2. 8.. Prlv.':lti/~dal netWork 


A. privat~ p~t~~ iB ap a<ldress r~a.l.rn· iri;~~Jidep~ of :e~ternal ·.n~t:work 
alidr:es~~er. PriVctt'e n:etwork may ala() P.e' ,:;t'~fi!!pr~li ~iternät~ly d I;'ö~ä:l 
Ne~ork. TraJi13p.~rent röuting b'etwee~ 'ho.hl:'$: 'in pi\i V:ät.~ r~alm. and 
ext~rn~l rea.lm .i~ f~cilitated by a. :N,A'l'' .x:out~. 


RFC 1~i!3 (RE!'f ll ~s recommendation11 ~;>n .a~l;es.s space allocation for 
priva~e lletwo~~. Internet Assigned ~:ts :1l.utbpiity .(I.ANA.) has 
thre.e blocks ?f: IP address space, ru;tme'ly :J,Ofll; 172 .16/12, and 
192.U'S/i6 set asi.de for private iritexnet::s .. In pre'"-CIDR 11otation, the 


srisuresh ~·Boldrege Inforinatiortal [Page Sl 


5 







RFC '26.93, 


~t~;tt~~i·f~'1~ti·~a;fi~!-~1:··~·· 
.An prgarii.z~~j.~n,. t;~t dee.i~~'" ;9; ~s~.··~· at1dJi:e~s~· iit):hf!.. a~drfjss. ~~ace. 


·E=s~:if~J::~:~~rs:::s.~·f! 
salli$.; tima. ;lto,w.e've:J:i, .. n thoS.$ ibab:J#;inae.nt; <>X:9eil~ationliJ latet .J.i~'(:id$' 
they wia;jh t.~ di:)~:i;i:!ate )litrh ~~h :otb,~ :0~ th~ ,i>Uhiic 1~ternet., they 
wil;l. ei t:ilt;u:• ful:V,~. to ren~i thij:i~ ;petV6rl''s . ci#i. ~®.b1'e NAT ori~ ·th~ borcler 1:.®t-~l:J. · · · · ·· · · · ..... . ·· . . · . . . ·. 


2 .9. .A'ppH:c~t:ion ot•evel QM::.e:way (~t 


=;:'~"~=;~~.Jrd:_~~~$~~~~-
iiJ,; .t~~:,~t6QA4,i .~Pt;QJ!'~~;~ ~'!(~)",, ~~~Y§;J~) ... !'!'!il appl.~~ti~ 


~iiU~~~ili~ä 
RL14:f~tii7i~f~li~~~~~~ 
betwee~ :o;t.;~ta $114 . s~rs. · ·P.#9xi~ · ·v.~~ a,• sP,~I::;li~l· · ~t<><:ol to 
.eC;>mmtil'i±,;:i~e·· wfBit · piiox.Y clients ·~nd te~'a)r,· :~li~~t ~ta· tQc s~rv~r$ flild · 
viae• <Vüil'a·;. •t:hl'J.ike: P;rt;>:des, 1\LGs .dc:)·'.n\irt: ··~·~····.~· -:~p~lal ~protacbl to .. 
. cOriri\iri,~cat~ with applic<lt i on. dl'ieitts: .'arid: .. d&. :not ;tel:;tqire ~es to 
apJPHci~Üoxi. 'i::l'i~t.tL . . . . . . . . . . . .. · . . . ·.. . · .. 


Netwotk MQil:c~s ~l:'arislation is a :method by which Il? ad,dresses al:'e 
~pp~d frqn\<;ine addres$ realill to.· ano~ht;tr. p;t'ovidirig trailsparent · 


~:t.~:t,~~~~~;?t!:~ •. ·.:::~~~trd~i~!!r~IJ~::. However, 
all fl~C>r!ll .Qt ~'!' :i:levic~:s $lloi.i!;a $ha,l:'~ the . ·~<:>ll()wing. 
ci:ta~at;te~iEH:icsL · 
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a) Transparent Addr~ss asslgn:mE:rit. 
b) T~ansparent routirig tllrough .adc;kess i::ranslation. 


!:~~:~n:et:u~~!:~~A~;~:!~fing···~kiits, ~a :j\ot 


ef tc:MP~error ~<l~t; pa~~~cf tli24t~1äti<>n· 


ilelow is ä diagi'am il:l.,üaträt:in~f·i:( seei'iät':i:oiri wliicli :HAT' is eni!lblei!l ori 


~~=~~~ö:!~e~~::: =~:~;~~~;.t=~~~:ll;~~-!i~=~t thrbü~h ~f' . 


\ I J l' 
+.,-"-;:.~..;.;_;,. ___ ~.,."'+ W.MI' • +,.,...:;.;:...;.;_:.;.;_.;;;._;;;..;_.;_f{ 


I:Regiopa:i,. :RQuterl----------,.,--..: .. _.:; .... .;;;.:.;." f~'llb ~\lte~ \t/1Q'l'l"'-..; 
+---------------~ +---------------~-+\· 


Sl:ub.l;lor~r 


!figtl:t."e 1: ·A typica<l · NA,<r. opl3:tai:~91?:•·· ~(l.e~i:i() 


3'-.l.. Tr~n~ent Ad(iress'~s~It.~. 


I· \ 
1.~· 


$~1H~~51M11~~§, 
following sUb .. sectiöns. desodbe tlK> t,.yPe:s of ad.di-~s$ -~ssignn\~b:J-~ 


3. Li. :Siat':t~ 'Äddress ä:ss:!W!~nt' 


In the c~'EI .(:)f statit:: :idd~slä a"Säi:~ht;. the*e iS '~n~:t'lii~{>n'E ;it~s'& 
truiPPing for hosts between a. pri vat~Fn~twötk ad'di'ess än:d. an. 'i:lci&erttal 
network .addx'-8ss for the lifeÜtnEi<Pf>NAT operation; S:tätic a~s:S· 
:äfi!dgnlllent ensures ~t NAT 1iOS.s :not. ~h'äve: to admin:t:ster ä~~~siJ 
manag~ent with session fl'Owa~ 


In t)lis case, external ad(ir$sses .al:.~·. assigned to priv"lte n~t~()~ 
hosts or vice versa, dyti<itnl~aliy':~e(i pn :usage re~ir~rits:. $,d 
se.ssiön fli>W determfneii ']l~j_sdeal).y•''W NAT ~ When th~ 1~i:it ''$.f;i$'i;ti..<:>~ 
ua,i,ng an add.ress bindit19 :J,~ termij-la.ted, NAT would free tm;, bitrd#.tg so 
tbat the global addres~ C()\lld })e recy~led for later use; The exat!t 
natur~ of address ass~gnment is specific .to individual NAT 
implementations. 


Srisuresh & Holdrege Info:rmational }Page '71. 


7 







RFC 26~3 


3 • 2 . 'Iiransp~ent routd,I1g 


A NAT rout:er ~.it$ .at .. th~;b<>rd~:r ):)e~ween two addres;s ,reaJ;Ul8 ~nd 


~:::l:~s e:~=~:~::~~~j~i:~:::~Zeff~4f::. ;~;e~t;, ~:t:~~;e:;s one 
. dev±ees häve cörine.ei::i·öris i::O muit:l:Ple addres's realms-; t:ht:iy must he 
cärefitJ. to not itiiti~c!lperliy P;t<Op~gäte. inf'().ti.Ort .{.e.,g. ·' via rbtii:ing 
·protocols).abqut net.work$.:6:Gni . .Oneaddrass.realm.iilto another, wh~re 
· such an adverÜ-i:!eti\ent · woM·l~ .h:fi ,d~ioE!d 1macc$ptal;>le.. · 


'.i'here are, three· plia~s to> ,Addre:Ss trans.latiori! as follows, T09ether 
thes~ phai3'E;ls ~S\l~t iri,. #.eat'i®~ ~'int:.erltu'lce ;and t~±miriatio:P; O;f state 
for sessionl:! ~-;\;~-- ~~~h;:t4?/:devwes, • 


. 3'. ~ • 1 . !iddress ~indi:ng 


AQdx:ess h~nding flit ~~~:pt?:~lilE! .:i~ wp~ah. a l0ca~. il!>de··· IP a<tc:tr~ss .is 
associxlt.ed ~il:<li. P~ e~~:t:A~ . a~e~s (?r v;l,g~ n:r@.a• ~or p1.1rposes . of 
trcunllation.~ 'Ad~ess: t;,$~~ls:tg is f:J;~d witl:t s~t;i._c addres~ as13i'911ments. 
a!ld is dynamj.c ~1;: S!'~s;(~-~~~~ lt~9'1e.· ~4#~ d~-9 ~d.~~s.. . 
.at'{l!J:i,9nments. Qne,e tb~.~llSi~Jig•.<~.~~e~n t;Wo a(}dr~S~& ~s ~n place, all 
subsequen; set=H~~ou~ -o*-'*g~'lji!iti~g: f:i,'."qt~~ or t;o : ~~~ ·~~~t : w*lt ~~ t~e 
s~me. bin(Jipg fpr se.~~:$9~ ~fle4 pa<*et tr~r:Jl~t.i0n •. 


·~~b:~~,~:l~ltr~~~~~~-,~~ 
from the saiile i®lii ~ij.Qr~g ~r -41:r~ctefi· to· t;lie, $Eune :);oeal ,a;~d:r.e&s 
will use the sa~ riliiiili~ . ·.·. ' . . ·. . . . . ·.·. ' · .. ·. 


The start of .eci.Ch new $es.S:i.C>n wiil result in th,e, .. cirteatiQn .of a state 


:e!:c!!!t:~rZ:n:~:!~:=~!U:~:::~::s~:~{;!:!:~:bf=····•:tis!:;· .. 
hOSt t hased Ori: a. $4i\~;J;e add~Ef& • hlndin~ ~ . . 


3·. 2. 2. Address. l.:oOli:"W· .a.n!a.: t:tJ!lrtli!labion 


Once a state is est~1J;:s4!!!.~ for a session1 all packets -b'eionging to 
the sess;i.on w:l.ll ~. sW:>:i~~i:::t• t 0 aäliresf3 look1,1p (al.l9 t:ran~.X't 
identifier l®k'up; irt<s~m_e; <;:iil$'~~) and translatic:in. . 


Addr.ess C!r tra~p,<;ir~ i~n~;l..~;i~, ,t;l:'~lat:l.en fqr a õ.at~g:rq.m w.il:l 
result in th~ ~tC\9~~1Jl~{ii,ti#ng from .the. orig,in <1dd~esJ3.re~+m to 
the dea.tinadon a,ii~retlls r~plm ~ith network adQ.resse13 ,<!.PP+oP:rä;ateJ,.y 
updated. · 
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August. !~9!1 


3.2.3. Aqdress unbinding 


Address u.nbinding: is tM phase ·in' .,b:'fch- a pdvate addr~ss is no 
·1opger .asf!ociiH~fild w;i;t.h a globi:\1 ~~s's 'for pl.lrPoses of.transJ.ation. 
• NAT . will perform adt:Q:ess .· Uiibind:ff:(g ;;hen, it beÜeves that the last 
· sesslön . using l!in address> .binding .Jlas .b.ern\:inated ~ Refer section · 2. e 
.for solTle beulfisti:C ways tö hari:dl'e sesdon terininations . 


. AU ICMP erl:.Or Ineesages (with the. excep.dOfl :of 1tedireC.t message type) 
'itti!l nee.d to be ii$iified~ when pa~sed th:to'ligh NAT. The ICf.IP error 
me13sage ·types M!!CUng''NAT tn9difiif:.ä.'tion w:Q1l]:a :!,n~luc:ie :oestination'
unreacliable.. · $otirce'-Quench, Time.;,'EXc~d.ed and . Par'a:meter- Probl.em. NAT. 
s}loulQ.nqt att;eJtlpt tö modify ···l'l Re,diret::t. ·.mesaage cy:p~. 


~ges tö I. err()r meS~i!age w.i~l i~;'l,ld~ ,~ge,E! rt>'. t.~e griginal IP 
pap~~t;. ('()r .pq:rtions t}lereof) e.~Cl,d~Ki in, t.~· payi9AA o~ the I~ 
!!rror messa;ge. ln 9t'!:ier for NA'l' t:,.q 1>.e ~~,~e~y~~s~J::ent:. tp end 
.ho.sts.; ·.the IP: address <o~ t}le ;eP ~~id,er e~ea~ iil:i th~ paylc:>a~ c:>f tlle 
rcf.!p· ~cket must be modified, the cheekzsum. fieid o,f the s~une, IP . 
head~ lriuJJt cc:>x;r~r='poll~in!llY. be ~f±~~~ ~~·~ ac;c~anyiilg' 
tran~rt·header. T.he ICMP header- cneeksum mu~t :eriso be lllC1dified. te:> 


. ~~~~ft~~:~~rm:i·,:~:e~=~=d~:~:~~~=i~i!ttf!~ ~ylqad. 
4 .-0 ·~ :va:rioua . fla'liors o.f NA'i' . . ... ·.······ ·.·,,,: . . .. . . 


iäfti:4~E~~~~;:s~ie~~~oK 
The foil:ö'Wing dta~aln wil:l be used. as a: base:.modäl. to. illustrata NAT 


!!;;~;:s~~fll:1!:t::~=:~~;~~~.····.i:~:!~fa~!aaf~~V:::e:!im~· 
network tfu::~~h: a 1{AT ,t'outer. Host~; With< a'd~ 1\ddr~x .iS locate'd 


~~~=;a:~~~~s~~~;.~y~=c~~:r .. 
a~-r~;:~=::"E=r~~;=::~~~1~:i~·~~ 
netw,or~ ·and tb,e addresses Addr-~··.~ A.ddr.::NX•c()X"l:'e'Bpond to. N,-$Xt 
netwc:>rk. 
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( ) 


( ·~temal J + -.. -+ 
( .Addj:e!Jfii ~e~ltll · >,.- L .... J 
{ . · ... {N.~bt:~· ) :/__...,:.\. 


· <.,..·.·---.,.-----> Hc>st"x 
1 (Ac:ldr";x} 
I (Addr..,Nx) 


+~-~---~-------+ 


I I 
J NAT.r{;)u~~r I 


'Jc: J 
•.t,~~.:;·7"·-·'"'·"- "'~·- -.-+, 


.. h;<Addi:'-,~) 


J>· 
... ·.· .. ·.' . ·-------- -:- ---·--- -· 


Tr-aditipnal NAT WQlll~ <!lllciw ;hosts withiil a priVa:te n~twof~ to 


·~~~~~:~~{;~;~;~~!:/=ee~!~~=:~;;,i::·,···~~~~;t;;:~t~e 
priv:ate ne~•k~. :m~ .. :t:s, :!.,n; coijt;.ral;it with.~~·~<l:tr~;i.()~~ ;NAT, w~ic:ib 
perm.tts ae$S!Oris :i~·tr~h inbOund and ·ou1:bc>W,a :diiäci:tion•,, A··<~~t.au~ct 
ciesoriJ.:iti:on ()f a;t :o~di:t-i!cti:.ona:l. NJ~.T may bf!. ioun<i 'in s4!ldi::tbn. 4 • 2.. . .. 


The foll<)w:l,rig: i'a a:. d!:is.cript·iPri of. the . pz-oper.ties; of realln$ suppor.ted 
by tra~ti()~t.·NAT•. ··I,P,; a:ddr~ses Qf· oos.ts' in• E!Xtel:'.tial.;D:ef;WQrk:are 
unique: .arid. v.al:.t1i j;n,~t.er,na,l .as. We~U . .as pdvat:e :netwo;r;~ .. lioweYer., 
the ad~~~ElSJ,' t>f l:l-~i>i; i,n; p# va:te net;WQX:k ax:e .~:tgue. c:iin!l.y with in the 
priva:te ·.~~~:J:~ ~. ~Y. #~t · ·.be vali'(} in t::l!e :~te~l. n:etWQ;rlt. In 
othe)': wö.~, •·~ ~)1l<':t; ~cntl'!Xt:?.e~ p,riV:~t;e J;le~wqt~~. t9~ t;lie ~)(;te~ual 
rea11}t. B.l:l~,, ~~~~#;:i::f; .t";om !:~~· .fP'l;e~a1 :r~1~ lli4Y ~~ 4,li~rt·l.-'~ed wi t;9in. 
the ,priv.~~ :rte't:c~Qtk; The; f!ci9.r:e~ses u~d ~:it,hiil; :Privat.e natwl:>rk mus.t 
nö~ oyeri~P. w#h ~h~:;' ~t:~:t;nal a9d:resses .. Any g±V.cen a'Pd:resl;; :must 
eithe.r ~. ,~; Prhat::~· a~elii$ ~,r fUl' e:x;term(l. .~9-ress; :qo_t. l::x;>th. 
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.A ·trad±td:o~ai• ~T ~Qll:t~r .~11 '!i·~~~~) ~~,1~ a11C>W Hos~-A. t() in±~!~te 
sessions to Rost-x, but 'no't' ~, ot-her'way aroUhd~ AJ:so, ~.:.E)tt 'is' 
routab-le from. within N'-i?ri,, whe;e<l.iif .N:..J?r* may not be routable ·.from N'-8Jtt. . ·.. ... ... . .. . 


TraditioruH NAT is primariiy used by sittils using private. address.es 
t®t wish to cillow outbound.' ~sessic:jn'S' :~tom th'eir tH te. 


Th):ire 'are' two vuiätiönitr t:# ti'ä.d±t:tonäl ~T. niul'le'ly aas~c 'W\T and 
NAPT (Netwox'l: Maf:'E!ss Pbrt:' Tr~ri§i~tidil)'. ThEilse are di:s.cussed irt tne 
following stib-s'eebi~.. .· .... ·· . . 


4 ,l. a.. ~"S:fc N~T 


Witli ~a$fc '~T, ~;s bl'pck .öf' ~~~.l;l!l~esS'e:~ .i:t.X:e. s.e:t as).~de fo:r 
tra!lsl:at'fng addre~:raes o'f· · ~,$t;s 'f'n·.: Ef priv~te ~a-.:rn as t~ey p;ri:ginat:e 
sess~~ to th~ e~·~a:J.. 4~~*· ... !-~r ~ck~t:s O)J,$9~~- frpnt th,, .... 
priyat.e ''ne'twork; the: ljf9W1:~ ;P :<\~;~ss .~(i rela~e(!.. ~.i:e]:~sr such Fts :IJ?, 


,::ie~· $: ·~~~~~~- =~=~~~~~:s~:::;~~a!~:!~ .$0~ 
.are tr~slated. 


!:!;::~;:,.~~~~i;?Ji·:;~~~~::r~r~ 
4 .1 ~ :t· •. Ni:t~~k Aa,~~s~ lii~# ~~·~**-~ · (~t!T). 


··~. ext~nds the notion ()f:tr.iili~lJ;.:tibii ·one stiip furthi!!Ji:: by '!il$() 
tränsl~ting transpOrt ideriti~iel:' {,e.~v, 'J,'CP and UDP pOrt n~rs·~ 
l:ClfiP qUery identif~ers>• i'hi;{ ~~l:o~e the transport ident.iH~fs·' 'Ot .a 
ri\llnher· of ·private . h08t:a .ta:.~, m\i:l:dv.lexed. ; into .. the t~nsP<>r.t . · 


!~e~~~!e~s,s~~ie~~~t=a~~::f:·t~NÄ~ö::na~e~~i~~~ 
with Basic NAT ;se tliät' li ~li;d.'>f ,·.:ex,tz~-1 :addresse:S are< uS'e'd· 'in 
cQiljwat±on sifith foStt tr~~:at:a"Qil. 


For .packets. outbound fte>:m >the prlva.te network, NAPT would tr.anslate 
the soure.e .IP add~ss, fiput~ tl:'ä~spo:r:t idt:mtifier and. rel~tel;l fielcia 
$UCli ~:s ·):P~ TCP, vPP' an~r ~· ~a.d,~:f ~,l:ie'ckSUma ~ TranSp'(}rt i,d~ht,:lflei 
can ~ one .of TCP/i:il).}) l'P,l'~:''bX'.·::iQW :~W ID. Fpr i~ p~(Jk~~s;. the 
d~stination IP .ad!ke&il, .de•t:i:~~~.# t:tänsport id.entin~:r atttf t.hE!- IP 
an~ tra11sport headet' clrt!~~~ :~e tl;:änijl\!t_ed. 
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A NAJ2.T rput~r ,ip fiiDJ,!:e <.~· . maY ))e·. (l~~SW'eQ. i:o t>'riin$lat~ 1:1ep,aions 
ori~iriatred. fr.On\:, N""J#if~, int:o. ;~ sln~i:e eX~r.nal . ilddtes$ ~ . ~ayAddi:-i,. 


Very ofteh, the e*t&rnai. i.rlterface addi:ess Addr-Nx of lW>T toii~er is 
used as the adares~ tC> ~p 1'1-Pri. to. . . . .. 


4.:2'. M-directional NA'It :Ior) 'l'loro,-way. mit 


With a al ... Ciir.ecitional Nl\'1', .s!2'ssion~;~. ean ba ipiti:ated f.i:~ hosts ih 
the P.@l~c .~t~$tk..as \\f~l,l> .. <:~.a·the,_pri'ii'ate t1etwork:. ~lvä.t~. ne~~r)C 
a~ei3ses at!! ~un~ t() globally unique addresseä, ata.t.f:call~ or . 
dynainicany \lEI. c()ruiection$ are establish~ in eit::1te:t dii:$i::dön. ':rhe 
~-. spac::e Ci.e., t:tle:!a' ~Uy Ql,lalH~d-Do.tnain ~tll~s.) ~tW~-:.h~,S~.S,. 
ih p.riv:ate -.and exte:riiaJ; networks is, assurnad to bä· end-to~end 'UniqUe. 


~~~~~~il:~ 
~e ·.a,d~e~~~~l.;:!Jl)~~ >·;t::~:t'~.~t:.~ ,C?U,tl,!*-lle.4. for .t.:t:a:#~i~:rta;L ···~~ · :c~t;;er!:J,c 
·are .·aPP.Ii~le :ne~ •.a.s. vel;J;~ .· 


. . ' . "•··. i •. , . · •..•... · .. : "'·: ·~/ ..... ~.· • · .. · •.. 


-~n~!~:;:e~:±=:!s ~--.-~:::~ .. i~n~i;::-~ .. ;:~:~~~~,: ••. ~;~~~~;0~•9, 
Host-A·. JUst as· w\l,th tradi:ti9ttal NAT 1 N-E®t is reut~Jlb:le f:):'Oln within 
. N'..;Pii, blili ·N',;.'p;rj;,. may> nil>t •}:)e routahle .frcitl .. ~~·kt.• 


4.3. Twice N'AiJ.'·· 


Twice ~T ::i.s a ~'i~ri~on,of.._NAT in ·tl1<1.t Poth ~es~llrc~· .. and.· .. 
destfn;at:ilaii a(idf,g$-Seti 8i'~; mCi<iifled by. NAT as,. a:. ~ti~~-• cropses · 
.addi'ess :real'bi.S.: 'th.i::S· ~e in öont:rast to Traditioriä1~NAT ana; :aii
Direc.t::i:Q$1 NA'r, -where only pne of th~ a:ddr.esselik (.E!i~httr sour~e dJ:' 
destination) bt tl;anslated-. No.te; there i.s no such ~im as ~Once~ 
NAT', 


TWice NAT i ·· • · · .. ·. · · ~- :hen .· rivat and xt · .··· · 1· · aiWi hilve d!:h:e · . . . . 111 ne~.li:IJIJif, .. w . P. ... ... . -~ ··.··· . .e .. · e::t'n?l. ,,l;',e . . . • ,_·· •. ~- .. . 1"!:1 
collisio~.,. _l'l;;,~ ·--~~~.< 90-nl!t)on ·ca~e ~~re· ,thil.s w,ö\l.J,~ b;a~eP,, is w~en .. a 
site haq litllP~.ö~l:V) 'IlWI\be.r.ed iJ;s int.ernal n~s ~J;;:i,n,g pilQlic.. 
ac}dresses tll{lt lia'.Te 'l:le~n ~s.s:ig~ecl tp aru;>ther q;'gfltJ.:.t;~t;~i;;n. 
Alternatively, a site<ma-y haYei changed from ~e 'pJ:'ov';i.d,e;< to another, 
but _chosen, to ~eeP (ipternally) the addresses it h?,d l:leen,ass±gned by 
the first p:rovide~r: T)lat provider might then later reass.i$1- those 
addreases to .so111eone e:J,se • The key issue in s.rich c.ases is th~t the 
address of the hqst in the external realm mayhave. been a,;signed the 


. . 
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·.•::=a~ä:e:s ~:k:e ~~~!:··~~~~nt~:~~~~~i~~···Jx!· ·~~::r::::r:~ae~;~~;~· 
than throu!1h the NAT (leylqe to tM eXterna:l realm. Twice~N,AT attempts 
to. br;l.dge .tb;ese :i:ealma·: w tiaiUI~S:ti#g b&t}l' souri:!e and d~st'iiiatii6n . 
address .of an IP paoket, as thepacket<transitions re~1l\1s. 


Twice-I-lAT wo:tks as. follows~ ~n.Höst-A wiShes to initiate a ·session 
'to Host-X, .it isst1es a.DNS ~:fbr. Host.:~c A DNS~Al:.G intercepts .the 
.ONS query, and in the resP<)ns~. ret\lriied to: Host-A the DNS-ALG 
raplaees the ad.dress f'Qr ijost>..;K with one· that is pit3par'lY r6Utab1e·: in 
tM i~a:l.; site (say. Hoi:it..,l(P.R;ttom). Host ·.A. then initiates Ö9rimriini.cation 
~ith aost-XPR~. Nl).en the ~~kelts travet$e the NAT ~eVic'e, th~ · 
so~ce IP a(i~ess iS. tl:'<ln'sl~ted tas in th.e <:ase .gf traciitional W\T) 
and ;the destiiuatiori aee.s~· il?. 'ct'anslated to H<>iit-X'. A ·:sifu'il'är' 
t,:i;:ärtslatioQ: i$ performea• .on t:etu~ pat;Jtetf3: c01Tlit1g ft:ÖJI) lio:a:t.,x. 


The foli~~ng i$ .~ äe$pr~pt;..f,~P.:Pl ~h~ .prqperties of, ~~alms s~ppc;>:~:ted 
, by 'J)wice-NAT. Network ~~~:L'.fi!SS< .. ()f ·~es . · ~)::t · exte:rnal -.~~twbt:k !S re ~qv.e 


•·;!:t~;:r:;t::;w:k:~~~i:9~~r~~~!ft~{~;:~a:::t:t~~. ·:~t~~~~~i!\e 
the 'P~ivate networlc, ;tn O~.~~f \1(;)~$~,> r~e ~9drt)SS ~Il~pe l1f3-~ci,iri , 
pri~t.e network to lqcäte ~~Sts i~ private ~d pub:J.ta tletwork:s. · 'fs 
üorelated .'to 'the ~el!ls space used in public netw6rk to 'lpcate hcists 


~!~v~~!::el::/::!!~~=~;~~t~~-~!~~A!e:::;: ~~ y~,~~~!!;;:~· fq ..... . 


Eii:]:?~~,~~~,r~r:f~i~-~-
.:!=~~!v!~l:~i~~!;Y.:~e:~::r::~~t!r:~~t~~~=d:.~;t~tff. 
example, say .a private aite: .usas the 200:.aoo.'2oO.Of24 a®.res.s space 
which is offioian:y ili:'fifi~f:fd''to· ärui>tliei'' s±ti!' in the )i>'lll)l:j.c' i~itnet. 
··HOst A (200·.2oD.2Q:Q .• 1.}. uf.i.'·llfi'Vii.'tä·. spaoes~e'ks .to ·cooo~ct· to ifost'X 
(2oo7 ~oo .2Dtl.,100) <in Pu:bii'c space:. ir:n order to make~ tli,is 'C:.titinec.t:i()n 
work,. Hoat_X' s aadress· i'S liiapp~d tO' a. diilerent :adcll:'~ss för H6st~A 
~d vi'<ie ve:E;~~. The twice lm,Oj,- 'taeatE!d at thE! Private si:tt!'.border' ~y 
})e contigured as fqll(';)J~is: 
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l?ri.~at:e. :to Euh:pic 
.~iic::. r;,;; P,#;,at~ 


rii'!~aW,:~!R tf<>~ ~--· Ho$t:.;.A(J?r;:Virat.e> ".,. Hci$l:L*-<~~l~c) 


al Within J?t'Nate network 


sA: zoo.2oo· • ..2.oo .• 1 


oata:gram, .. u~:aoet.;.; .(P@licL ..,:>,. Hol'lt.;.~ ('~ti~tel


al w:tt'h:ill; PUbÜrj net,:wor!t 


~- t~(i:.~®;2.j);if.J, 


4.4 .. 'MuitPt~-~ 


_;::n::: !!::ti~.;~t~~~~:;;:p.:!T~~r~~~:~ ~~~~~~,,~~-
router, aS·;.a ·.NA!r rou:ter lnafllta::tris stat~ tnfo:rnlatid:oll;: for ~i:Õhs> 


;;~;~~=-·:~=~~~d._,!:r:~~4;:a::~e~t ~~r:;.··.:j;~~~ 
where all :tP 'packet;,!; Ztre eft:bEU: orlginated from the '<;lomalnc or . . ·. 
dl9stinec1 tp ,t}l~ ~:lh Ho~eve~\ .such a conf.i~iili.;i~J:l:-•\fe~!i-:t:P,rtl,-a 
~T router iritb. ä>·iS.~~'g:l.t:f ~il:!;t of failure. . . . . 


in orde:t'' .. for a j?rivate<net'Wo~k tO,. ensure that :con®ctiv:lty ~h 
exterrud ll;~t;\tQrks :i/s tet~in~ w@ ~ali> one .of the.: NAtr :'l~s •f4d;l~. ;Lt 
is. ofteh .Q.esi,rahle, :tl:l) ,m,u;rt:;±bömca: t-he pd:v:at:e network tQ :tiiame :,ot .. ·· 
multiple,.J:n:~Z'"'ii.'ce p~:;tiiers. with. mulÜple. cOn:rtectio~. i~.·.~· ~JiltiVat~ 
4o~~ •. ~ia. 11:- f~ S:~~ ~r d,i#ere~t NAT ~s. · · · · ·· · · · · 


For example, <l p:dvatenetwork could have links- t.o twq :4i't''fe:t'~iit: 
prov:iders and th$ se~;~siöps fromprivate hoats col,lld flow ttiro{lgJ:l,the 
NAT router with ~he b.el3t metric for a destination, When on~-Öf NA'J:' 
routers fail, the ~t~r'could.route traffic for all <;onr1ection:s. 
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t.tRealm· $pel:!'i'fi;o I·P" · (-RSIP) fs use~ to· cma:taoter:ize the funationa'lity 
qf a r~i!tim-aware host in a priV.ite r:ealiit, whieh assumes. realm- · 
· specitic IP ad4:t'ess to ~o~iöat.E! w~t:Ji hpsts iil. privat:e ·pr ext.etnal 
·~·a:lm. 


•J\. ~~~~:J.m ~peci.gc IP c:ttent'' .(~IP .<.:lieht) i·~ a h9st in. a.ptt\r~t:e 
n~~wc:>r:k that adop.ts ·all öld<ire~!'l in al) :~ernal realm when •t!Plln.ect;i;ng 
tp P:Q~t~ :Ln that :t:ealm t9 purst,te and.-.t.o-'ertd communic<lct:I:'On~ ~~<::~~ts 
genarl;l.i:ed by ho11ts on eit:tuar enci in suc:h a setup w()uid 'Qe 'based on 
~ci<:P':e.sses. t~at are end• to.~end unj,qu.e: in the external· reS:ilil' ·ancf 1;16 ~pt 
r.equ,i~ translatian by an in:t~l,'l)le9-iary prpcess. · · · · · · · 


• "R~lil! Specific I.P S.eli'Ver" (Rs~l? .server) . is a nade res~~t pn 'böt~ 
PJ::iy~te:;and e~terMl ~ea3.t1ls, t~~ Pal'l ~a.cilitate ra\lt,i.n;;J. o~ ~l:e~l 
-rea1.m J>&Ckets within a·. priva~~ ~a~11l' .:rh~se pack:~~a m<ly ei~ex: have 
·~en originated by an !$IP cli'~ri~ ())j clil.'i'eoi:ed 'to a11 RS:W"'client. 


·=~:::&~0lll:~t:~ciii:!t:~& ·~ "~· thaf; a:~.signs · eXte~fi;J;·· .l:el'im 


Thifr.e' ,ar~ two. va:ril;l.tions tb; mP~ na~ly: Realtn.:.iitpee:i.fil:: Address IP 
n~SA-lPl and Rea·lm-Spedf'ic' 'Ad'dtt;l~~ aild Port IP tR'SAP-IPl . '!hes~· · 
va;-lati0n8 are dism:i:ssed ~ri t:lle.• fol,lawing sub-secHons. 


!Ll. ·Realm SpeCifiC Address. rP · C.RSJ\;,..lP.} 


A Realni Spe.cific Addr'ess iP: (RsA.;::Et?.) elient adopts an IP address.' frtil!l 
·tJie :~oetilal aliärt!'sa··· !!i!pac~~"'WM~ caXl.I:l~t·ing to a .host: in· e~~ertial. 
reallll• 'ötlt::'e: .an ~-r{) :Cliel,l.t. ··,usumes .an eiternal address, no othcn;' 
hest. in p:dvate or ~terftji ·d()lliii:in tan as sume . the .same addresS., J.mtil 
that, c;.~~t:i iS releaäed r,y tl1:e- RSA:-IP ;eli ent . · 


Th:e fpllowing is a diSt:4Ssiqn Of ·r<>uting alternatives t,ha.t may pe 
PW;'sued for the end-to.:.~q. .RS.;!\-':E:P pac;kets within private realm. On:e 
.apprAACh would be t(j. tunnel '"~' ~ck~ .to the slestinati()n. ~ha o~ter 
P:ea'Q.er can be translate4 l?Y ~T' ~ lfC>lt~l withöut aff.ectill9 the • 
.a4cfresses used in the. irit~.rniJ.l ·.~header. Anoth·er approach wti't,tld<be tP 
~et up a bi-directiona(turrn~J. bet~~n the RSA-IP Client and. the . 
®rd.er router straddling the two .~ddress realms. Pa eke ts to .and from 
the elient would be tunneled, bU:t.pac:kets would be forwardedas 
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no~al ~.t:ween the bc::>~de:t: rout:er ~d .~h~. remo.te destinl;l~iC>ti~ ~ote 1 
the· ttuiP.ei• .• fiom.·· th~ elient •:ro ..•. t:he.• b<lfd~ t~ut~r ~:i: tiot. ~~: neöessätY; .•. 
You might ·.~ aple to )us,t f;o:r:w~r(i ~e .P.ac~e~: (iir~c'tiy. !!'his ·shoul(i · 
wor~ so ·:19~ as ~~u'r: ln~e,r~cp. rie~~i-Ii::l~t~; ~Li:.~:J,~s.P~~~t:~ hä.s~d 
on sour~~· addXeE!s~s {whl~h in thi13 .. ai:ls~ ·wo),lilt,:l ·~·· ~t~:rnäl addXesses? .. ~.· 


A:s an exai·nple, Host-A in: fig\1~ 2 al:iove, co'Uld c:i'$sume. an adc:lress 
Addr-,.k from the exte:.i:nal realrii ari.d acit. as RSA..::m::..cnent .to. allow 
erid-'to,-end se.seioils betwaen Ac1dr'-k •änd Addr..;.x. Ttaversa.l. of end-,to
end ,paekets wit:hin J:>rivate realm.illq..ll·be. ::i:J;l'!,ist~~e(i as.. fo~l<>ws: 


Firs;t metbad, üsing $-T router .~c:>.~e; to e;;;~sl~t.'E!~ 
.. :::;;r_====c::C~~:::iu~.~-=--=·~~·===·~~-=====::;_~=.==~.;.;::(~~~~·:i:i~~~-~~~~=-=~= 


.... _-- -·- -- _.;.,._ 
. ,· . 


<0\l.ter 1~ head~.; witb 
s~c;'*~~+11,"·~:~df·-;;.,, 
e~dding 
<Bpd:'"t().-en!J. p.:t<;:ket:, with 
src.=~':',k~ ~st".M~-,){;> 
----------------- "'"'~·-·-- -·- -·--·-·.> 


;~~~~J<~, 
<Ench-to-end paok~t(. w~~h ·· 
sre=Ad.dr:-.k, ~$t•.Ä(;lar.l:"ab, 


--··----


- - - - - - - - - - - - - ·-·- -·- -·- - -- -··- - -- >: 


-<:Q!.ltel:: IP. ~W!r, with 
s,'J:'p~ar;;;x~. Des.t .. Addr-k>, 


~#~sl 
~Etl4.."~,().-,~!;'l:s::\ packet., with 
i:lrc:=M4i:<-"i', Dest=Addr-k> 


<-' ':,-,,.;..;~..;..; '-,.;.·.., ..... ,. ..;.,...; -.-- _..; __ - ---------


<Quter IP hgad!,'\:1':·1. ,W:I.t~ 
s:rc=Addr-X, .l?.~St=A,{!!~:.:~"' 
embedding <End~~9'.~,'e~:: :p~~~:t, 
with src=Mdr..,~, Q.~~.t1!l).<idi".{k.;:. 


<-- -- -''-- -- _,;.------ --.--- ---~---:-·"'·-, -:..;.:;.;- .,..;.. 
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.· . .. . . 
·=~=c:a=;:==.===~=·;=r:::::r.=:=====c:::~=.========~==:.;;:1::!==;:=:==.====.:==:;=. 


liost.-.A 


<ötiter< l'P header, lliH:h' 
sr.c-Ac:ldri'-A( !les•t=Adi.'fr.:.Np>; 
embW<i:ing. ·· · · · · 
<End"'to.Jtfud: pat!ket·, with 
. srci..,Ad<i:r;.k, best=Ad<ir-X> 


.--------------~-~~--~--------> 


<Biltl.:.to.:.'tilid paCket, wi'th . 
sr<;:=Ac;ldt:-k~ D'~Stc.Aq.qr,-~>. 


·.;~~~~~~~,)=~~~JS~!·· 
·<- _ ... --- ... - -------- --.-··- --... -. ........... ,...,. .... ,.. .. -·· 


.'An :RSA.;.tP..,.Cl:iim:t 'Ms ·the t61lowing charactEirisl:ios ... th'e etil:tgcitlve 
s et of oper<ltiona perl'öimi:id ey ·art' R:SA- :i:P-Cl.i:'eilt may bEi :'te~ 'ifRSA"' ·. '. :-- .... · . . ,.. .· ... ·. ·.· .. · .. · .. · .. ·•·.· 


.1. Awar.e of the i:e~lm to whidh · i~s ~p~r riOdes belolig;; 


2 • ~s:u~s Cill address frQm ~te:ril(l'l realiil wll.en ~iccitiii~· w:fth 
Mats in that realm. Such Jin: agi;lress may ·~ .. a~!:d.9Il,ed st.~~i·<;tl1j.:y 
dr ohtained dynatnica).ly '(thro:u:gll a yet-t()"~-di:ffi1'J.~pjo;bt"C>d~1) 
from a node 9ap;;ilile of ·i'ls~ign~ng addresses f~ ~t~:i::Ilji.l r,~~li!.· 
RSA+IP-Server bo:tlfQ. })e the no<;le ·coordinatin~ extemcif ;r~a·~pt 
ad(l:ress assignmen; . 
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3 . R:oute pa,o~et:s to ext~~J.. l:lostf!J WJ:i;ilEJ :~n a,pp~c:;;ach, ~urtenabl~ t~ 
RS:A-IP-'S~rver. Iil ata.: cases; RSkii;;al:i.eri:('vlÜ li:l.kely rteed~ 


:d=~~-::~tp::::; ···::ii!6i~~a~~~=l:n~fq=~=:~.i!~~=~~n· the 
r~turri · path. · 


8Real.m spticifiC:: Mdress iP s~r:ver" (RSA-IP l:lerver:f is a ·n04e resd.dent 
on both private ahd external. realinS, that ·facil±:tä:Pes routing ef, 
e;xternal .:r.alm packf!ts spec;tfic to R$.1\ ... IE' cli$'ts insidtii. a· pt:hra'te 
realm. An RSA;..I.J?-Seryer may be descdbed as hav:iin~ the fo11otdng 
cha:i:'äcteristics·. 


1. May. ]:)e conti~ed t:e. a;saign a~es~~. ~r.c::rm ~t~ r~äl.m to 
RSA-IP-clients, either e.tatical~ o.r ~aull;ca~y. 


2. MuS.t b.e ·.a. r.ou,ter r.~s;l,denct <:>il. ~~· ·t~~.•P.;ri~j:~. a.nde~emal 
ad(lress l;'ealms, 


3. MuSit he able t.o prez~v.i.de ii\. meehani mn tCZI :t'Qu;t~ :~t;e~C\1 realm 
p,acke:t.l3 wi.thin. p:r~vate realm .. ef tih.e t;\llP ·~w.r9aoh_e~ descri.l)ed, 
the firllit ;approacP, req:1,1ire$ RSA:..n>•server· ··~<:>··•be• li. NÄT ;r:ou1:er · 
prqy.*gi~g tlf~~~~~t:, :1:,9,qt:ing f9; the qut:t!r h~a~~:r;; ~is 
~Pl?~.a!f~ ir~·g;l}}:f.e:s, ~~~ .~;~~1 pee;- t;o :'Re ~. t:ur11ael .. e~d.-.point:. 


RSA-U-Cil:enf:;s ma:Y p1,1r.~;~ue any of the IPsec t.e'<;blifgties. nä!llelY 
transport Qi; . . tulllle:b Jriode, · Autbentieation :and corif.idexitiaHty using AH and m hea4&r$ !:)n .the emb&4ded packets> Ail:y ()f. :tlif!~ t~elirl~ .. 
techniques mä.Y ·!)e a'Qäpted for encapsulaUoi:l bet.w,een ~J\-IP-Clieilt and 
RSA~LP'-SerV'er or betwaen .R$A-U>-Client. and .ext:eb:ta:J. n(l)st. For 
examplle, IP'sec tl#J:n~ n~Qde .encapsulati.O.n ;41 ~·~'V'~1i.Q. J;~ Clf 
encapsulat:l.on t.h&t e:tisures IPB'ec auth.ent:lcatio{l Mii ,c:Onfidentiality· 
fo:r: tb~ :eJU,be,qQeq .en~"t;~:hend pacll:ets~ 


s . 2 Realm: Sl;ie'cÜi.c ~~S i:! ;aqd port IP (r{~l!,P..; ;rp) 


Realm Spe<;:;i~ic i(i~~f!S an.d pqrt IP (~-+J?.:l, i~ .a ;v~~.atiqn pf RSIP 
in that: tt~ul:F~ple prlvai:e hosts use a sin,g:Le ext-erna1 ad~ress., 
multiplexing on transport IDentifiers .(i. e., 'l'CP/UDP port numbers and 
ICMP QUery Ips). 
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itJiSA;P-rp:..client": may be·de:fine(i siinilai'·'to'~s!(:..:r:p•:.,t!).!en\i' with 'the. 
vaiiation th.it . RSAP- :t:tf,.ci:tl!!iit · aS:sutile's·· a. €\ipl~ iif {e:X:ter~l i 'i!:dliie's·s, 
tran~pOrt Identifierl when.connectlng.to h"sts inext~mal realm to 
pursue. end-tO,:. end coimlnin;i:·cation. .As suCh, oomm!liil:'C:ation w1th exteriia.l 
node:s for an ·RSAP.:tp:..t:Hent may be limi~~a,· .to Tel?', UDP and .ICMP 
· Sests-i'ori~-.~ · · · · · · 


iiRSAP-IP"-.Se·rver" is siiililar to. R8A-n>."-$erver in :"that it :f'acilibit'es :touti:ng of E!Xterna:l realm .pacltets spec;tfic .to RSAP-IP cliijnt's irisiae 
a private realm. Typically, an RSAP.•IP-serve:r .would älso be the •one 
to: assi~ tran~port tuples tö. RSJUi-r.p:.cuents. ·· ··· 


.~· .NA,l?T ~uter ~ro.ute :could serve as RSJW-':I.P~S~Eü:', whe~ the outer 
encapsulation is TCP/UDP based .ana is addr.Eiss~a W.tw.een the RSJ\P.:.rp
Client änd E!xtertun p~et. 'l'bis iliwroaCh .. ~.~~~s ·t;'l.le e#i:!mal ·Pt':!er to 
be th~ ~nq.:..P,Oint of TCP/UDP ~as~ tunn~i~ J1!3~ng· t~is app~O!l~ll, 
RSAP-It>-Cl;l.ent;s may pur~ue any pf th~· IP~eq ·.er:f!i!h#lf,tu,E!~~ .na~ly 
· traD.sp.ort '()J:" 1;l1Illlei. mO;de. aut]:}.E!nti~~j.<::m ~ :;~~f'4$nt:i~lit:y .1,1sing AH 
ai1d ~P head~rs. ()I1· ~e e~-QdeQ. pa·~.ts. Sli~tf:!;.~ev~r~ IP~ec tunnel 
mOele· is not· !1 vali~ ·type· .. of en~a.P~uiati®) .. • l;l'S:li. ~ rOll,ter c~ot 
l>rovide l,"C)u,t:i.ng tr.anspa:rency t:e> AH .anlf ESP pro.t::.oeols. 


ldte~t;ely., P:~~ets J!ISY . PE!· tttnnele~ Petl:'l~. ~f.-:;r;p-''C:L~~nt ~.anp 
Rs)ui:..I:P.,.,serv~ .such t:;hat RSl\.P-IP..:server.\'\'(;)Uld detuxmei p!lckets 
outoound ·· ~rom· R:S;M>:..r:P.iclient::s and fo:rward · t~·. ~~rlial· lio,$~$. 6n the 


:~:::~~ft4 ;r;~~~~~-~=~in;~i!: ,!=~~~!;f~e~e!~~!~> and 
eneap~ia.te: t'he i!ri:i-g~n~1 'Päek'et wi tltin · a t\lnileJ:.. :t.o foz:warti to RSAP
IP,-CÜent· Wif.h' th~bf al)~r~6h~ there is<no U.mitäjiioJi ori the 


't\mneling tech:nigp.e emplöyed<between ~-IP.'"-~.liertt and. ~,.IP-


. ::tii;~;~~tLt~~~.~~~!~~~ta~!:~;.t~~i:s!:s=~=:~cation 
and integrity<~';'bö' att:aitied: . But, contide;ntlality' qawot •De 
peririitted ·OO'aäüse .:RSAP:..rp:;.:serv.er tnU.St .be· abl'e .t:oexa .. in~ the 
destinatie>n tran8po:rt. Ident·if:i.er in arder ·tp iden~i;fy the RSAP-IP
tuririel. to forw~l:'d itibound packe:ts to. 11o:t··thi$' :ifgtf",ön,. ~P.ly the 
tl:art$pört 1110de TCP, UDP ~nd lCMP p~c~e.ta.prot:ect'e'd;)::>y AH ... and. E.SP-
authentic.,:ti<)n ean traveise a RSAP-IP~Sem#'\ltilri'~this apProach. 


As art :examp1e, say Host-A in figure 2 ab<;>V:e1 bj#it:ins · l)l tuple; of 
(AdQr-NX, TCP pclrt T-~x) from NAPT X'oti.l;:~l:' t:b' ;.1~~: 8:13 ~,A?-"IP~Client to 
initiate end..:to..:end TCP sessions with HOst"-X. Tra:V.ersal. ·o.f end-to
end pClqkets wlt:hiri private rea:lm ~ ·be Ül~strõlt~d a13. :foll:ows. In 
the first methpd, outer layer of the ()'\ltgoing paqk~t fxom 'ij:ol3t-A uses 
(privat.e adliress Acldr-A, sou:rce port T-Na.') a·s :.sp\ll:'~e t~le to 
communicate with Host.,X. NAPT :router enroute translat.es this tuple 
into (Addr-Nx, l?ort T-Nxa) . This translat~on is irld.epenqent of RSAP
IP-Client tuple parameters used in the. embecided.J?acket. 


Srisuresh & H6ldrege Informational [Page 19} 


19 







First 1!\e,t:}iq<!i, us i~~, ~~, ;r~t~ er.tr~t:~ tcr t:ran,S;L~1:e·; . 
·=~::;==:s=.==~;:::::;;:;_~=~Ft;::.=.=~==..::;=:~.=:~·~=·=.a;~F::;.;::=::a.:;;::~.~-;a:;;:=~=~;=.=;====~.= 


<Outer TCP/uPP pi'.lc:ket, with 
src=Addr;;,A.:~ St:e Pd:rt=T".Na, 
Pest•Ac:idt~X>, 
embed(ii.rig 
<End-to.;:erid' packet, ~:fth 
src=Addr"'N.X, · s:rc i>,o:i:t~-:r:.m, I>est"!Addlf-,X> 
---- -.""':":;" --·- ~- -·.,". ~.-." - .. -:-:.;. ,..;.-.--,- > 


"'Qqt.~\1?: ~~/tii;JP ~Cke~t. wAth~ 
1?,~<;;1;;~:1;-~ S;rc: :PP~J;~'!':7~~ch· 


August i9!l9 


ti~~~~~~ .. P.~t~~-~· 
"' .. ,...-.-., -- .:..,. .• - -·-- --- .,.,. -.,------- -." ""·---·--,. .__ -- > 


:<OU:t~;r .TCP/UDP paeketi w:l;th 
s;rc~Aeldt:,-Xr Dest=Addt:,:.A,. 
Det:! J:: Po;rt .. T-.Na>, 
,eillbedding 
~.~~9.-t9-~nd pae~;:. \fit):l. 
s;rq::.J;t;~klr-x, J;l~e .. t=A4lr-~. 
pe·st; Port=T-N.x> 


<-----------------------------------
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Secorid rnethod, \lsing a tunnel within prd.yate! iealtih 
==:s:;:==::=====.;==.~===.~.=====.==:======= . .:a:u==::;=====:z:::'!=lt=;=.:=a:_=!=~===~== 


Host-Ä 
~:---------.-· 


<Oüter IP :h'eaaei±i wi,th 
src=Adar:;;.A.,, tlest"'Aadr,.;;Np>, 
embe'ddilig 
<Elid...,to"-e'nd paolcet, w:li'lm· 
sro•Add:t"'N:Xi, Src Pb'l!'t•T;,.Nx, 
De.st=Addif-,X> 
------ -- ...::..:- ;.....:;..~-- .,....:..,....: ..;_...:-.;. ,._ ..;.,. > 


.<Erid.;.to-end pi;i<;~et., with> 
src=Mcit.:-Nx.- sr(::. Ji\Qx:t.,;'r..;.~. 
Dest•Ad~r-J(> 


-·--~~-·-------~~~--·~----~-~-~-> 


August. 1999 


-~.::~~ . 
. <·.,.:;....,,,.,. .... - ...... ;;,·.";.-.,_, --:.,.·-·., .• -----------------


Let u~ corisider the :ca:$e whe~e you:r··ww~t::.f!·'A~twQ.:t~ is conn:ected te>' 
th!;! ~t~rnal . Wt>r1d via · t~el:s. tn Jiii~)l ::~ cas.t;f,., 't~e1 .encapsu'Ia_te~ 
traffic may :o.r lnäy no.t conta:in t)::~.i.;ü:.~q pacikj!lia· "cl.ependixi.g upon 'the 
characteri'stics of address realtn$: a tuni:lel :i:s hi:'i9ging. 


The following subsections discuss' two E!C'~ar>fo~:r where tunnels are 
used ('a) in .conjunction with Ad4,res~ b:~~nslatj,<m, ~d (b) without 
translation. 
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All variätions .of add:ress translatibns d:i:scussed in the previous 
s(!!ct:~()ii. ca:n be awl~abl-E! >to direet con~o~ed litl.ks as wall ,li s · 
tunneis and virtual .prlvate net~e:rka (Vmt&). . 


For exampl.e-, a p:dvate natwo;tk 'donJ:iected to a bu.Sine151s par-tner 
throügh a vm· could .employ. tr'adit.ional NAT .to ~icate with:: the, 
pattner. Likewi.se, it is peJ:fsihle to employ twice· NA'!', it the 
pa::ttne:t' s addJ:'ess space overlapped with the p:rivat~ net:jqo~:Jt~ •!Jlhers 
cciilld be a Nl\'!' de:ViGE! on orie efld of the tunJ1el:~ or ori .. hoth Eln:d,a. b'f :1;;h~ 
tunne1.. :rnau cases, ti;a;ff.ii::: .~t::t<:ls$ .the VPN <:~ bE:i enerypte.d.:fpr · 
se'curitiy. ;p~t:P:Qse.s .. secwt.ity l:iere ··retel:s t~ se~.;i.ty. for. tiatfie 
acrossvPN's alane,. End-t<>•end· secutity :require~.husting NA'l' aev±'ces 
wit~I1 prl:vate net:wo:rk.. · 


6.2. Bacitbc:>ne.partit;ione<:l pdvate Networ~ 


i'here a.re many insta11~es wlte:~;e a :priva:te ~etw()rk (suCh .as a c~c:;>rat:e 
n,e1:;W()rkJ is ~:~pread over <li:ffer~mt ioaat'io;ns a;nd 1,1se puhiii::: badtbon'e · · 
for cdmmunic;:ations, between thos.e l~ations. In such .ca$es; .it· is nÖt 
.·4~s;t~iii:,;J;~ .to d~· ~dfu:~~~ tra~~i~t:i.9Jlf' l;>oth•bac.~~e··large. n~mne:t:s ·,ö,f 
~s'tl!J .~Y WAAt teil .c~ca~ ac:t:9'ss. ~he ~,a9~e, th~s r.~CJ!.li.:l:line 


;~~:~~.l-1:.~~~~~:-=~::i.,i-.. ~ 
ri.etwor:k. · 


:Bac:ikbOne .. partitioned stUbs shoul:d ~lu!:v:e as tho~gh they were· a non
'~<J;~iti~l:.d ·stub. That i 'S;, 1ib,~ ~~~~13 ~,::a;.t~l ~a~tition13 .shcni~d 
·~mtiai.%1 :i:()ates to the l:oca1 :ciidai'e~ spiild~ ·pf . a:tl partiüons ' 0~ 
cburse'i the (public) backb<:mea rdo, 09t,.,~:i:%l'Jia:in,. routes to. ap.y .lOcl!ll· . 
. ;ad~e$~tti!s. ·Therefo:re; .the ~d~~ 1.';d'll~s·;rnust.;~el (using 'VP~s> 
i:hrou~h the bac.kbonea uSing enc2ipsi:t1~t1on. · /to do: this, eaah NAT box 
will set as ide a global acmx'ess. för .tunnel.ing ~ 


When a NA'l' box .x in .stub J?•rtitiori .:X. wis-Me>. t.o di;di~r- ·a pa~ket. ,t;.o. 
s.tuh ~:r;tition Y, it Will encapsuia,te t.he pac;:k.et in an IP header'wU:h 
.<J;e:a.~#.at:i.op ~d4J;'es_s sta~ ·.pp,J::h~ .;SIP~l:ll~~.ss. .gt NAT qox y!. t,h't ha:$: 
be~n :t:;elol~e;d .~9r E!ilcapsul~l:;,i:9I1·. ·ffli~ W\T :~~ Yr receiV:~~- ~ J?liltz~~ 
with· ~~. g~~tir111ti9n 4~~!'fl"'• -it;i ~~apJ,t\1,1-a~,ESS t:,be J:P heaq~r .@.~. 
r9ute~:> the ·P<:tCk:et inte~lly~ l(p1:;e~ f~r~ds no ad.;lre$s t:can$~:L~ti9n 
ut tM pre>ce~s; merely tr~S.fer :Öf -privat~ network packets qyet: an 
~terna~ }ret;:work tunnel Q:~~I1~. 
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7. o. NAT o~ratiemal (;l~%'i!.l'6te:rtstlcs· 


·NAT <:levices ~reapptleatton unaware tn'•t~iilt tbe't:r~nS',:L'lti'ons are 
Hmited to It>/'rCP/Uo~/tötP; headera .• 1u~d t~l? f!rror ine:Ssa~~· oriiy. N.AT 
devices do n<:>.t cmmge the payl.oad of .th~: ];)acketä~ as pay:i!O'ads t:.md'- to 
.be appli'cat.fon specÜic. . . . . 


NAT devJ:ce's. '(without the inclusiozd:)f AI:iGsl ~det n6t ·examine or mddi'fy 
t:ranspö:rt pay1'oaa. For t.h'ia l:'eas<:m:,. ~T deviee's ar~· transparent to. 
applicati6ns ±n fila'l1Y cases·; There··at-e·· two. ate~s~, :h'öwever. \11nere ·'NAT 
devices c)f'tz~# 'dause 'aiifi:icu1:tfe1ih 11. wh'l!h>'~i apPli:ta~:Lcm päylöad 
includes an 'IP ctddr~~Jlll, ähd' 2) when e'ildf'ti:t'"'ett<i< trecruti:t.y is~ Tt~ded. 
Note', thi$ 1~ t'l!St a 'cl»fP~eh~m:$±:Ye lti~t; · · · · · · · 


Applica~löil' layer secUZ:ity tecb'n;tqu.es '!='iläj;.· dö l').Q't:. ~ ua,e:· ·oJ; or 
dep«:md @ IP ~ddresses will .~or}t porre~tly l.n. ~he. p_re'-'.ence of. }>lAT 
(e~.g., '!'~. SSL ~nd ssh). :r;n contrast:, ·tl:'~J;>P# .l§t,yer te.sliniqu~s 
such ,as ·'l'~~o f~$P.P%:1i; mo&:! 0:r ~~· ~ •• Mõ! ~l,:gp,a~~re qpt±9n RF_e~ 2l'es . 
[Ref 1>7-l ·~ ,;i.O't. 


In I PS ell: tr~tl>xt tnO<i'~, both AH ~Q. $P, h~ve .~ ~:nJ:;e9~:f;t.y (:hecJc 


~~;;~:gq~:~::tr:• .. -~:~:::;::et~:~=~~t~~:Ä~~~~~~~fä~v±ce·· 
moclÜies an ,address the cheoks.um is n9 i.;mger v~l:i.cl, with resPE!ct to 
the new a4(1ress. ~o.ll,y, NAT ~1$<.> u~tei!i: l:~e ~ecksttm•- t>t\t thi's 'ts• 


~"~~i~~fklt·~~es~:s 
·§=f:!e~:~~;?:r•s~;~::f,~T 
the teOhiiique is .a:pp1icable to Realm~Specifi~ IP a~ \:lese~ in 
Secti:on s .. o. · · 


Nate als.o that erid-tb·~nd ESP basea tian~:~P:Ott •moae~ autbentication and 
confideJ:ltia.lity ~li:f3 p~rmiSSible for -~'6k~t·s ~üc::h'i:üf :Id-tP, \iihö~e .IP 
paylb',:ld .cPnteht· i~' 11llaffected by th.e: :i)ut~t· 1'1' c~(i!ar.t:ransiatl:on~ 


NAT devlces alSt> b:teak. fundamental asl!l'i$Pti.(:)ns by puhlit: key
distrihutitm ili'frast:rut::türes such aJ:i 'SepUre DNS ~e .25:35 · IRef 18) and 
x.so.9 -t:e1:tificates. wit-h ·signed public:Js:ey~:~ !p. th~·:ca:s'e of secure 
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m~s •. elich DN$ R:Rsfit. is signed. witn. ·a key tt:pin •wi.th;in• the .z~ 1 ·• 
Moieover~ the autbeilticity of a specifi(: key is veH:fied hy foiliöwing . 


~~E~~'$:~11~J:::;wt~~~~ <>~~~$A"~~ •• Öllg" .. 


It iiiay be 6f iriterest to .not:e· that IKE (sessio:ti key negotial:.iori 
protcicol) is a ,unp. biclsed sessicin :b~~ prote~oa. .and. is not: proteated 
by ne~rk, ba13'e(l IP:See stici.li:it~• •~ly a p(:llz';tipli .Pf tlie indL:Vi'dUa,J.. 
P~YlOli~ Wi;th.fli IKE are .p:t:C)~e:ptlaä• ~ > a ~stil~v IKE. sest:~ ian& are; 
·perm:l!i!~~l;e' .a.Prb~ ~ID, sac. lQiig'; lis •Iim p~y:li9aCL doe~ no~. pon~t~ 
a(i,dr~s.:i:fes Mi)./q't tr~Q±'t: ID.S .•. l;lp$:c;if:i,~;t(:,,pnEhr:ea;J.Jil. ·~· :tlQtl .ebe, 
· o:ther: ·• <:Ji'ven tbat ·I~ :is us e~ t'<:> s~t~. itJ?~ec· ~(K:~~bio)l$;, ~ ~r~ 
al±E! at. pres&nt; no mowri ways df mak±n9' IP'S~c. ~tk througn a. NAT · 
~lU:IcPion,.. i~ i~ ei :fP.tllre· w.:c;;:rl$: l.~'lil :1;0;. ~~!f. ~Gtv.?i~t4S~ ;c;>f ~~;·.t~9uaP. '"' NÄ.T ~·· . . . .. . .. . .. 


·Qlil~ •. @i. bJ;f.~· ~?~~ ~P~~it:. AI.Jt-e.~ 4W~:*~~t~~~. "'~~"" . ~+~(.J?.O.t ·~r)f 
w.~tit· th~ 4-e.~lxliti0%1 9~ ~'I' as 4~E~P#~. Tll~ following ~'>~,s~~~~~!~ 
d~vqt!,~d :to 'd.es,~ri})'irig how l"T~ .. is s~pt>Arte.d ():n: NAT de,vice..s. F'!'P ·~ 


=3!+-:~~f~~~~~~~~·~ 
? .. l. ·FAt'? ~~~\; 


:r~~~~~ii~~:r';n.r-~~~~~·····=~~·:.::41.i~~~i~t~· 
ses~.ion .±t. $up~r·ts. ~e ~~~s bo, ~e ~'r d~ill;\ ana,.p.AsV 
.:resl?9n~e are .an IP' ad.dress.·an~···~ . .lt\'!P: por,t in ASCII. 1m ·FrP .. :,AW, i.s 


fC~1t:~t~~if=~:t~:::t~~ 
.sessloh 'orientation so/ that NA'l':. could eet up; s.tate ... informat.i.on:. for 
the FTP' õa~a · •sessions. 


ae:cauee ·th~ addx:ess and TCI! por.t are ~cöded in ASCII. this ~y 
refiil.l;t ih :a ~P,en:~oge in the. s.t<ze ,ot.,packet. .~~ inl3tance, 


~~~~~;~~~~~i;;i;~:~~~s l!:\~~gi~,::::::~$~~~e·::~, ~~., s~.z~: i~ .~a~' 
as t.h~ :p~v1.:ou·s., :o~ly the TCP checlt:sum' ne:~s adjus:tment as ,a re·suit 
of <;:hAA~ .of <iiata .•. If t4e n.ew lilize .· :J.I'J le$$. ·.t:hcll.?. or , grea.t::e:r tP.l3:x;i. tll~· 
pr~yiOWJ·• TQ s.eqtt.e,nc~ nutriQI;'!rs ~s,~ al,s,o ;>.E! ~p.ged .tq r~h~# tAA: . 
cllqn9'~ ~A •. l~ng~ of, F'l'P con.t;:ro,l ~oa :po;fti;~. A t:!P~i.al ,t;.~il,e ~Y· ~~ 
usei;i by the ALG to correct t.he 'l'CI? Sf:!c;IUence .and acknowledgt:! P.U~E!rs. 
The s~ce number and acknowledgement co.rrection will need to be 
pf3:r>to.rnll'!d on all future packet of the connec.tion. 
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e.o. NAT l:lrnitatiol'l.s 


Not All appl:iciiation~ l~n~ flieiilli~l:ves ~silf' t6,. addre$a ~ns':tat±Oh ~Y 
NAT devi6e'S. 'Espebil!a:ly, tn~ applieafriohs :that: ciir'rif il?:: address (atid 
TO p()rt I in eas e of NAP'I') irisi:de the ~yload.. Applicati()n Le~l: .. 
Gäteways,. or JU.Gs must be used to perfoiin translat;i:Ohs <:>n j>acltets 
pettainijig· tO' suc!f a~pli~ati'öruf. Ai:t4s' maY''Oilt'ic:ruu~~':t \l~:f3:t'2'~· a®r~ss 


§t~~b-~~~~~~g~~:!~ve~ 
tunnEH ehd point. ·· · · · · ·. · .··. · ·· · 


~NMP is ~·. s~cl1. ~$ie~!;l<;>ll .~:ith add,res!'l r;::o~.~nt in ·PliY-l~d~ ~i' 
routers ~ü(not ·~~~?:~1:~ :J;t~~e~13~ YJ(~±~ ~).:i~;i:~~~·· ]:'t fs 
I19t UQ.co,tllm011 for ~ ~~ sp~q±~;.;: .IU:i(3 ~o :r:~t~ .pn a NA! .r9llit~:r: t.o 
~rfo:rnt s~ '~l~ br~S.l.atl'onu• pr~iet~'cy t~ t~ •prlvat::~ ~~.t~o~·,, 


8 . .2. App~ie~t.l01JS w~~~ ·~I1~el,':'"Jlepex.x<ii:~l'l.~ ~ntroi aJ!l;;l dat11 s~~~iS>ns 


N}lW '(ley;i:oes e>per~t~ ,pxy f,Ji~ ~ssittnJ?.~i;on th~t eäqh ses:tsiol'l. t~ 
independent ~· · Sesdon characterist:l:cs iike session 9rtentation, 


~~~~~~~~!t!l~"#:'~~~d~;r 


31r~l!.1~~~=~!i~:~;"·~~~ 
application sp~Ci#~ ~s. th&t · can interpret and t:i'iilisia~~. · t}le · ·· · ·· 
payload) if neceiil~iu:y. J?aylQii~ ';[ntel:l>retati()n weulj:l n~;t;i{ ·~';f :Q~ 
pre!>a:red fo-r the :tol1ow~.on d&ta sessions-" 


-e • 3. Debu~ging; t!Qri$i~l:i\t1.®s · 


NAT iricrease'S di~ p:i:ioPah'HfW: of m's-.address±n~. Föt- ~~le,. same> 
l_ocal ad;<fresl! mäY'~ i::lq)li'i~' tb' di:'ff:ererit gl6bal a:4!;li'e'tls at'ai'f'f:e~t 
times an~ vice ye#f>~. ~~···· a r~s~1t~ an}" tra'f:fic fio\i s;t_ticy ·ba'l;l~d ··· · 
purely on gl.ol;>al ad'd:re'S'$~B aJ:id 'TU po'rts could }>e-: C'()l)füs~ä and m±ght 
misin.terpret th!;! reSll.lts . 


. If a bost is al;>usi;ng the tptex:n~t i:IX some way ( suclil; ~S: t~'p'g :tp .. 
attack. another .lllflc)lj,~e~,r.·ev~:~:~ending large ,:.t}llo~t!3.öf llltl]cina;il: ·or 
something)· it is· more difficui:t to pinpoint the sou:rce of the troUble 
because the IP ~ddre~s ():f ~he host is hidden in ;a NAi ~t~r:. . 
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'Trahslat-ion, öf frä~nted F-!ip CQrJ.trpl , Ji?,<lCke~$ ;(s tr~c;kyc Wh~ ti}l~ 
p~ckets cqntai~ "·1?0R.'l'"' cötnnia,n(:i ,e~r ::feäp<)!t~e to . "i>ABV" 'c<:#mc\jt(%. ·· .. · 
. C:lt!ti+ly,:, · l.)b:is · il:!. a pa~hqlqg!i•(iBJ, c:i~se. ~T router w,ould n.;!Eid: ·~o· 
·asseinbie the iragment's tO'g~ther, firah: and. than transiat~: prtöl:C to 
forwiirc:li~. · · · · · 


S?:r$~!~:er:::r:~~~i=~ 
throu~, w:i,tliö~t ilrans~~i#s .~h_e r.rc~ ~Yl~d •. Qt.~()l.#®." •J.:ha · 


•·::i·~:~~~·· =~~ia~:~l~\::··:~!~w~~:: .. ~:h=~a=~ftJ.:~ ... 
cont'ents can .l>e valid in. bOth real ,,·,, without modif.ica~:fb~$ :Elmt"oute. 


i~~~~§~~lit~~EJ~ 
~pecifie4 ~Y .FTP s,~ryer in: the t'ASV rtasponse Jsent as mu;L~ip!J;e 
·lll,\fr~gm!!nte~.~!\~~4J:.~~.;~~~.h~t;\. ~.P~;:Rr:;v:~t~ .. P.~~~i.<,~ .~!.~,.· .. ~~:::~~·· 
~evice wil:L simply view the e~~~:ng da.ta sesslon {<i:l;~Q o];ji..'g~:Q<4ting 
frGRI private .}l~s~) ~.·iM ~~e.P~4eP.t; ~f., ·s,e.sP.d.~» 


a:.s. c~~l;e W~#l:~;Vf!· 


NAT is cti~uM ii'l~~ni;liye .t!y.~··• 9,itilz the hli4~ p~.: ~·: ~.~~~.#' ~'~~~ni. 
adjustment algorithin~ as e!\l~ :~ta packet is $Ubj~dt to :J.«'i' ·10ökilp 


[r?~:i!;~t~l~~:r~;r~. 


Many pec;>pl~ view tr.aili:ttonal .NM' rout~r as a qn~~w~~ (,U:Si':i~()il} 
txaffic filt:er, restrlcting: sessiOns f.rom externa:l hol:Jtis i'nt.o .the'ir 
inachin:es. !n ä.Pdi.ti<:m, wh'eti ·~x:e$s .aAAignrilent i~ ~T ~tei.' is done 


:=7~~l~~~tt~:\~~~i4~tÄ~r~~\:t.:~;a:e:~~9~~~ij~to .i~y · 
con:l~P!:.~on with fite'wa,l.::~;~ ·1:0: til;te~ iJnwant~,d · :t:r,~f:fi~r · · 


!f NAT devic~s an~ ~<?s ~r~· not in ä trusted botiridacy.. tha,t;. is. a 
~jor se~pr~.ty p;ro~~E;W) .~!:' .~a; p<>Jrld, snoop ~nd !l,S~r t5~~~+c; paY:lo/ld· 
session leve.l p;ay\l~,<;i ,cq~ld< ~ :~n~J;YPt;~d end to ~q, lii<:f\.' fQ'q~' ~:13. ,the 
payload doe§ not ~9l:l!:.~i,n ~~ a~eases and/or trans.P.P#: i~~~:i,~ie.rl!!. 
that are val,ld.J~ ,o@y on~q1: th.e, realms. With t~e.,e_~e,eJ?#:i,,op 9~ ~;f:P, 
end-to-end Il? network level sec\irity assuredby currenti:Psec 
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.::d:n~::$~~~ ~~::·~n:~~:~w!:~t~~····~~;·~~; •.. ;~ie~:~B~~: .. ~~irth~. 
end;,~o--ehci ''iPsec s'ecur±t& fjanridt''bEr ~u3'~1:l:red. with.lf~~, Cüivlces o=ilton~ .. 
the rout:e. 


The coinbin?i'tfori: bf N'J:\:r' run~tidfialit:Yt .ALGI:f. Md t±r.ewlit1a:s: w:tll p:tCiv:fde 
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AD-HOC NETWORK AND GATEWAY 


BACKGROUND OF THE INVENTION 


Technical Field of the Invention 


PCT/CAOl/00377 


5 This invention relates to t~lecommunication systems and. more particularly, 


to an ad-hoc network and a gateway that provides an interface between extemal 


wireless IP networks and devices in the ad-hoc network. 


Description ofRelated Art 


Around the world, people are connecting more than ever. Cellular phones, 


1 0 persona1 digital assistants (PDAs ), and Intemet-enabled computers are commonplace 


in both businesses and homes. Even where a formai network is not recognized, users 


want their devices to communicate, and they want easy aecess to the services made 


possible by network technology. For exampie, there are networks in the home 


connecting audio/visua] equipment such as televisions and stereo equipment to home 


15 office computers. There are also devices to control· network~ such as security 


surveillance systems and temperature-control thermostats. 


A problem arises in today's environment because traditional networks are much 


too complex to set up, expand, and manage. For example, adding hardware or 


software to an office environment usually requires a network administrator to load 


20 drivers and configure systems. Even in a home environment, connecting all of the 


components of a home entertainment system can be a daunting task for the average 


consumer. Networks today are also too brittle and inflexible. A slight change in a 


network can cause havoc that can be extremely difficult to fix. From the consumer's 


perspective, what is need ed is a simple way to co nn eet digital devices into impromptu, 


25 expandable networks for immediate aecess to a wide variety of services. 


New technologies are being developed to make it easier to network multiple 


devices. Bluetooth, for example, isa wireless communication technology fordata and 


voice. It is based on a low-east short-range radio link that operates in the unlicensed 


ISM band at 2.4 GHz. Bluetoothis a layer 1 (physical layer) and layer 2 (data link 


30 layer) technology that allows one universal short-range radio linktoreplace many 


proprietary cables'that are currently required to connect one device to another. The 
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physicallayer provides transmission of signals and the aetivatian and deactivation of 


physical connections, while the data link layer may include signal synchronization, 


error correction, sequencing, and flow control. This layer may also provide a data 


transmission link across one or several physical connections. Bluetooth, however, 


5 does not have any knowledge of the upper level network, transport, session, or 


application layers. 


The Bluetooth wireless technology allows users to make effortless, wireless, 


and instant connections between variaus communication devices such as mobile 


phones and desktop and laptop computers. Transfer ofboth voice and data is real-


I 0 time, and the transmission mode pro vi des security of data and protection from 


interference. A small chipset is utilized to implement Bluetooth radio technology in 


a communication device. Two power levets are provided, a lower power level that is 


sufficient to cover the area within a single room, and a bigher power level that can 


cover a medium range such as within a home. Each chipset in eludes software controis 


15 and identity coding that ensure that only those devices preset by the user can 


communicate over the radio link. 


A Piconet consists of a collection of devices connected via Bhietooth 


technology in an ad-hoc fashion. A Piconet may comprise as few as two connected 


devices, such as a computer and a printer, and may comprise as many as eight 


20 connected devices ( a "master" d evi ee and s ev en "slave" d eviees ). Both point-to-point 


and point-to-multipoint connections are supported. When flrst establishing a Piconet, 


one device acts as a master and the other devices act as slaves for the duration of the 


Piconet network establishment. Thereafter, the devices behave as peer units. All 


devices in the sam e Piconet have priority synchronization, but other devices can be set 


25 to enter at any time. Multiple independent and non-synchronized Piconets fonn a 


Scattemet. 


A JINI system is a Java~technology-centered, distributed software system 


designed for simplicity, flexibility, and federation. The JINI architecture provides 


mechanisms formachines or programs to enter into a federation where each machine 


30 or program offers resources to other members of the federation and uses resources as 


needed. The design of the JINI architecture exploits the ability to move Java 
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programming language code from machine to machine, and it unifies, under the notion 


of a service, the user, the software, and the hardware components of the machines 


themselves. 


JINI connection technology simplifies the proeesses of estabJishing, 


5 configuring, and controlling a network. From the user' s perspective, JINI technology 


makes connecting to new levels of services as simple as turning on a light switch. 


From the traditional service pro vi der' s perspective, JINI connection software simplifies 


delivery and management of services. When a PC connects toa Local Area Network 


(LAN), for example, it uses an IP multieast mechanism to find a server. The server 


10 then assigns an IP address to the PC and provides the address of a JINI Lookup Service 


(LUS). The LUS contains a list of available services provided by other devices on the 


network. The LUS is also used by the PC to publish the services that it can provide 


to other devices on the network. Services are invoked by transferring a small arnount 


of code written, for example, in J ava code. Devices announce not only value-added 


15 services, but also their attributes and capabilities to the network. JINI technology 


"communities" are resilient, and adapt very quickly to changes as users come and go. 


The Session Initiation Protocol (SIP) is an appJication-layer control protoool 


that can establish, modify, and terminate sessions or calls. These multimedia sessions 


.include multimedia conferences, distance learning, Internet telephony, and similar 


20 applications. H. 323 is ano.ther call control protocol for IP telephony defined.by the 


International Telecommunications Union (ITU). 


. Utilizing existing technologies, the following scenario can be realized. A user 


creates an ad hoc network based on Bluetooth technology (i.e., a ·stuetooth Piconet). 


There are three Bluetooth devices in the Piconet: a third generation Internet Protocol 


25 (3G IP) mobile telephone, a Personal Digita] Assistant (PDA), anda multimedia laptop 


computer. The mobile phone is the master unit, and the PDA and laptop are slaves to 


the mobile phone. N either the PDA nor the laptop have a ce11ular radio modemor calJ 


control elient software (H.323 or SIP) installed. Thus, neithertbe PDA nor-the laptop 


know anything about the cellular IP network Therefore, a problem arises wben the 


30 user wants to estab1ish a video call from his laptop. 


Today, the onlywayto solve this problem is to insure that each device contains 
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a cellular radio modem, a Bluetooth chipset, and a call control eli ent. Bluetooth radio 


units and baseband are very inexpensive when compared to cellular radio modems. 


Consequently, it is inappropriate, expensive, and cumbersome to install a cellular radio 


modem in every device in the Bluetooth Piconet. Furthermore, Joading the right call 


5 control mechanism (H.323 or SIP eli ent) into a PDA or laptop requires the user to have 


a bigher level oftechnical knowledge regarding the characteristics ofthe 3G wireless 


Internet network 


Additionally, it is inefficient from the resource point ofview to require loading 


a ca11 control elient such as H.323 (about 4 MB) in multiple devices on the Piconet 


I 0 Moreover, even if every device bad its own cellular radio modem and call control 


client, the IP address scheme in the Piconet will certainly be different than the 


addressing scheme as currently used in wireless IP networks such as the General 


Packet Radio Service (GPRS). 


Tbere are no known prior art teachings of a solution to the deficiencies and 


15 shortcomings discussed above. It would beadvantageous, tberefore, to have an ad-hoc 


network that can be efficiently, easily, and inexpensively established for a p1urality of 


devices, and a gateway that provides aecess through the ad-hoc network to extemal 


wireless IP networks. The present invention provides such a network and gateway. 


20 SUMMARY OF THE INVENTION 


In one aspect, the present invention is a gateway for an ad-hoc network that 


providesa call-control interface between an external wireless Internet Protocol (IP) 


network and devices in the ad-hoc network The gateway indudes a first interface 


toward the ad-hoc network that establishes the gateway as a call-control server for 


25 elient devices in the ad-hoc network, and a second interface toward the wireless IP 


network that establishes the gateway as a call-control elient for a server in the wireless 


IP network. The ad-hoc network may be a Bluetooth Pic<?net, and the gateway is 


preferably implemented in a mobile phone. The first interface may include a private 


IP address recognized in the Piconet while the second interface may include a public 


30 IP address recognized in the wireless IP network 


In anotber aspect, the present invention is a Bluetooth Piconet comprising a 
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plurality of devices having Bluetooth ehi ps ets, the devices being linked by a wireless 


IP network based on BJuetooth technology. The Piconet al so includes a JIN1 Lookup 


Service (LUS) for making services available to the plurality of devices in the Piconet, 


and a gateway which may be implemented in a mobile phone that provides a call-


5 control interface between an external wireless IP network and the devices in the 


Piconet. 


In another aspect, the present invention is an integrated network comprising a 


wireless IP network anda Bluetooth Piconet. The wireless IP network includes a call


control server and a Home Subscriber Server (HS S) that stores location information 


10 for mobile subscribers, and stores bearer capabilities and application capabilities for 


IP devices registered with the network. The Bluetooth Piconet includes a plurality of 


devices having Bluetooth chipsets that are linked by a Bluetooth radio link. The 


Piconet also includes a JINI LUS for making services available· to the plurality of 


devices in the Piconet, anda gatewaythatprovides a call-control interface between the 


15 wireless IP network and the devices in the Piconet. 


BRIEF DESCRIPTION OF THE DRA WINGS 


The invention will be better understood and its numerous objects and 


advantages will become more apparent to those skill ed in the art by reference to the 


20 following drawings, in conjunction with the accompanying specification, in which: 


FIG. 1 (Prior Art) is an illustrative drawing of an existing Bluetooth ad-hoc 


network; 


FIG. 2 is an illustrative drawing illustrating a protoco] stack for a Bluetooth 


Piconet that has been extended into an IP wireless LAN implementing JIN1 and J ava 


25 technologies in accordance with the teachings of the present invention; 


FIG. 3 is an i11ustrative drawing of an ad-hoc network utilizing Bluetooth, IP, 


and JINI technologies in accordance with the teachings of the present invention to 


enable the use of a gateway mobile phone; and 


FIG. 4 is a simplified functional block diagram of a connection between a 


30 laptop computer and a mobile phone utilizing the ad-hoc network ofFIG. 3. 
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DETAILED DESCRIPTION OF EMBODIMENTS 


The present invention relies on several technologies. First, a wireless IP 


network is established between devices utilizing Bluetooth technology. Tben, JINI 


(J ava) teehnology is utilized to publish and share services between the devices, and to 


5 establish a client/serverrelationship between the devices and one of the devices having 


a cellular radio modem anda call eontrol elient Finally SIP andfor H.323 are utilized 


to implement the call eontrol eli ent. The use of SIP is preferred, but the invention may 


utilize H.323 technology as well. 


FIG. I is an illustrative drawing of an existing Bluetooth ad-hoe network 10. 


I 0 · A laptop computer 11, a printer 12, and an offi ee telephone 13 are eaeh equipped with 


a Bluetooth chipset that enables tnem to communicate over the Bluetooth radio link 


14. The offi ee phone must contain an H.323 or SIP elient connected via Asychronous 


Digital Subscriber Line (ADSL) or cable modem. 


FIG. 2 is an illustrative drawing illustrating a protoeal stack for a Bluetooth · 


1 5 Pieonet that has been extended into an IP wireless LAN implementing J1NI and J ava 


technologies in accordance with the teachings of the present invention. The layers 


include a physicallayer 15 anda link layer 16 which, together, are providedin the 


present invention by the Bluetooth Pieonet. On top of that, a network transport layer 


17 is implemented using the Internet Protoeal (IP). After an operating system layer 


20 · 18, a Java technology layer 19 anda JINI technology layer 20 implement the JINI 


technology providing the capability for an application 21 to discover, join, and 


downtoad services 22 from a JINI LUS. 


In the present invention, a mobile phone is equipped with a Bluetooth chipset. 


Thus, the mobile phone can simultaneously be connected to a cellular network and to . 


25 an ad-hoc Buletooth Piconet. Additionally, the Piconet is extended into an IP wireless 


LAN in order to utilize JINI teehnology for the sharing of services between devices in 


the Piconet. Moreover, the mobile phone includes an interface/Application 


. Programming Interface (API) whicb is an abstraction of a SIP andfor H.323 call 


control eli ent. Just prior to execution, this API is downloaded to the Bluetootb device 


30 invölved in an extemal wireless call in order to have the device behave as a slave 


device toward the mobile phone which is the master. The API is downloaded only to 
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the device involved in the call since the other Bluetooth devices that are not making 


the call do not need this particular code. The present invention also anticipates the fact 


that many consumer products will be modified to provide multimedia and telephony 


capabilities. Multimedia laptop computers, for example, will soon contain 


5 microphones, speakers, and video cameras. PDAs will also have similar features and 


potentially act as hands-free phones, etc. 


FIG. 3 is an illustrative drawing of an ad-hoc network 30 utilizing Bluetooth~ 


IP, and JINI technologies in accordance with the teachings of the present invention to 


enable the use of a gateway mobile phone. A laptop computer 31, printer 32, and 


10 mobile phone 33 are all Bluetooth-compliant and JJNI/Java-capable, enabling JlNI 


APis to be transported between the devices utilizing the Bluetooth radio link 34. 


The present invention positions the mobile phone 33 as a gatewaybetween the 


ad-hoc network anda 3G wireless IP network 35 such as the General Packet Radio 


Service (GPRS) network. The mobile phone receives IP packets from the GPRS 


15 network through its public IP address, and forwards the received packets to the private 


·IP address of the destination device in the Piconet. It also translates in the other 


direction for d ata going out of the Piconet to the GPRS network. With this invention, 


· any Bluetooth-compliant device in a Piconet that is multimedia capable is ab le to 


establish a call as long as one of the devices in the Piconet (e.g., the mobile phone) 


20 contains a cellular radio modem and a call control client, and is connected to the 


wireless IP network. The cellular radio modem may be, for example, a Widehand 


Code Division Multiple Aecess (WCDMA) modem, an EDGE radio aecess modem, 


or equivalent. Any Bluetooth-compliant device entering into the Piconet utilizes JINI 


technology in order to discover and publish lookup services that the device can receive 


25 or offer to other devices in the Piconet. 


FIG. 4 isa simplified functional block diagram ofa connection between two 


devices such as the laptop computer 3land the mobile phone 33 utilizing the ad-hoc 


network 30 of FIG. 3. The present invention establishes three new interfaces or 


Application Programming Interfaces (APis) between the slave device placing the call 


30 and the master mobile phone, and enhances the H.323 andfor SIP clients in the mobile 


ph one to act as a server application. The interfaces are preferably implemented as JlNI . 


9 







wo 01176154 PCT/CAOl/00377 


-8-


services. The first interface/ API is an abstraction of a SIP andfor H.323 call control 


elient 41. This interface enables any of the B1uetooth d eviees on the Pieonet to behave 


as a slave device toward the mobile phone which is the master. This allows the 


establishment of voice calls in a simple fashion regardless of the. call control 


5 meehani sm supported in the mobile phone or network. The second interface/ API is 


a SIP elient 42 which enables the use of the full SIP elient eapabilities. The SIP elient 


interfaces via SIP signaling with a SIP proxy server 43 in the 30 wireless IP network. 


The third interfaee/API is an H.323 elient 44 which enables the use of the full H.323 


elient capabilities. The H.323 elient interfaces via H.323 signaling with an H.323 


1 0 gatekeeper 45 . 


. Utilizing the JINI Lookup Service (LUS) 46, the gateway mobile phone 33 


must 11publish'' in the Bluetooth Piconet, the call control services that it offers. The 


other Bluetooth devices on the Piconet perform an add-in protoeel called "discovery 


and join" to locate the LUS and upload all of its services' interfaces, including the call 
' 


15 control services. The H.323 andfor SIP clients in the mobile phone are enhanced to 


behave as a server application in order for Bluetooth compliant devices to talkto other 


devices that contain a SIP andfor an H.323 elient 


In addition to defining a set of protocols for discovecy, join, and lookup, JINI 


technology also defines a leasing and transaction mechanism to provide resilience in 


· 20 a dynamic networked environment. The technology and services architecture is 


powerful enough to support a fully distributed system on a network of workstations, 


while small enough to build a community of devices out of simple devices such as 


home entertainment devices or mobile phones. 


Devices in a network employing JINI technology may be tied together using 


25 Java Remote Method Invocation (RMI). By using the J ava programming language, 


a JINI connection architecture is secure. The discovery and join protocols, as weil as 


the lookup service depend on the ability to move J ava objects, including their code, 


between Java virtual machines. 


Altematively, JINI call control APis may be transmitred to and from the ca11 


30 control server in the mobile phone with the Internet Inter-ORB Protocol (IIOP). An 


ORB is an Object Request Broker utilized in the Common Object Request Broker 
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Architecture (CORBA). CORBA is a strategy, a set of specifications, an 


infrastructure, andaset oftools that enables reusable programming objects to be used 


by many applications in a platfonn-independent manner. The architecture provides 


general services and request and response capabilities at a low level, independent of 


S the_ upper level architecture. The distribution of a variety of programming languages 


is supported. 


Fixed telecommunications protocols such as ANSI-41 or SS7 have a problem 


when a new parameter is added to an existing message, or a new message is added 


because existing applications maynot be ab le to handie the changes. The applications 


1 0 · th en do not work when a node in the network is updated with the latest revision ofthe 


protocol. As noted above, the present invention overcomes this problem by using a 


solution that is more closely aligned with the approach developed by the computer 


industry. The solution is more API-centric in that, rather than defining a large set of 


protocols, an API is published toward an applieation, and the application uses the API 


15 as a elient Of course, the API, which may be a small piece of Java code, is 


transmitted as messages over the wire; but rather than having a large number of 


distinct messages, the present invention uses a eall eontrol elient such as a SIP elient 


in the mobile phone that can only generate'a few generic messages such ~s Get, Send, 


Receive, etc. 


20 In the present invention, a JINI call control API 47 is published by the mobile 


phone 33 and enables the applications 21 in the laptop and other devices in the Pieonet 


to make use of the facilities of, for example, the SIP elient 42 in the mobile phone. 


The JINI call control API is an abstraction ofboth SIP and H.323 since at this time it 


is not known whether SIP or H.323 will be the accepted standard. Once a standard is 


25 determined, the API may be constructed as an abstraction of one or the other, or an 


equivalent call control protocol. · 


Assurning that the preferred standard is SIP, when the user desires to send a 


call, he is actually instructing the mobile ph one to send a SIP INVITE message, which 


is the initial SIP message to establish a call. The mobile phone, regardless ofwhether 


30 it supports SIP or H.323 generates the right sequence of messages to SIP the call. This 


approach is substantially simpler than the direet utilization of these protocols, and it 
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decouples all the applicatioris from the underlying infrastructure. 


Many useful netWork activities are possible with the network architecture of 


the present invention. For example, a user with a Bluetooth-compliant mobile phone 


may walk into a room that has a printer and a laptop computer, both of which are also 


5 Bluetooth-compliant. However, in this example, thereis no WCDMA or EDGE radio 


aecess modem in the laptop. Regardless of this fact, with the present invention, he can 


stiil print a file from the laptop on the printer, and can also establish a voice or video 


call from the laptop. Today, the user would have to purchase a SIP elient and install 


the SIP elient in the laptop in order to do so. Since installing the SIP elient involves 


1 0 configuring the laptop to get a static or dynamic IP address, and many other 


specia1ized tasks, it is beyond the capability of most consumers. 


In the present invention, the laptop uses the mobile phone as a gateway toward 


the wireless IP network. When all these Bluetooth devices are located within 


approximately 1 0 meters of each other for a low power Bluetooth Piconet, or within 


15 approximately 1 OO meters of each other for a high power Bluetooth Piconet, the 


mobile phone connects to the Bluetooth Piconet as well as to the wireless network. 


At that point, all ofthe devices on the Piconet publish the services they can provide 


to the other devices through the JINI LUS. If a visitor with a communication device 


such as a PDA comes to the office location and wants to send some e-mail, but does 


20 not have a connection, he may register with the Piconet and use the call control elient 


that the host's mobile phone is providing. He can then send and receive his e-mail 


through the host's mobile phone. A password may be required to aecess the services 


available in the Piconet. 


The services menu on the laptop indicates all services available on the Piconet. 


25 When the user places a ca11 from the laptop, the SIP elient in the mobile phone sends 


an API to the laptop that is used to route the call through the mobile phone to the 


wireless IP network. The SIP elient in the mobile phone behaves as a server 


application for the Piconet, and another API is downloaded to the laptop in order: to 


connect to the server. The phone acts as a server application toward the laptop, and 


30 acts as a elient and gateway toward the wireless IP network. 


In the preferred embodiment, the mobile phone has two IP addresses: a public 
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IP address recognized by the wireless IP network such as an external GPRS network, 


and a private IP address recognized by the other devices on the Piconet. The use of 


private IP addresses on the Piconet is beneficial in two ways. First, security is 


enhanced on the Piconet since outside entities do not know the private IP address of 


5 each device and therefore cannot gain direet aecess to those devices. Second, the use 


of private IP addresses helps with the problem of the depletion of public IP address. 


The mobile phone has a radio aecess modem and a Bluetooth chipset, so it has 


two interfaces. The two physical interfaces may appear with the same logical IP 


address, but this is not preferred since the other Bluetooth devices would then require 


10 public IP addresses as weil. 


In the wireless IP network 35, the existence of the laptop 31 is not known. The 


only IP address that is known is the public IP address of the mobile phone 33 which 


is pub1ished in the wireless IP network. All incoming IP packets toward the mobile 


phone that are targeted toward the laptop application 21 are received on the public IP 


15 address of the mobile phone and are then pushed to the private IP address of the 


appropriate device (the Iaptop) on the Bluetooth Piconet. 


Several potential problems involving public and private IP addresses are 


resolved by the API that is sent from the SIP elient in the mobile phone to the laptop. 


First, the use of private IP addresses in public IP networks can cause problems since 


20 the assignment ofprivate IP addresses is not controll ed ata bigher level, and duplicate 


private IP addresses can be assigned to different parti es. In the present invention, the 


public IP address of the mobile phone is used for communications in the public 


network. An additional problem may arise if a National Aecess Translator (NA T), as 


propesed by the Internet Engineering Task Force (IETF), is used in an attempt to 


25 overcome the problem of duplicate private IP addresses. The NA T device temporarily 


provides a networked device with a global public IP address when the device desires· 


to communicate outside of its private network. However, in real-time applications 


such as Voice-over-IP (VoiP), the IP addresses of the parties are contained in the 


payload itself in addition to the packet headers. The situation may arise, therefore, 


30 when the NA T device changes the source IP address in the header to a temporary 


public IP address, but the payload still identifies the source IP address as the private 
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IP address. Thus, th ere is an IP address mismatch that creates problems for real-time 


applications such as VoiP. In the present invention, the API ensures that tlris 


mismatch does not occur. 


The invention is not limited to wireless offi ee applications, but has many other 


5 potential uses. For example, a user may have a Bluetooth-compliant screen phone in 


his house, and the phone is connected toa cable modem. When he enters his house 


with his Bluetooth-compliant mobile phone, the mobile phone recognizes that there 


is already a Bluetooth device on the Piconet that enables the user to place calls. The 


mobile ph one may th en disconnect from the extemal wireless network while remaining 


10 connected to the Bluetooth Piconet. Thereafter, if the user places a call with his 


mobile phone from within his house, the mobile phone behaves as a cordless phone 


that is linked to the screen phone as a base unit. Therefore, the call goes through the 


screen phone that is connected to the cable or DSL modem. Thus, the Piconet enables 


the call to be placed in the most cost-effective manner. Upon exiting the house, the 


15 mobile phone loses the Bluetooth connection and re-connects to the extemal wireless 


network 


The mobile phone may connect to multiple independent Piconets since each 


Piconet is limited to eight devices on the network This configuration requires that the 


mobile phone utilize a different IP address for each Piconet. Due to the problem ofthe 


20 depletion ofpublic IP addresses, these addresses are preferablyprivate IP addresses, 


although this is not required. 


The present invention also provides a sending device with the capability to 


determine the t~rminal class and terminal configuration (i.e., bearer capability and 


application capability) of the target device. The sending device can then intelligently 


25 seleet the correct target device to receive a particular application. For example, if a 


first user wants to send both voice and color video to a second user, the connection 


should not be made to a mobile phone which may only have a 2-line, non-color 


display. If a multimedia laptop computer is also connected on a Piconet with the 


mobile phone, the call should be directed to the laptop instead. 


30 In 30 wireless IP networks, the Home Location Register (HLR) 48 is 


complemented by a Home Subscriber Server (HSS) 49. The HSS adds capabiJities to · 
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the location register and subscriber database in the HLR making it an IETF 


Authorization, Authentication, and Accounting (AAA) Server. In the present 


invention, each time the user of the Piconet registers an IP device with the Piconet, the 


terminal dass and terminal configuration (bearer capability and the application 


5 capability of the IP device) are passed to the HSS. The application capability 


indicates, for example, whether the device is a 114-VGA screen or a laptop with full 


VGA screen, etc. When a party calls the mobile phone which is registered in the 


Bluetooth Piconet, the HSS retums the public IP address of the mobile phone to the 


caller along with an indication of the terminal elasses and terminal configurations of 


1 0 the devices on the Piconet. The caller can then pick the device ahead of time that 


makes sense for the intended application. 


The present invention may al so be used to connect a plurality of devices such 


as Bluetooth-compliant home appiianees in a Piconet that is connected through a 


telephone ·to an IP-based network such as the Internet. Many new appiianees are 


15 digitally controlled, and when the homeowner is away from home, he can call the 


network and reinotely control any of the appiianees on the Piconet. Additionally, 


repairmen can call the Piconet and remotely diagnose probJems that the homeowner 


has reported, or remotely downtoad new so:ftware versions into the digitaJ control 


systems of the appliances. If the telephone is equipped with a WCDMA modem or 


20 EDGE radio aecess modem, the connection can be made over a wireless IP network. 


Once again, the telephone indudes a SIP or H.323 call control elient which is 


enhanced to behave as a server application for the Bluetooth-compliant devices on the 


Piconet. 


Additional app1ications for the present invention are found in the automotive 


25 industry. Automobiles already have dozens of micro-processors imbedded in variaus 


control systems, and the number of microprocessors is expected to grow significantly 


in the future. With the present invention, automobile manufacturers can implement 


a Scattemet in every car consisting of multipi e independent Piconets. A Bluetooth


compliant 3G mobile terminal can also be implemented ineach car to act as a gateway 


30 for the other IP devices in the car to aecess the wireless IP network. This would all ow 


manufacturers to perform remote diagnostics and so:ftware upgrades. 
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It is thus believed that the operation and construction of the present invention 


will be apparent from the foregoing description. While the method, apparatus and 


system shown and described has been characterized as being preferred, it will be 


readily apparent that variaus changes and modifications could be made therein without 


5 departing from the scope of the invention as defined in the folJowing claims. 
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WHAT IS CLAIMED IS: 


1. A gateway for an ad-hoc network that providesa calJ-control interface 


between an external wireless Internet Protoeel (IP) network and devices in the ad-hoc 


5 network, said gateway comprising: 


10 


15 


a first interface toward the ad-hoc network that establishes the gateway as a 


call-control server for elient devices in the ad-hoc network; and 


a second interface toward the wireless IP network that establishes the gateway 


as a caJl-control elient for a server in the wireless IP network 


2. The gateway of claim 1 wherein the first interface includes a private IP 


address recognized in the ad-hoc network, and the second interface indudes a public 


IP address recognized in the wireless IP network 


3. The gateway of claim 1 wherein the ad-hoc network is an IP-based 


Bluetooth Piconet. 


4. The gateway of claim 1 wherein the ad-hoc network uses JINI 


technology to create a Lookup Service (LUS), and each of the devices in the ad-hoc 


20 network discovers and downloads services from the LUS as required. 


25 


5. The gateway of claim 4 wherein the first interface inetudesa JINI call 


control service that acts as a call control server for the devices in the ad-hoc network. 


6. The gateway of claim 5 wherein the first interface indudes a JINI call 


control API that is downloaded from the gateway to the other devices on the ad-hoc 


network and enables the other devices to connect to the JINI call control service. 


7. The gateway of claim 6 wherein the JINI eal] control API indudes 


30 means for deconflicting public and private IP addresses when devices in the ad-hoc 


network are utilizing real-time applications over the wireless IP network. · 
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8. The gateway of claini 1 wherein the second interface includes an 


abstraction of an H.323 elient for interfacing with an H.323 gatekeeper in the wireless 


IP network. 


5 9. The gateway of claim 1 wherein the second interface includes an 


abstraction of a Session Initiatiori Protoeal (SIP) elient for interfaeing with a SIP proxy 


server in the wireless IP network 


10. The gateway of e laim 1 wherein the gateway is implemented in a 


1 0 mobile phone. 


Il. The gateway of claim 1 wherein the gateway connects toa plurality of 


· ad-hoc networks, and the first interface includes a plurality of unique private IP 


addresses recognized in each ofthe ad-hoe networks, and the second interfaee includes 


15 a public IP address recognized in the wireless IP network 


12. A gateway for a Bluetoo th Pieonet that providesa call-control interface 


between an extemal wireless Internet Protoeal (IP) network and devices in the Pico:J;let, 


said gateway comprising: 


20 a first interface toward the Piconetthat establishes the gateway as a call-control 


server for elient devices in the Piconet, said first interface having a private IP address 


recognized in the Piconet; and 


a second interface toward the wireless IP network that establishes the gateway 


as a cal1-control elient for a server in the wireless IP network, said second interface 


25 having a public IP address recognized in the wireless IP network 


13. The gateway of claim 12 wherein the gateway is implemented in a 


mobile phone. 


30 14. The gateway of claim 13 furtber comprising: 


means for collecting information from each of the devices in the Piconet 
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regarding each device's bearer capability and application capability; and 


means for transmitring a device's bearer capability and application capability 


to a Home Subscriber Server (HSS) in the wireless IP network when the device 


registers with the Piconet. 


15. The gateway of claim 14 nuther comprising means for directing an 


incoming call to a terminating device in the Piconet when the call is received from the 


wireless IP network 


16. A Bluetooth Piconet comprising: 


a plurality of devices having Bluetooth chipsets, said devices being linked by 


a Bluetooth radio link; 


a JINI Lookup Service (LUS) for making services available to the plurality of 


devices in the Piconet; and 


15 a gateway that providesa call-control interface between an external wireless 


Internet Protocol (IP) network and the devices in the Piconet. 


17. The Bluetooth Piconet of claim 16 wherein the gateway includes: 


a first interface toward the Piconet that establishes the gateway as a call-control 


20 server for elient devices on the Piconet; and 


a second interface toward the wireless IP network that establishes the gateway 


as a call-control elient for a server in the wireless IP network. 


18. · The Bluetooth Piconet of claim 17 wherein the first interface includes 


25 a private IP address recognized in the Piconet, and the second interface inclu,des a 


public IP address recognized in the wireless IP network. 


i 


19. The Bluetooth Piconet of claim 17 wherein the gateway is implemented 


in a mobile phone. 


30 


20. The Bluetooth Piconet of claim 17 wherein the gateway also includes: 
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means for collecting information from each of the devices in the Piconet 


regarding each device's bearer capability and application capability; and 


means for transmitting a device's bearer capability and app1ication capability 


to a Home Subscriber Server (HSS) in the wireless IP network when the device 


5 registers with the Piconet. 


10 


21. The Bluetooth Piconet of claim 20 wherein the gateway also includes 


means for directing an incoming ca11 to a terminating device in the Piconet when the 


· caU is received from the wireless IP network. 


22. An integrated network comprising: 


a wireless Internet Proteol (IP) network having a call-control server; and 


a Bluetooth Piconet comprising: 


a plurality of devices having Bluetooth chipsets, said devices being 


15 linked by a Bluetooth radio link; 


20 


25 


a JINI Lookup Service (LUS) for making services available to the 


plurality of devices in the Piconet; and 


a gatewaythat providesa call-control interface between the wireless IP 


network and the devices in the Piconet. 


23. The integrated network of claim 22 wherein the wireless IP network 


indudes a Home Subscriber Server (HSS) that stores location information for mobile 


subscribers, and stores bearer capabilities and application capabilities for IP devices 


registered with the network. 


24. The integrated ne~ork of e laim 23 wherein the gateway also includes: 


means for collecting information from each of the devices in the Piconet 


regarding each device's bearer capability and application capability; and 


means for transmitting a d evi ee 's bearer capability and application capability 


30 to the HSS when the device registers with the Piconet. 
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25. The integrated network of claim 24 wherein the gateway also includes 


means for directing an incoming call to a terminating device in the Piconet when the 


call is received from the wireless IP network 


26. The integrated network of claim 22 wherein the gateway also includes: 


a first interface toward the Piconet that establishes the gateway as a call-control 


server for elient devices in the Piconet, said first interface having a private IP address 


recognized in the Piconet; and 


a second interface toward the wireless IP network that establishes the gateway 


10 as a call-control elient for a server in the wireless IP network, said second interface 


having a public IP address recognized in the wireless ~ network. 


15 


· 27. The integrated network of claim 22 wherein the gateway is 


implemented in a mobile phone. 


28. An integrated network comprising: 


a wireless Internet Proteol (IP) network that includes: 


a call-control server; and 


a Home Subscriber Server (HS S) that stores location information for 


20 mobile subscribers, and stores bearer capabilities and application capabilities for IP 


devices registered with the network; 


25 


a Bluetooth Piconet comprising: 


a plurality .of devices having Bluetooth chipsets, said devices being 


linked by a.Bluetooth radio link; 


a JINI Lookup Service (LUS) for making services available to the 


plurality of devices in the Piconet; and 


a mobile phone configured to act as a gateway that provides a call


control interface between the wireless IP network and the devices in the Piconet, said 


mobile phone including: 


30 a first interface toward the Piconet that establishes the gateway 


as a calJ-control server for elient devices in the Piconet, said first interface having a 
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private IP address recognized in the Piconet; 


a second interface toward the wireless IP network that 


establishes the gateway as a call-control elient for a server in the wireless IP network, 


said second interface having a public IP address recognized in the wireless IP network; 


5 means for collecting information from each of the devices in the 


Piconet regarding each device's bearer capability and application capability; 


means for transmitting a device's bearer capability'· and 


application capability to the HSS when the device registers with the Piconet; and 


means for directing an incoming call to a terminating device in 


10 the Piconet when the call is received from the wireless IP network 
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1. ABSTRACT 
Present day routers typically employ monolithic 
operating systems which are not easily upgradable 
and extensible. With the rapid rate of protocol 
development it is becoming increasingly important 
to dynamically upgrade router software in an incre
mental fashion. We have designed and implemented 
a high performance, modular, extended integrated 
services router software architecture in the NetBSD 
operating system kernel. This architecture allows 
code modules, caJied plugins, to be dynamically 
added and contigured at run time. One of the novel 
features of our design is the ability to hind djfTerent 
plugins to individual flows; this allows for distinct 
plugin implementations to seamJessly coexist in the 
same ruutime environment. High performance is 
achieved through a carefully designed modular 
architecture; an innovative packet classification 
algorithm that is both powerful and highly efficient; 
and by cacbing that exploits the flow-like character
istics of Internet traffic. Compared to a monolitbic 
best-effort kernel, our implementation requires an 
average increase in packet processing overhead of 
only 8%, or SOO cycles/2.1ms per packet when ron
ning on a P6/233. 


1.1 Keywords 
High performance integrated services routing, modular 
router architecture, router plugins 


2. INTRODUCTION 
New network protocols and extensions to existing protocols 
are being deployed on the Internet. New functionality is 
being added to modem IP routers at an increasingly rapid 
pace. In the past, the main task of a router was to simply 
forward packets based on a destination address lookup. 
Modem routers, however, incorporate several new services: 


Permission to meke digital or hard copie1 of 1111 or part of thia work for 
personal or clee•room ueo ia granteel without tee provM:Ied that 
copie• are not mede or diatributed for profit Of commerciel odven-
ta.ge end that copi•• beM thia notice and the fuM citation on th-e ftrllt p•ge. 
1 o copy otherwiae. to republith, to poet on aervert or to 
redittribute to ti&te. reQUire• prior ~ific permia.ion endlot • tee. 
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Monolllic: B&Jt-EHort Atchltec:tu1t Modular Exlended ktlegrated Servlces Archlleclure 


··~ 


Kerntl 


Figure 1. : Best Effort vs 
Extended Integrated Services Router (EJSR) 


• Integrated/differentiated Services 
• Enhanced routing functionality (level 3 and level 4 rout


ing and switching, QoS routing, multicast) 
• Security algorithms (e.g. to implement virtual private 


networks (VPN)) 


• Enhancements to existing protocols (e.g. Random Early 
Deteetion (REP)) 


• New core protocols (e.g. IPV6 [8]) 
Figure 1 contrasts the software architecture of our proposed 
Extended Integrated Services Router (EISR) with that of a 
conventional best-effort router. A typical EISR kemel 
features the following important additional components: a 
packet scheduler, a packet classifier, seeuri ty mechanisms; 
and QoS-based routing/Level 4 switching. Various 
algorithms and implementations of each component offer 
specific advantages in terms of performance, feature sets, 
and cost. Most of these algorithms undergo a constant 
evolution and are replaced and upgraded frequently. Such 
networking subsystem components are characterized by a 
relatively "fluid" implementation, and should be 
distinguished from the small part of the network subsystem 
code that remains re!atively stable. The stable part (called the 
core) is mainly responsible for interacting with the network 
hardware and for demultiplexing packets to specific 
modules. Different implementations of the EISR components 
outside of the core often need to coexist. For example, we 
might want to use one kind of packet scheduling on one 
interface, and a different kind on another. 


In this paper, we propose a software architecture and present 
an implementation which addresses these requirements. The 
specific goals of our framework are: 


• Modularity: Implementation of specific algorithms 
come in the form of modules called plugins 1• 







• Extensibility; New plugins can be dynarnically loaded 
at run time. 
FlexibiJity: Instances of plugins can be created, config
ured, and bound to specific jlows. Plugins can be all
software modules, or they can be software drivers for 
specialized custom hardware. 


Performance: The system should provide for a very 
efficient data path, with no data copying, no context 
switching, and no additional interrupt processing. The 
overhead of modularity should not seriously impact per
formance. 


Our proposed framework has been implemented in the 
NetBSD UNIX kernel. This platform was selected because of 
its portability (all major hardware platforms are supported), 
efticiency, and extensive documentation. In addition, we 
tound state-of-the-art implementations on this platform for 
IPv6 [13] and paekel schedulers [27, 5] that could be 
integrated into our framework. 


We envision several applications for our framework. First, 
our architecture fits very weil into the operating system of 
small and mid-sized routers. It is particularly weil suited to 
the implementation of modem edge routers that are 
responsible for doing flow classification, and for enforcing 
the contigured profiles of differential service flows. This 
kind of enforcement can be done either on a per-application 
flow basis, or on a generalized class-based approach (e.g. 
CBQ [11]). Our implementation supports both models 
efficiently. 


Our framework is also very weil suited to Application Layer 
Gateways (ALGs), and to security devices !ike Firewalls. In 
both situations, it is very important to be ab! e to quickly and 
efficiently classify packets into flows, and to apply different 
policies to different flows: these are both things that our 
architecture excels at doing. 


Yet another application of our framework is for network 
management applications, which typically need to monitor 
transit traffic at routers in the. network, and to gather and 
report various statistics thereof. For such applications, it is 
important to be ab le to quickly and easily change the kinds 
of statjstics bei ng collected, and to do this without incurring 
significant overhead on the data pa th. 


Finally, while our proposed frarnework is very useful in 
real-world implementations, its modularity and extensibility 
also make it an invaluable tool for researchers. We plan to 
release all of our code in the public domain and we will 
attempt to incorporate several core portions into the 
standard NetBSD distribution tree. 


1 A note on our use of the word 'plugin' !instead of 'module') is in order. 
In the web browser world, a plugin is a software module that is dynami
cally linked with the browser and is responsible for processing certain 
types of application streams (or llows). In a similar fashion, our router 
plugins are kemel software modules that are dynamically Joaded into the 
kernel and are responsible for performing certain specific funelions on 
specified network flows. 
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The main contributions of our work are: 


• An innovative, modular, extensible, and flexible EISR 
networking subsystem architecture and implementation 
that introduces only 8% more overhead than a best-effort 
kemel. 


A very fast packet classifier algorithm which provides 
highly competitive upper bounds for classification times. 
With a very large number of filters (in the order of 
50000), it classifies 1Pv6 packets in 24 memory accesses, 
and is much faster for smaller numbers of filters. 


• Implementations of plugins for two state-of-the-art 
packet schedulers: Deficit Round Robin (DRR, [23]) for 
fair queuing, and the Hierarchical Fair Service Curves 
(H-FSC, [27]) scheduler for class-based paekel schedul
ing; Implementation of plugins for IP security [2). 


There are a few commercial attempts that we are aware of 
which follow sirniJar !ines. The latest versions of Cisco's 
Internet os (los, [6]) claims to fulfill some of the 
requirements, but since it's a commercial operating system, 
there is no easy aecess for the research community and these 
claims are not verifiable. Microsoft's Routing and Remote 
Aecess Service for Windows NT (RRAS, previously referred 
to as "Steelhead" [18, 19]) is an attempt to implement router 
functionality under Windows NT. RRAS exports an,API and 
allows third party moduH~s to implement routing protoeols 
!ike OSPF and SNMP agents in user space. The AP1 does not 
prqvid~ an interface to the routing and forwarding engines, 
and the platform offers no integrated services components. 
A few research projects attempt to achieve some of the goals 
mentioned above [12, 20; 21). Most of themare focused on 
the implementation of mOdular elid~system networking 
subsystems instead of röi.lting architectures. Scout from the 
University of Arizoha ·is'· a · partlculatly interesting project 
based on the X"keme} that implements an operating system 
targeted at network appiianees (including routers). It comes 
with router compdnents implementing· simple QoS support 
Since the whole. operating system is impleniented from 
scratch, most of the provided functionality is over
simplified and does not provide the large feature set that is 
found in mature implementations. We discuss these related 
approaches in more detail in [7]. 


In Section 3, we describe our architecture and expiain how it 
achieves modularity, extensibility, and flexibility while 
maiutaining high-performance. In Section 4, we describe 
the implementation of a · moduJe eal !ed the Plugin Control 
Unit (PCU), which is responsible for all control path 
interactions with plugins. Section 5 outlines the 
implementation of the Association Identification Unit (AIU), 
which is used by almost an other components in our design. 
The AIU implements an innovative algorithm for packet 
classification which efficiently maps packets to code 
modules (plugins). In Section 6, we elaborate on example 
plugins (packet schedulers) which we implemented or 
adapted for our environment. Section 7 presents 
performance results from our implementation, and Section 8 
summarizes our ideas. 


' ) 







3. OVERALL ARCHITECTURE 
The primary goal of our proposed architecture was to build a 
modular and extensible networking subsystem that 
supported the concept of flows, and the ability to seleet 
implementations of component~ based upon flows . (in 
addition to simple static configurations). Because the 
deployment of multimedia data sources and applications 
(e.g. real-time audio/video) will produce longer lived packet 
streams with more packets per session than is common in 
today's environment, an integrated services router 
architecture should support the notian of flows and build 
upon it. In particular, the locality properties of flows should 
be effectively exploited to provide for a highly efficient data 
path. Our plugin framework features: 


• Dynamic loading and unloading of plugins at run time 
into the networking subsystem. Plugins are code mod
ules which implement a specific EISR functionality (e.g. 
packet scheduling). NetBSD offers a simple yet powerful 
mechanism which allows modules to be Joaded into the 
kemel which is used to Joad our plugins into the kernel. 
Once a plugin is Joaded, it is no different from any other 
kernel code. What is required for our system is a campo
nent which .g)ues the individual plugins to the network
ing subsystem, and which provides a control-path 
interface used by other kernel components (possibly also 
other plugins) and user space daemons to talk to the 
plugin. In our system, this component is called the 
Plugin Control Unit (PCU). The PCU hides some of the 
implementation specific details from the individual plu
gins and allows them to aecess the system in a simple yet 
flexible fashion. 


Creation of individual instances of plugins for maximal 
flexibility. An instance is a specific ron-time configura
tion of an individual plugin. It is often very desirable to 
have multiple instances of one and the sarne plugin con
currently in the kernel. For example, consider packet 
scheduling. A packet scheduler can work with different 
configurations on different network interfaces. State-of
the-art packet schedulers are usually hierarchical, with 
possibly different modules working on different level s of 
the scheduling hierarchy. Among the nodes of the same 
level, modules are specifically configured, which means 
that they coexist in our framework as plugin instances. 
In order to provide a simple and unified interface for the 
allocation of multiple instances of one and the same 
plugin, the plugins must respond to a set of standardized 
messages. By standardizing this message set and imple
menting it in all plugins, we guarantee interoperability 
among different plugins and provide a simple configura
tion interface. 


• Efficient mapping of individual data packets to flows. 
and the ability to bind flows to plugin instances. Sets of 
flows are specified using filters. For example, a filter 
might match all TCP traffic from the network 129.0.0.0 
to the host 192.94.233.10. Filters can also match individ
nai end-to-end application flows. Filters are specified as 
six-tuples: 
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<source address, destinanon address, protocol, source 
port, destination port, incoming interface> 


Any of the fields in the six tuple may be wildcarded. 
Additionally, for network addresses, a prefix mask may 
be used to partially wildcard the corresponding field. For 
instance, for the above example, the filter specification 
would read: <129. *. *. *, 192.94.233.10, TCP, *, *, *> 


Clearly, the filter for an end-to-end application t1ow 
would have all fields (except perhaps the incoming 
interface) fully specified. We will see later in this section 
that a packet roatehing a particular filter will be passed 
to the plugin instance that has been bound to that filter. 
This will be shown to happen whenever the packet 
reaches a "gate" in the IP stack; a gate can be thought of 
as the entry point for a plugin. 


• Overall high performance. High performance is guaran
teed only in part through a fully kemel space implemen
tation which prevents costly context switches. We 
identified two other critical properties which, when com
bined, guarantee high performance even in a highly 
modular environment: the flow-like nature of most inter
net traffic, and the ability to classify packets into tlows 
quickly and efficiently. As we show below, the filter 
lookup to determine the right plugin instance to which a 
packet should be passed happens only for the first packet 
of a burst. Subsequent packets get this information from 
a fast flow cache which temporarHy stores the informa
tion gathered by processing the first packet.. The filter 
lookup itself is efficiently implernented using a Directed 
Acyclic Graph (DAG). We elaborate on. these techniques 
later in this section, and also in section 5. 


• Easy integration with custom hardware for high perfor
mance processing of specialized tasks. This is enabled 
by plugins which are software drivers for hardware that 
implements the desired functionality. For example, a 
plugin could control hardware engines for tasks such as 
packet classification or encryption. 


In order to describe our frarnework, we frrst look at the 
different components and how they interact in the control 
path. In the Section 3.2, we will look at the data path, and 
how individual packets are processed by our architecture. 


3.1 The Control Path 
Figure 2 shows the architecture of our system and the 
control communication between different components. A 
description of the different components follows: 


• 1Pv411Pv6 core: The IPV4/1Pv6 core consists of a 
stream-lined IPv4!IPv6 implementation which contains 
the (few) components required for paekel processing 
which do not come in the form of dynamically Ioadable 
modules. These are mainly funelions that interact with 
network devices. The core is also responsible for demul
tiplexing individual packets to plugins as we will show 
in the next section. There are no plugin related control 
path interactions with the IP core. 







Figure 2. : System Architecture and Control Path 


• Plugins: Figure 2 shows four different types of plugins -
plugins implementing IPv6 options, plugins for packet 
schedoling, plugins to calculate the best-matehing prefix 
(BMP, used for paekel classification and routing), and 
plugins for IP security. Other plugin types are also possi
ble: e.g., a routing plugin, a statistics gathering plugin 
for network management applications, a plugin for con
gestion control (RED), a plugin monitaring TCP conges
t.ion backoff behaviour, a firewall plugin. Note that all 
plugins come in the form of dynamically Joadable kernel 
modules. 


Plugin Control Unit (PCU): The PCU manages plugins, 
and is responsible for forwarding messages to individual 
plugins from other kemel components, as well as from 
user space programs (using library .calls). 


• Association ldentification Unit: The Association Iden
tifitation Unit (AIU) implements a packet classifier and 
builds the glue between the flows and plugin instances. 
The operation of·the AJU will become clear when we 
describe the data path in the next subsection. 


• Plugin · Manager: The Plugin Manager is a user space 
utility used to configure the system. It is a simple appli
cation which takes arguments from the commaod !ine 
and translates them into calls to the user-space Router 
Plugin Library which we provide with our system. This 
library implements the function calls needed to config
ure all kemel level components. In most cases, the 
plugin manager is invoked from a configuration script 
during system initialization, but it can also be used to 
manually issue commands to various plugins. We show 
an example of how the Plugin Manager is used in 
Section 6. 


Daemons: The RSVP [31}, SSP [1} (a simplified version 
of RSVP), and route daemon are linked against the Router 
Plugin Library to perform their respective tasks. We 
implemented an SSP daemon for our system, and are cur
rently in the process of porting an RSVP implementation. 


After a reboot, the system has to be configured before it is 
ready to receive and forward data packets. Configuration 
involves the seleetian of a set of plugins. Since a seleetian 
does not necessarily apply to all packets traversing the 
router, a detinition of the set of packets which should be 
processed by each individual plugin instance is required. 
This configuration can be done either by a system 
administrator, or by executing a scripL Configuration 
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involves the following steps: 


• Loading a plugin: Using the modlaad command, which 
is part of the NetBSD distribution, plugins are Joaded into 
the kemel. On Joading, they register themselves with the 
PCU by providing a callback function. This function is 
used to send messages to the plugin. There are messages 
for creating and freeing instances of the plugin and for 
binding plugin instances to flows. Al so, plugin develop
ers can define an arbitrary number of plugin specific 
messages. Once the callback function for a plugin has 
been registered, the PCU <;an forward these configuration 
messages to the p!ugin. 


Creating an instance of a plugin: Using the Plugin 
Manager application, configuratiön messages can · be 
seni to specified plugins. Typically, these messages ask 
the plugin to create an instance of itself. In case of a 
paekel scheduling plugin for example, the configuraüon 
information could include the network interface the 
plugin should work on. 
Creating filters: Once a plugin has been contigured and 
an instance has been created, it is ready to be used. What 
has to be defined next is the set of datagrams which 
should be passed to the instance for processing. This is 
done by binding one or more tlows to the plugin 
instance. To specify the set of flows that are sup.posed to 
be handled by a particular plugin instance, the Plugin 
Manager or one of the user space daemons (RSVP or SSP) 
can create filters through calls to the AIU. Recall (from 
earlier in.this section) that a filter is a.specification for 
the set of flows it matches. 
Binding flows to instances: Next, the binding between 
filters and plugin i ns tanees must be established. Each fil
ter in the AIU is associated with a pointer to a plugin 
instance; this pointer is set by making another call to .the 
AIU to do the binding. 


Now the system is ready to process data packets. We will 
show in the next subsection how data packets are matched 
against filters and how they get passed to the appropriate 
instances. 


3.2 The Data Path 
Data packets in our system are passed to instances of 
plugins which implement the specific functions for 
processing the packets. Since data path mechanisms are 
applied to every single packet, it is very important to 
optimize their performance. Given a packet, our architecture 
should be able to quickly and efficiently discover the set of 
instances that will act on the packet. 


The data path interactions are shown in Figure 3.Before we 
can expiain the sequence of actions, we have to introduce 
the notian of a gate. 


A gate is a point in the IP core where the flow of execution 
branches off to an instance of a plugin. From an 
implementation point of view, gates are simple macras 
which encapsulate function calls to the AJU that will return 
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Figure 3. : System Architecture and Data Path 


the correct plugin instance which is to be used for 
processing the packet. In many cases, these macros can 
avoid a function call to the AIU altogether, thereby 
permitting a more efficient implementation. Gates are 
placed wherever interactions with plugins need to take 
place. For example, sometimes after a packet is received by 
the hardware, IP security processing has to be done if the 
system is contigured as entry point into a virtual private 
network. In our system, IP security functions are 
modularized and come ·in the form of plugins. A gate is 
inserted into the IP core code in place of the traditional eal! 
to the kernel function responsible for IPV6 security 
processing. In our current implementation, we use gates for 
IPv6 option processing, IP security, packet scheduling, and 
for the packet filter's best-matehing prefix algorithm. 


To follow the various data path interactions, it is important 
to get a basic understanding of the operation of the AIU. The 
AJU is responsible for maintaining the binding between 
flows and plugin instances. It roakes use of a special data 
structure called a flow table to cache flows. Flow tables 
allow for very fast Jookup times for arriving packets .that 
belong to cached flows. 


In the AIU, all flows start out being uncached (i.e., they do 
not have an entry in the flow table). If an incoming packet 
belongs to an · uncached flow, its lookup in the flow table 
data structure will fail (i.e., there is a cache miss). In this 
case, the packet needs to be looked up in a different data 
structure that we call a filter table. Filter tables store the 
bindings between filters and plugins for each gate. The filter 
table lookup algorithm finds the most specific roatehing 
filter (described later) that has been installed in the table, 
and retums the corresponding plugin instance. Usually, filter 
table lookups are much slower than flow table lookups. An 
entry for a flow in the flow table serves as a fast cache for 
future lookups of packets beiongi ng to that flow. Each flow 
table entry stores pointers to the appropriate plugins for all 
gates that ean be encountered by paekets belonging to the 
corresponding flow. The processing of the first paeket of a 
new flow with n gates involves n filter table lookups to 
create a single entry in the flow table for the new flow. 


If a cached flow remains idle (i.e., no new packets are 
received) for an extended period, its cached entry in the flow 
table data structure may be removed (or replaced by a 
different flow). In this ease, if the flow beeomes active 
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again, the first paekel that is received would again result in a 
cache miss, which would again cause a new cache entry to 
be created in the flow table so that subsequent packets can 
benefit fromfaster lookup times. 


Seetion 5.1 deserihes a very fast filter table lookup 
implementation based on directed aeyclic graphs (DAGs). 
Section 5.2 deserihes our tlow table implementation, which 
is based on hashing. 


As an example, eonsider the steps involved in processing an 
IPv6 paekel (see numbers 1-6 in Figure 3). Uncached flow 
processing involves the following sequence of events and 
actions: 


0. Packet arrival: When a paekel arrives, it gets passed to 
the IP eore by the network hardware. As it roakes its 
way through the core, it may encounter multiple gates. 


1. Encountering a gate: Assume that the packet has 
reached the gate where IP security processing will be 
handled. The task of this gate is to find the plugin 
instanee which is responsible for applying security pro
eessing (authentication andfor encryption) to the paeket. 


2. Discovering the right instance: The ga te roakes a call 
to the AJU. The parameters of the e all are a pointer to the 
packet and an identification of the gate issuing the call. 
In our case, we wouldidentify the IP security gate as the 
caller. 


3. Packet dassiflcation: The AIU first does a lookup in the 
flow table, and finds that there is no cached entry avail
able for the flow. Consequently, it performs a Iookup in 
the filter table corresponding to the IP security gate. The 
resulting plugin instance pointer is retumed to the call
ing gate ("SEC2" in Figure 3}. Note that since this 
packet classification step performed by the AIU is the 
most expensive step in the whole cycle, an efficient 
packet classifieation scheme and implementation is 
important. 


4. Caching of the instance pointer: Before the AJU 
returns the instance pointer to the gate, it stores the 
pointer in the flow table. Note that entries in the flow 
table are identified by the same six tuple used to specify 
filters, but without roasks or wildcards (all fields have 
fully specified values).'In other words, a flow table 
entry unambiguously identifies a particular flow. In our 
example, the pointer to the SEC2 plugin is stored in the 
row of the flow table whieh eorresponds to our packet's 
flow. 


5. Returning the instance pointer: The instanee pointer 
found is returned to the gate. 


6. Calling the instance: The gate ealls the plugin 
instance, passing the packet as an argument. 


7. Repeating the cycle: When the call returns, the IP stack 
eontinues proeessing the packet, until it encounters 
another gate, in which ease the same eycle repeats. 


This cycle is executed only for the first paeket arriving on an 







uncached flow. Subsequent packets follow a faster path 
because of the cached entry in the flow table. Note that in 
our system, we hav~ created optimized ilpplementations of 
both the flow and filter tables, allowing for high 
performance on both the cached and uncached paths. These 
implementations are described in Section 5. 


Cached flow processing involves the following sequence: 


Processing at the tirst gate: When a packet from a 
cached fl9w encounters the first gate, the AIU is called to 
request the plugin instance. This time, the pofnter to the 
instance requested is already in the flow table. The flow 
table is looked up efficiently, and the plugin instance 
pointer corresponding to the calling gate is returned. No 
filter table Iookups are required. 


• Associating the packet with a flow index: Together 
with the instance requested, the AJU returns a pointer to 
the row in the :flow table where the information associ
ated with the flow is stored. This pointer is called the 


tlow index (FIX), and is stored in the packet's mbuf1. The 
instance is then called to process the packet, following 
which the IP stack passes the packet on to the next gate. 


Proce8sing at subsequent gates: Once the packet has 
made its way past the first gate, the AJU does not have to 
be called upon to classify the packets at the remaining 
gates. Macras implementing a gate .can retrieve the 
instance pointers cached in the flow table by accessing 
the FIX stored in the packet. This allows us to pass pack
ets to the appropriate iustanees ina.very efficient manner 
using an indirect function call iristead of a "hardwired" 
function call. We show in section 7 that this does not 
imply significant performance penalties. 


Our architecture implements a highly modular system with 
minimal performance overhead. Our architecture is sealabi e 
to a very Jarge number of gates since the number of gates 
matters only for the first paeket arriving on a (uncached) 
tlow. But even for the first paeket, fast retrieval of the 
instance is possible with the DAG based packet classification 
algorithm that is used to irnplement the filter tables in our 
system (see Section 5). 


4. PLUGINS AND THE PLUGIN CONTROL 
UNIT(PCU) 
Depending on the type of network software companent that 
is implemented by a plugin, it can be very simple (e.g., a 
dozen !ines of code for an IP option plugin) or very complex 
(e.g., astate-of-the-art packet schedu!er). Bach plugin in our 
framework is identified by a 32 bit plugin code. The upper 
16 bits of the code identify the plugin type. The plugin type 
refers to the specific network software companent it 
implements; thus, there is a direet correspondence between 
a gate in our architecture and the plugin type. Whenever a 
packet enters a gate, it will be passed to a registered plugin 
of the appropriate type. There can potentially be multiple 


1 The mbuf isadata structure that is used to s tore pa~kets and paekel related 
informat.ion efficiently in BSD detived operating system kemels. 
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plugins of the same type that have been registered identified 
by the Jower 16 bits of the plugin code; in this case, flow 
filters that have been iustalled for the corresponding plugin 
type are used to pickthe right plugin to which the packet 
should be passed. 


Our implementation currently supports four types of 
plugins, corresponding . to different network functions: IP 


options, IP security, Packet Scheduling, and Longest-prefix 
Malehing (used as part of the packet classifier that is present 
in the AJU). In the future, we plan to also add support for a 
Routing plugin, which would allow routing table lookups to 
be based on the flow classification that is performed by the 
AIU. Other plugins that are envisioned indude a plugin for 
statistics gathering (useful for network monitaringi 
management), a plugin for congestion control mechanisms 
(e.g., RED), a plugin monitaring TCP congestion backoff 
bel_lavjour, :;tnd a plugin fqr frrewal) functions. Doubtless, 
additiona1 plugin types ·wm be introduced by third parties 
once we have released our code into the public domain. We 
will discuss the implementation of two example plugins in 
Section 6. 


Plugins must fulfill two important requirements: they have 
to register a callback function with the PCU when they are 
loaded into the kernel, and that callback function must reply 
to a set of messages. As mentioned earlier, these messages 
fall into two categories: standardized messages, and plugin
specific messages. The set of standardized messages 
inc! ude: 


• create_instance: Creates an instance of a plugin. This 
results in the· allocation of a data structure that will be 
used to store configuration and run-time information for 
that instance. A function to handie 'a data packet (the 
main packet processing function which is called at the 
gate) must be specified and functions which are called 
by the AJU on remaval of an entry in the flow or filter 
table can optio.nally be specified. 


• free_instance: .Removes all instance specific data struc
tures. A freed instanee can no Jonger be used by the ker
nel and all references to it are removed from the flow 
table and the filter table. 


register_instance: Registers a plugin instance with the 
AIU, and binds that instance toa filter that has to be sup
plied as a parameter. The same instance may be regis
tered multiple times with the AIU with different filter 
specifications. This message would result in a call to a 
registration function that is published by the AJU. 


deregister _instance: Removes the binding between a 
specified filter in the AJU and the plugin instance. 


The PCU itself is a very simple component (200 lines of C 
code) managing a table for each plugin type to store the 
plugin's names and callback functions. Once loaded into the 
kemel, plugins register their callback function through a 
function eal) to the .PCU. All control path communication to 
the plugins goes through the PCU. Usually, such messages 
come from user space, either from the Plugin Manager or 
from one of the daemons using a library call. The PCU is 
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responsible for dispatching these messages to the target 
plugin, and for handling exception~. We implemented a 
dedicated socket type for all plugm related user space 
communication with the kernel, which is similar to the 
routing soekel that is used by routed to communicate with 
the routing engine in a BSD-based kernel. 


s. THE ASSOCIATION IDENTIFICATION 
UNIT (AIU) 
The Association Identification Unit (AIU) is the most 
important component in our proposed framework. It 
implements a packet classifier, fast flow detection, and 
provides the binding between plugin instances and filters. 
To do so, it manages two main data stnictures: filter tables 
anda tlow table. In Section 3.2, we described how flow and 
filter tables are used; in this section, we will describe their 
implementatlons. 


5.1 Filter Table Implementation Using DAGs 
Filter tables are used to classify packets belonging to 
uncached flows. They are usually invoked only for the first 
packet of a flow. Nonetheless, many flo:vs. ~ay be very 
short-lived Gust one or a few packets), so Jt JS Important to 
have an efficient filter table implementation. 


Several generic packet filtering algorithms have been 
proposed in the literature [2, 10, 20]. These algorithms. are 
very powerful and flexible when they are used to look mto 
arbitrary packet fields. They usually come with a 'language' 
which allows for the specification of filters in terms of 
individual bytes in the packet header, and the values they 
should be checked against. They are complex both in terms 
of thearetieal background as well as in terms of code size 
(typically several 1000 !ines of C code). To specify a simple 
filter to match a given TCP connection, half a page of filter 
specification written in the . filter's Ianguage might be 
required (see [21 for an example of a TCP filter 
specification). Besides complexity, all except DPF [10] 
typically provide performance which is worse than that of 
tailor-made packet classifiers optimized for a certain fixed 
pattem of packet header. 


Furthermore, these existing packet filtering algorithms 
either do not support or cannot efficiently match on partially 
(arbitrary number of bits) wildcarded fields, and therefore 
cannot be used for efficient detection of best roatehing 
prefixes on addresses. This was an important requirement in 
our EISR framework. 


Uniike generic packet filters that are optimized to search 
based on arbitrary bytes (specified by the user) in a packet, 
our tilter table implementation targets only the Internet 
protocol stack, and requires packets to be classified based 
upon the same five packet header fields and the interface on 
which the packet was received. Our goal was therefore to 
find a fast Iookup algorithm for roatehing the six-tuple 
<source address, destination address, protocol, source port, 
destination port,. incoming interface> in a packet against a 
possibly large set of filters (several of which may indude 
address fields that are partially wildcarded, requiring a 
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longest prefix match). 


Note that since there is one filter table for every gate in our 
system, usually multiple lookups (in different filter tables) 
are necessary for each packet that is received on an 
uncached flow. Why is it that we don't have a single filter 
table that applies for all network functions? The answer is 
that the router administrator may have very different sets of 
polici es for different networking components. For example, 
the set of filters that are specified for one function ( e.g. 
packet scheduling for QoS) will usually be quite different 
from the set of filters that are installed for security 
applications ( e.g., firewalls ). While it is theoretically 
possible to merge all filter tables into a single global filter 
table (by merging the different filter specifications and 
creating new fiJters whenever there is an overlap), such an 
implementation is practically infeasible because the space 
requirements for the global table can, even with very few 
installed tilters, increase very quickly (exponentially) to 
unacceptable levels. 


Note that the property of requiring multiple packet 
classification steps (filter table lookups) is not unique to our 
system. Every common integrated services router does at 
!east two filter lookups: one for packet scheduling, and one 
for routing. Routing in that sense is paekel classification 
with only one field (destination address) in the six-tuple for 
a filter specified, and all the other fields set to wildcards. A 
more generalized app.t:oach to routing would involve Jooking 
not just at the destination address, but also at other fields in 
the packet; this kind of extended routing functionality has 
come to be known as L4 switching. 


5.1.1 Directed Acyclic Graph ( DAG) lmplementation 
Our implementation of filter tables makes use of a directed 
acyclic graph (DAG) to find the best roatehing filter. The 
easiest way to expiain the algorithm is to use an example. 
For simplicity, our example assumes filters with only three 
header fields in place of six. It should be noted that this 
scheme can work with an arbitrary (but constant) number of 
filter fields. 


# Source Address Destination Protocol 
Address 


I 129.* 192.94.233.10 TCP 
2 128.252.153.1 128.252.153.7 UDP 
3 128.252.153.1 128.252.153.7 TCP 
4 128.252.153.* • UDP 


Tab1e 1: Sample Filters 


We consider a filter table containing four filters (see Table 
1); the frrst field in each filter corresponds to the source 
address, the second field to the destination address, and the 
third field to the protocol. The first filter roatehes all TCP 
traffic from the network 129.0.0.0 to the host 192.94.233.1 0. 
The second and the third filters match all UDPfrCP traffic 
from host 128.252.153.1 to host 128.252.153.7. And the 
fourth filter matches all UDP traffic from network 
128.252.153.0. It is easy to see that filter 2 is a proper subset 







of filter 4; we say that filter 2 is more specific than filter 4. 
Also note that filters 1 and 4 are disjoint. 


Figure 4. : DAG 


Figure 4 shows the corresponding DAG. To match a triple 
<128.252.153.1, 128.252.154.7, UDP> corresponding to an 
incorning packet, the triple's first field, the source address of 
the paekel (128.252.153.1) is subjected to a longest prefix 
match against the three prefixes present at level 1 of the DAG 
(i.e., 129.*, 128.252.153.1, and 128.252.153.*). The most 
speciftc match is clearly (128.252.153.1)and therefore the 
edge to node 'e' of the DAG is followed. Next, the second 
field, the packet's destination address, undergoes a sirnilar 
longest prefix match against prefixes present at level 2 of the 
DAG on edges Jeading out of node 'e'. Since there is only 
one such prefix (128.252.154.7), and it roatehes our input 
value, the search continues to node 'f'. On the next level, the 
match function is a simple equality check on the protocol 
field from the packet. Since there is a roatehing outgoing 
edge for 'UDP', the filter lookup procedure terrninates, 
retuming filter 2 as the best roatehing filter. 


Note that the roatehing function used at each level of the 
DAG can be different, and is based on the desired lookup 
method for the corresponding field type. For example, for IP 
address fields, amatch based on the longest prefix match is 
appropriate. For port numbers, roatehing can be done on 
ranges, with the possibility of having the single wildcard 
'*~- For the protocol and incorning interlace fields, an 
appropriate roatehing function wouJd· be a simple exact 
match (equality) with the possibility of a wildcard match 
('*'). The roatehing function itself can be independently 
configured for each level of the DAG, and is implemented as 
a plugin in our framework. For IP address matching, we 
implemented two .such plugins: one is based on the slower 
but freely available PATRICJA algorithm, and the second is 
based on the patented binary search on prefix Jength (30] 
algorithm. For the other levels, we use a default plugin 
provided as part of our kernel, which perlorms the simple 
equality eheeks mentioned above. 


Note that the leaf nodes of a DAG correspond to the install ed 
filters, and therefore contain all information associated with 
filters. These filter records contain, in addition to a pointer 
to the correct plugin instance, an opaque pointer that can be 
filled in by the plugin to point to some private data. This can 
be used by plugins to s tore plugin specific (hard) state that is 
associated with iustalled filters. 


5.1.2 Optimizations 
Serveral optirnizations can be applied to the DAG scheme. 
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So far, we showed only one DAG, which implements a single 
filter table. As mentioned earlier, several filter table lookups 
may be necessary for. e~ch packet, one at each ga te that is 
encountered by the packet along its data path. Often, it may 
be the case that the same or sirnilar filters are installed in 
two or more filter tables. In such cases, it is possible to 
exploit the information that has been gleaned from a lookup 
in one filter table to speed up the lookup for the same packet 
in the next and subsequent filter tables. This can be 
implemented by having inter-DAG pointers that lead from 
leaf nodes of one DAG to intermediate or leaf nodes in the 
next DAG. Another optimization to the DAG scheme is to 
collapse multiple nodes into a single node; this can be done 
when multiple wildcarded edges succeed each other without 
any branching at intermediate nodes. Due to space 
lirnitations, descriptio ns of these and other optirnizations are 
not included here. We have also omitted a discussion of 
filter ambiguities and their resolution. The interested reader 
is referred to [7) for more details. 


Our DAG-based lookup data structure is an example of a 
more general data structure which we call set-pruning tries. 
Cecilia Tries [29] are another example of set-pruning tries. 


The DAG-based algorithm is simple and easy to implement 
(our implementation requires approximately 800 !ines of e 
code), and it is much faster than the 'typical' filter 
algorithms used in existing implementations [17, 22). While 
most of these existing techniques require O(n) time, n being 
the number of filters, our solution when used with a state-of
the-art best matching prefix algorithm (e.g., controlled 
prefix expansion [25]), is more or !ess independent of the 
number of filters. If we were to characterize the 
perlormance of our DAG approach, it would be O(j), ~heref 
is the number of fields in a filter specification. Since any 
packet classifier has to look at least once at each field in the 
paeleet (except when the set of filters is trivial, e.g. all 
wildcards), we argue that our scheme is theoretically 
optimal in speed. From a practical standpoint, our cWTent 
implementation does not exploit hardware properties such 
as the machine's cache subsystem architecture or main 
memory quirks to improve perlorrnance. Also, if there are 
many ambiguous filters (see [7)), the memory requirements 
of our algorithm can be excessive. More advanced 
techniques such as grid-of-tries [26] can provide better 
memory utilization without sacrificing performance, but 
work only in the special case of two-dimensional filters. It is 
important to note that because of the modular character of 
our implementation, we can easily replace our DAG-based 
classifier with a new classifier plugin when better 
approaches become available. 


In this section, we have attempted to provide an overview of 
the DAG based packet classification algorithm. A description 
of the implementation details are beyond the scope of this 
paper. Section 7 provides some perlormance results from 
our cWTent implementation of the DAG-based packet 
classifier. 


.. 







5.2 Flow Table lmplementation Using Dashing 
The flow table is used to cache flow information for 
individual end-to-end flows. In other words, each entry in 
the flow table corresponds to a flow with a fully specified 
filter (one that contains no wildcards). Since there is no 
wildcarding, hashing can be used to implement flow table 
lookups efficiently. 


Out implementation of the flow table uses the five tuple of 
header fields <source address, destination address, 
protocol, source port, destination port> from the packet to 
calculate the hash index. The code that is used for this 
calculation has been kept very simple to improve 
performance. It is executed in 17 processor cycles on a 
Pentium, and is described in Section 5. Hash collisions are 
resolved by storing all entries in the same hash bucket on a 
singly Jinked list. 


The array for the hash table is allocated at system boot time. 
Its size is dependent upon the environment in which the 
router is used (LAN vs. regional vs. backbone router); the 
default value used in our kemel is 32768. 


Each flow record in the hash table indudes space for: 


0. The six tuple of the corresponding filter 
1. A pair of pointers for each gate that is implemented in 


the core. One pointer points to the plugin instance that 
has been bound to the flow. The second points to pri
vate data for that plugin instance; it is used by the plu
gins to store per-flow "soft" state. This is used, for 
example, by the DRR plugin (Section 6.1) to store a 
pointer to a queue of packets for each actiye flow. 


2. A pointer to the filter record from which this flow was 
derived. 


3. A pointer which is used to link the record onto either a 
free list or on to the Iinked list for a hash bucket. 


4. A small number of flow records is allocated at system 
boot time and linked into a free list (default is 1024). 
More records are added as the need arises, with the 
number of allocated records increasing exponentially 
(e.g. 1024, 2048,4096, ... )to adapt to the environment 
as fast as possible. The system can be contigured to stop 
allocating new flow records after a given maximum 
number of records have been allocated. Once this point 
has beeri reached, the oldest flow records are recycled 
(i.e., the old entries in the cache are replaced with new 
ones). 


Performance results from our flow table implementation are 
presented in Section 7. 


6. EXAMPLE OF A PLUGIN 
In this section we will look at an example plugin for paekel 
scheduling, in order to give the reader a better feel for how 
plugins interact with our architecture and how they are 
implemented. 


We implemented two packet scheduling plugins: the first is 
a port of Camegie Mellon University's (CMU) Hierarchical 
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Fair Service Curve (H-FSC, (27}) algoritlun, and the second 
is our own implementation of a simple weighted Deficit 
Round Robin (DRR, [23]) plugin. These two plugins are 
complementary in the sense that DRR is particularly useful 
to implement fair queuing among best-effort flows, whereas 
H-FSC implements hierarchical scheduling similar to Class 
Based Queuing (CBQ, [11]) with several advantages over 
CBQ. We helieve that H-FSC represents the state-of-the-art in 
packet scheduling. One of its main advantages is the 
decoupling of delay and bandwidth allocation, which is very 
useful if both real-time and hierarchical link-sharing 
services are required concurrently. In the current 
implementation, packet scheduling plugin instances are 
chosen per interface. We plan to implement a Hierarchical 
Scheduling Framework (HSF) which will allow different 
instances of packet scheduling plugins to be placed at 
individual nodes in the scheduling hierarchy. For example, 
this will allow us to combine both the H-FSC and the DRR 
scheduling schemes, where DRR could be used to do fair 
queuing for all flows ending in the same H-FSC leaf node. 
Note that in its current implementation, H-FSC uses FIFO 
queueing for all flows malehing the same leaf node, which 
may result in unfair service to different flows. The H-FSC 
algorithm is weil documented in {27] and our results are 
consistent with that paper. We will not discuss our port in 
more detail in this paper. 


6.1 The Weighted DRR Plugin 
The Deficit Round Robin (DRR, [23]) algorithm is a very 
simple yet powerful packet scheduling scheme which 
prov i des fair link bandwidth distribution arno ng· different 
flows. The original implementation comes from the WFQ 
moduJe found in the ALTQ [5] software distribution. The 
AL TQ WFQ modules implement fair queueing for a Jimited 
number of flows, which it distributes over a fixed number of 
queues. ALTQ came with a basic packet classifier which 
mapped flows to these queues by hashing on fields in the 
packet. he!lder. Since our architecture already offers 
mechanisms to store per-flow information in the flow table 
records, it was straightforward ·to add a queue per flow 
which guarantees perfectly fair queuing for all flows. In 
order · to allow bandwidth reservations, we have 
implemented a weighted form of DRR which assigns weights 
to queues. These weights are fixed for all best effort flows 
and dynamically recalculated for reserved flows if a new 
reserved flow is added to the system. Since packet 
classi:fication isalready donevery efficiently by the AIU, the 
actual scheduler plugin is very simple (!ess than 600 !ines of 
C code). It tumed out to be extremely useful for 
demonstrations of the link-sharing capabilities of our 
architecture. 


Shown below are the commands necessary to load and 
configure the DRR plugin; this will give the reader a feel for 
the simplicity and elegance with which plugins. can be put 
into operation. Note that these commands can be executed at 
any time, even when network traffic is transiting through the 
system. prngr is our Plugin Manager program, and modtoad 
is the NetBSD command that is used to load kernel modules. 







5.2 Flow Table Implementation Using Hashing 
The flow table is used to cache flow information for 
individual end-to-end flows. In other words, each entry in 
the tlow table corresponds to a flow with a fully specified 
filter (one that contains no wildcards). Since there is no 
wildcarding, hashing can be used to implement flow table 
Jookups efficiently. 


Out implementation of the flow table uses the five tuple of 
header fields <source address, destination address, 
protocol, source port, destination port> from the packet to 
calculate the hash index. The code that is used for this 
calculation has been kept very simple to improve 
performance. It is executed in I7 processor cycles on a 
Pentium, and is described In Section 5. Hash collisions are 
resolved by storing all entries in the same hash bucket on a 
singly linked list. 


The array for the hash table is allocated at system boot time. 
Its size is dependent upon the environment in which the 
router is used (LAN vs. regional vs. backbone router); the 
default value used in our kernel is 32768. 


Each flow record in the hash table i neiudes space for: 


0. The six tuple of the corresponding filter 
I. A pair of pointers for each gate that is implemented in 


the core. One pointer points to the plugin instance that 
has been bound to the flow, The secopd points to pri
vate data for that plugin instance; it is used by the plu
gins to store per-flow "soft" state. This is used, for 
example, by the DRR plugin (Sectiop 6.1) to store a 
pointer toa queue of packets for each,active flow. 


2. A pointer to the filter record from which this flow was 
derived, 


3. A pointer which is used to link the record onto either a 
free list or onto the linked list för a hash bocket. 


4. A small number of flow records is allocated at system 
boot time and linked into a free list (default is 1024). 
More records are added as the need· arises, with the 
number of allocated records increasing exponentially 
(e.g. 1024, 2048, 4096; ... ) to adapt to the environment 
as fast as possible. The system can be contigured to stop 
allocating new flow records after a given maximum 
number of records have been allocated. Once this point 
has been reached, the oldest flow records are recycled 
(i.e., the old entries in the cache are replaced with new 
ones). 


Performance results trom our flow table implementation are 
presented in Section 7. 


6. EXAMPLE OF A PLUGIN 
In this section we willlook at. an example plugin for packet 
scheduling, in order to give the reader a better feel for how 
plugins interact with our architecture and how they are 
implemented. 


We implemented two packet scheduling plugins: the first is 
a port of Camegie Mellon University's (CMU) Hierarchical 
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Fair Service Curve (H-FSC, [27]) algorithm, and the second 
is our own implementatiori of a simple weighted Deficit 
Round Robin (DRR, [23]) plugin. These two plugins are 
cömplementary in the sense that DRR i.s particularly useful 
to implement fair queuing among best-effort t1ows, whereas 
H-FSC implements hierarchical scheduling similar to Class 
Based Queuing (CBQ, [Il]) with several advantages over 
CBQ. We believe that H-FSC represents the state-of-the-art in 
packet scheduling. One of its main advantages is the 
decoupling of del ay and bandwidth allocation, which is very 
useful if both real-time and hierarchical link-sharing 
services are required concurrently. In the current 
implementation, packet scheduling plugin instances are 
chosen per interface. We plan to implement a Hierarchical 
Scheduling Framework (HSF) which will allow different 
iustanees of paekel scheduling plugins to be placed at 
individual nodes in the scheduling hierarchy. For example, 
this will allow us to combine both the H-FSC and the DRR 
scheduling schemes, where DRR could be used to do fair 
queuing for all flows ending in the same H-FSC leaf node. 
Note that in its current implementation, H-FSC uses AFO 
queueing for all flows malehing the same Ieaf node, which 
may result in unfair service to different flows. The H-FSC 
algorithm is weil documented in [27] and our results are 
consistent with that paper. We will not discuss our port in 
more detail in this paper. 


6.1 The Weighted DRR Plugin 
The Deficit Round Robin (DRR, [23]) algorithm is a very 
simple yet (!PWerful packet scheduling scheme which 
provides fair .link bandwidih, distribution among different 
flows. The o,riginal implementation comes from the WFQ 
module fourid in the ALTQ [.$] software distribution. The 
ALTQ WFQ modules implement fair queueing for a limited 
number of flows, which it distributes over a fixed number of 
queues. ALTQ came with a basic packet classifier which 
mapped flows to these queues by hashing on fields in the 
packet header. Since our architecture already offers 
mechanisms to store per-flow information in the flow table 
records, it was straightforward to. add a queue per flow 
which guarantees perfectly fair queuing for all flows. In 
order to allow bandwidth reservations, we have 
implemented a weighted form of DRR which assigns weights 
to queues. These weights are fixed for all best effort flows 
and dynamically recalculated for reserved flows if a new 
reserved flow is added to the system. Since packet 
classi:(ication is already donevery efficiently by the AIU, the 
actual scheduler plugin is very simple (!ess than 600 !ines of 
C code). It tumed out to be extremely useful for 
demonstrations of the link-sharing capabilities of our 
architecture. · 


Shown below are the commands necessary to load and 
configure the DRR plugin; this will give the reader a feel for 
the simplicity and elegance with which plugins can be put 
into operation. Note that these cornrnands can be executed at 
any time, even when network traffic is transiting through the 
system. pmgr is our Plugin Manager program, and modlaad 
is the NetBSD comrnand that is used to load kemel modules. 


' J 







data set. Such trace-driven simulation cannot be applied to 
our framework because appropriate data sets of real-world 
filter patterns are not available. However, the metric for the 
worst case number of memory accesses of the BMP 
algorithms is an interesting measure since it would allow us 
to give a good worst case estimate of how the classification 
algorithm performs. Using BSPL, which provides 
performance typical of most of the modem BMP schemes 
when used with large prefix databases, the number of worst 
case memory accesses for a fu11 filter Jookup calculation are 
shownin Table 2. Since the operations to calculate the hash 
values are inexpensive compared to memory accesses, a 
reasonably good estimate of the worst case filter lookup 
time can be calculated by multiplying the number of 
memory accesses with the memory aecess delay (60 ns). 
This leads to a worst case filter lookup time of 1.4 us and 
has to be multiplied by the total number of gates in use to 
get a worst case estimate of the total lookup time of the 
packet. Again, since this is a worst case number, we expect 


Aecess to function pointer for BMP function 1 
Aecess to function pointer for index hash I 


IP address lookup (2*log2(32)/2*log2(128)) 10/14 


Port number lookup 2 


Aecess to DAG edges 6 


Total 20/24 


Table 2: Memory Accesses for a Filter Lookup 


much better results in real world scenarios where the 
number of filters is typically much smaller, and we could 
benefit from varions optimizations to the DAG data 
structures (see Section 5.1.2). In any case it is important to 
note that this number is independent of the number of filters 
in use and how they are organized. 


7.3 Overall Packet Processing Time 
Overall throughput was measured using the Pentium's cycle 
counter. We added a time stamp function into the ATM 
device driver which timestamped every incoming . packet 


Kernel Avg Avg Relative Through-
Cycles Time Over- put 


{us} head packets/s 
Unmodified 6460 27.73 - 36800 
Nemso 1.2.1 


NetBSD with 6970 29.91 7.89% 34100 
ourPiugin 
A~chitecture 


Nemsowith 8160 35.0 - 28600 
ALTQand 
DRR 
NetBSDwith 8110 34.8 (0.61%) 28729 
ourPlugin 
Architecture 
and aDRR 
plugin 


Table 3: Overall Packet Processing Time 
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just after the data was received from the network card. This 
va]ue was compared to the CPU cycle counter right before 
the packet was output to the hardware of the ATM card 
again. We sent 8 KByte UDPIIPv6 datagrams (IPV6 flow lahel 
NOT used) belonging to three different flows concurrently 
through our router. The ATM MTU was 9180, so there was no 
fragmentation. Wesent a tolal of 100 packets per flow, and 
calculated the average processing time. This was repeated 
1000 times. The system had 16 fil~ers installed. We iustalled 
three gates which called empty plugins for the first test and 
only one ga te for packet scheduling in case DRR was tumed 
on. The results are shown in Table 3 .The frrst row shows the 
processing time of the unmodified NetBSD 1.2.1 kemel. A 
packet is received, forwarded and sent back to the ATM 
hardWare within 6460 cycles or 28 f.lS. With our framework 
turned on, flow detection and the three function calls caused 
an overhead of roughly 500 cycles or 2.2 f.lS as expected. 
Note that filtering has a minor impact . on the overall 
throughput since it happens only for the first packet of each 
flow. With our DRR plugin iustalled and guaranteeing fair 
queueing amohg the three flows, we measured · similar 
performance as an ALTQ system ronning the same 
algorithm. Since the packet scheduling code is sirnilar in 
both implementations (our implementation of DRR is 
derived from AL TQ), we benefit only from faster hashihg in 
tenns of performance. Packet scheduling introduces an 
overhead of 20% compared to a best-effort kemel. While 
20% overhead may sound excessive, it corresponds to the 
numbers reported by others. Although H-FSC has very 
different scheduling characteristics from DRR, thereby 
making any direet comparison difficuJt, [27] reports 


between 6.8 and 10.3 f.lS' for packet queueing overhead, 
which would correspond to about 25% to 37% overhead. 


It is important to see that every integrated services platform 
requires some sort of packet classification. By carefully 
implementing packet classification, we achieve faster 
lookups for IPv6 than other integrated services platforms for 
IPV4 (e.g, [27) states that they require 2.6 f.lS for packet 
classification for JPV4 packets), even though IPV6 addresses 
are larger. Once the flow a packet belongs to is detected, 
picking the right instance of a plugin to which the paekel 
should be passed does not cost more than an indirect 
function eal!. Thus we showed that on integraced services 
platforms, a very flexible and modular architecture can be 
introduced with almost no additional processing cost. 


8. CONCLUSIONS AND FUTURE WORK 
We presented an extensible and modular software 
architecture for high-performance extended integrated 
services routers. This architecture allows code modules 
called plugins to be dynamically loaded into the kemel and 
contigured at run time. lnstances of plugins can be bound to 
individual flows. Our implementation of this architecture in 
the NetBSD kernel relies on fast packet classification 
technology that is based on the combination of flow caching 


1 Stoica, Zhang, and Ng' s measurements on a Pentium 200 wcre scaled to 
our 233 MHz Pentium. 
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with a novel DAG-based flow classification algorithm. We 
plan to freely distribute our source code, with the objective 
of providing the research community with a state-of-the-art 
integrated services platform to build upon. · 


Our architecture enables a very modular design at very low 
cost: we add only 8% overhead compared to a best-effort 
keme!. Our flow classification implementation provides for 
extremely fast lookups: in the best case, the IPv6 flow entry 
for a paekel can be fo und in 1.3 J.lS ( when the flow is cached 
in the flow table). The DAG-based filter lookup algorithm 
also has a worst case lookup time of only 24 memory 
accesses for 1Pv6. 


Our future plans include implementing the Hierarchlcal 
Scheduling Framework (HSF) to provide a more 
sophisticated environment for packet scheduling than what 
we've presented so far. Further, we helieve that the 
integration of routing into the paekel classifier makes a lot 
of sense. While this is conceptually very simple, it requires 
some arnount of work to do this in a standard BSD Unix 
kemel, since .the routing funelions are not very weil isolated. 
By unifying routing and packet classification, we get QoS
based routing!Level 4 switching for free. We helieve thiit 
these enhanced routing technologies have interesting 
properties and a lot of potential. The inlegration of routing 
will make fast packet classificlltion schemes even more 
important. While we helieve that our DAG algorithm is a 
valid contribution to.the state-o(-the-art, we plan to pursue 
research in packet classification algorithms, and incorporate 
enhanced implementations and algorithms (su.ch as those in 
[26}) into our framework. 
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 1                   P R O C E E D I N G S
 2   Whereupon,
 3             VIDEOGRAPHER:  Here begins video disk
 4   number one in the video deposition of Sayfe Kiaei,
 5   Ph.D., in the matter of Samsung Electronics Company,
 6   LTD and Samsung Electronics America, Inc., and Apple
 7   Inc. versus IXI IP, LLC, in the United States Patent
 8   and Trademark Office, Before the Patent Trial and
 9   Appeal Board, for Case Number IPR2015-01443.
10             Today is Tuesday, March 15, 2016.  The
11   time on the video monitor is 9:13:09 a.m.  We are
12   now on the record.  My name is Dave Cooper.  I'm the
13   certified legal video specialist with DTI Court
14   Reporting Services, 21 Church Street, Suite 150,
15   Rockville, Maryland, 20850.
16             This video deposition is taking place at
17   Fish & Richardson, P.C. in the Dupont Conference
18   Room, located at 1425 K Street, Northwest,
19   Washington, D.C., 20005.  Would counsel and all
20   present please introduce themselves and who they
21   represent.
22             MR. MUKERJI:  Good morning.  Indranil
23   Mukerji, Kevin Greene and Won Yoon, of Fish &
24   Richardson, representing Samsung, Apple and the
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 1   witness here today.
 2             MR. HAIGHT:  George Haight, of Pepper
 3   Hamilton, on behalf of IXI IP.  With me from Pepper
 4   Hamilton is Griffin Mesmer, and from IXI, Steve
 5   Pedersen.
 6             VIDEOGRAPHER:  The court reporter, Robert
 7   Jakupciak, of DTI Court Reporting Services, will now
 8   swear in the witness.
 9   Whereupon,
10                    SAYFE KIAEI, PH.D,
11   called as a witness, and having been first duly

12   sworn, was examined and testified as follows:
13        EXAMINATION BY COUNSEL FOR THE PATENT OWNER
14   BY MR. HAIGHT:
15        Q    Good morning, Dr. Kiaei.
16        A    Good morning, counsel.
17        Q    My name is George Haight.  I'm here on
18   behalf of IXI.  Today I'll be taking your
19   deposition.  Have you had your deposition taken
20   before?
21        A    Yes, I have, counsel.
22        Q    How many times?
23        A    I have done it three times before.
24        Q    And when was the last time you were
0008
 1   deposed?
 2        A    It was roughly five, six months ago, the
 3   summer, last summer.
 4        Q    So I'm sure you are familiar with the
 5   proceedings, but I would like to go over just a few
 6   ground rules as to how today and the next few days
 7   will go.  Is that okay?
 8        A    Yes, please.  Thank you.
 9        Q    So today I'll be asking you questions.  I
10   will try my best to make sure those answers are
11   clear.  If you don't understand any part of my
12   question, please ask and I will try to rephrase or
13   explain.  If you do provide an answer, I will assume
14   that you understood the question.  Is that fair?
15        A    Thank you.  Yes, it is.
16        Q    From time to time your counsel may object.
17   Unless he specifically asks you not to answer, you
18   should answer the question.
19             We -- today's purpose is not to have a
20   marathon, so if at any time you need to take a break
21   or need to use the rest room, please let me know.
22   All I will ask is that if there is a question
23   pending, that you answer the question before we
24   break.  Is that fair?
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 1        A    Yes, it is.  Thank you.
 2        Q    Is there any reason you cannot give
 3   truthful and honest testimony here today?
 4        A    No, there is not, counsel.
 5        Q    Thank you.  You mentioned that you were
 6   deposed five or six months ago; is that correct?
 7        A    Yes.  I don't remember the exact date, but
 8   it was a few months ago here in D.C.
 9        Q    Can you briefly describe the nature of
10   that deposition?
11        A    In general, the nature of that deposition
12   was an IPR proceeding.
13        Q    Yes.  And is it fair to say you were the
14   expert witness in that proceeding?
15        A    Yes, counsel, I was.
16        Q    And can you briefly describe the subject
17   matter of that IPR, or the patents related to that
18   IPR?
19             MR. MUKERJI:  Dr. Kiaei, you can answer
20   this question.  I'll just caution you I don't know
21   what those depositions were or what you said.  Just
22   respect any confidentiality obligations.
23             THE WITNESS:  Thank you.
24             MR. MUKERJI:  If you hit a point where you
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 1   feel like you are getting into something
 2   confidential, let us know and we can talk.
 3        A    Thank you.  The general subject was on
 4   wireless communications.
 5        Q    Prior to that deposition when was the last
 6   time you were deposed?
 7        A    It was roughly six months before that I
 8   believe.  I want to say it was around the beginning
 9   of 2015.
10        Q    Was that for another IPR matter?
11        A    No, that was not.  That was for a -- I
12   don't know what the exact legal terminology was.  It
13   was an arbitration case for IP discussions,
14   licensing discussions.
15        Q    And was your role in that arbitration as
16   an expert witness?
17        A    Yes.  I was a technical expert.
18        Q    That technology related to wireless
19   communications?
20        A    Yes, it was wireless communications as
21   well, yes.
22        Q    I want to talk a little bit about your
23   preparation for this deposition today.  I don't want
24   to get into the specifics of conversations you had
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 1   with your counsel.  Obviously, that is privileged.
 2   But there are a few questions I want to ask just
 3   about how you went about preparing for this
 4   deposition.
 5             Did you meet with counsel in preparation
 6   for today's deposition?
 7        A    For today's deposition?
 8        Q    Yes.
 9        A    Yes.  I did meet with counsel for
10   preparing for today's deposition.
11        Q    When did that meeting occur?
12        A    I have been meeting them for the past two,
13   three days.
14        Q    How long would you say that -- well, let
15   me ask a different question.  Who was present at
16   those meetings, if you can recall?
17        A    Primarily the counsels by Fish &
18   Richardson who are present here.
19        Q    And over those two or three days how much
20   time would you say you spent in meetings preparing
21   for this deposition?
22             MR. MUKERJI:  So, can I just -- for
23   clarification sake, since you have four depositions,
24   you keep asking about this deposition.  The prep
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 1   time I will just tell you was for prepping for all
 2   the depositions.
 3             MR. HAIGHT:  Sure.
 4             MR. MUKERJI:  Just to clarify the
 5   question.  So you can answer about this deposition
 6   or you can answer in total, but just make it clear
 7   what your answer is.
 8             THE WITNESS:  I appreciate it.  Thank you.
 9   I would say the last few days rather than just the
10   two or three days.  For the last few days, boy, I
11   would say not only just for this deposition, but for
12   all the four depositions that I have.  What do you
13   want?  Hours?
14   BY MR. HAIGHT:
15        Q    If you can.
16        A    I can say roughly working hours, the last
17   three, four days it's been four and eight, six to
18   eight hours roughly for the last few days.
19        Q    And specifically relating to this
20   deposition, the deposition related to IPR2015-01443,
21   did you review any documents during your
22   preparations?
23        A    Yes, I did review documents in preparation
24   for --
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 1        Q    Do you recall -- sorry.  I didn't mean to
 2   interrupt.
 3        A    Absolutely.  No problem.
 4        Q    Do you recall what those documents were?
 5             MR. MUKERJI:  Yes or no question.
 6        A    Do I recall what those documents were?
 7   Yes, I do.  Roughly, yes, I do.  Yes.
 8        Q    What were those documents?
 9             MR. MUKERJI:  So I'm going to jump in
10   there.  I think you are starting to get close to
11   work product now.  You can put documents in front of
12   him and certainly ask him if he has reviewed this
13   recently and he will answer that.  But sort of
14   asking him to describe the sum total of documents
15   that were used in his privileged preparations I
16   think is getting a bit close.  I'm going to instruct
17   him not to answer.
18             MR. HAIGHT:  Let's mark this as -- I
19   think, counsel, because we have four different
20   proceedings over the next couple days, what I would
21   like to do with the exhibits is I'm going to mark
22   them with the first four letters -- I guess the last
23   four letters of the IPR, so the first exhibit will
24   be 1443-1.
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 1              (1443 Exhibit Number 1
 2              was marked for identification.)
 3             MR. MUKERJI:  Yes.  I understand.  Thank
 4   you.  Counsel, we may be missing some pages of the
 5   exhibit.  I have got the cover and certificate of
 6   service.  Maybe it's just a photocopying error.
 7             MR. HAIGHT:  Yep.  Here.  You can have
 8   that.  I apologize.
 9   BY MR. HAIGHT:
10        Q    Dr. Kiaei, can you just confirm that --
11   no.  You have a bad one, too.
12             MR. MUKERJI:  I will give the witness the
13   good one, and if you don't mind, I'll just look over
14   his shoulder.
15             MR. HAIGHT:  That's fine.
16             THE WITNESS:  Do you want me to put the
17   Exhibit Number on this one?
18             MR. HAIGHT:  Yes.  If you wouldn't mind.
19             MR. MUKERJI:  Let the record reflect that
20   Dr. Kiaei is removing the exhibit sticker from an
21   incorrectly photocopied exhibit and putting it on
22   the correct one.
23             THE WITNESS:  That doesn't have a second
24   page.
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 1             MR. HAIGHT:  That's fine.
 2   BY MR. HAIGHT:
 3        Q    Just to confirm, there is text on the
 4   second page of that?
 5        A    Yes, there is.  There is text on the
 6   second page.
 7        Q    Do you recognize what's been marked as
 8   Exhibit 1443-1?
 9        A    I don't recall it.
10        Q    Okay.  For the record, that is the Notice
11   of Deposition for Case Number IPR2015-1443.  I'll
12   just ask, doctor, is it your understanding that you
13   are here today specifically to discuss the subject
14   matter of IPR2015-1443?
15        A    Yes.  I am here to discuss the deposition
16   on that particular subject matter you just
17   mentioned.
18        Q    Thank you.  You can set that aside.
19        A    Thank you.
20             MR. HAIGHT:  I'm going to hand you what we
21   will mark as Exhibit 1443-2.
22              (1443 Exhibit Number 2
23              was marked for identification.)
24             THE WITNESS:  Thank you.
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 1   BY MR. HAIGHT:
 2        Q    Feel free to look through the entire
 3   exhibit, but I will ask you if you recognize that
 4   document when you've had a chance to review it?
 5        A    Yes, I do recognize this document.
 6        Q    What is Exhibit 1443-2?
 7        A    It is a copy of my vitae, resume'.
 8        Q    And this resume' was submitted with your
 9   declaration in this IPR; is that correct?
10        A    Yes, it was.
11        Q    As far as you are aware, is this CV or
12   resume' still up-to-date?
13        A    It is not up-to-date.  It is at least I
14   would say almost a year old.  There has been a
15   number of changes, additions to that.  But as of the
16   date I sent to them it was up-to-date.
17        Q    And sitting here today, do you know what
18   specifically you would update on this resume'?
19        A    I will try.  I will do my best.  My
20   positions have not changed at the university, with
21   the exception that I am currently in the process of
22   being promoted to the Vice President of Research,
23   Associate Vice President for Research in the
24   university.  The list of expert witness cases is
0017
 1   maybe complete.  It may have been missing a couple
 2   of them.  The one case I mentioned I had the
 3   deposition last summer is not here.  And also -- no.
 4   That's the one that's not here.
 5             Consultancies is accurate to the best of
 6   my knowledge.  Awards have not changed.
 7   Professional recognitions are the same.  IEEE
 8   editorials, there has been some additions to that,
 9   as well as invited talks.
10             My patents should be accurate.  There may
11   have been a -- I noticed last night, I was doing
12   something else and I noticed that one of my GPS
13   patents is not here.  So I have a patent on GPS
14   which I don't see it here.
15             Standards contributions are correct.
16   Except I see an error right now in item number 3 of
17   my standards contributions.  It should be Universal
18   ADSL Working Group instead of ADAL.  I'm glad we are
19   doing this.  I'm finding typos in my resume'.
20             My journal publications may not be
21   accurate.  I may have had additional ones in there.
22   And to be frank with you, I don't remember either --
23   I go and look at the IEEE database to see --
24        Q    That's fine.  I don't mean to interrupt.
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 1   I'm not trying to test your memory.  I'm trying to
 2   get a sense of whether this is --
 3        A    Sure.
 4        Q    Going back, you said you are about to
 5   receive a promotion to Assistant VP of Research; is
 6   that correct?
 7        A    Associate Vice President.
 8        Q    Associate Vice President?
 9        A    Right.
10        Q    When will that promotion take effect?
11        A    Sometime in the next month or two if
12   everything is agreed upon.
13        Q    Will you continue to be professor and
14   director of the NSF Wireless Research Center upon
15   your promotion, or will your responsibilities change
16   in that regard?
17        A    That's some of the things we are
18   discussing.  I will still be a professor.  Whether I
19   will continue as a director of the center or not
20   depends on how much commitment I have in the
21   Associate Vice President.  It's hard to say.  I will
22   have some role in there.  I'm not sure how I'm going
23   to handle that now.  That's one of the things I'm
24   discussing.
0019
 1        Q    Sure.  If you could just briefly describe
 2   your responsibilities as Director of the NSF
 3   Wireless Communications Center?
 4        A    I am a -- number one, I'm a researcher in
 5   that center, so I have a number of research projects
 6   that I manage and work with my students that we
 7   present and get funding from the center.
 8             As a director of the center, I'm
 9   responsible for interacting with industry,
10   developing projects with industry, and as well as
11   working with the National Science Foundations on
12   developing research projects and overall managing of
13   the center.  I do have a number of staff that help
14   with the details.  My focus is primarily on the
15   research, academic side, and overall direction and
16   strategy for the center.
17        Q    And in addition to that, you are a
18   professor.  What -- are there other roles and
19   responsibilities as a professor besides teaching
20   classes that you have currently?
21        A    Yes.  Teaching classes is almost like an
22   extra curriculum activity for us, which is meaning
23   that a majority of our time goes into research,
24   advising the students, writing research proposals,
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 1   other responsibilities as such.
 2        Q    Are you teaching any classes this
 3   semester?
 4        A    Yes, I am.
 5        Q    Which class or what classes are you
 6   teaching?
 7        A    I teach one class this semester, which is
 8   a senior/graduate level class on analog circuits.
 9        Q    And to the extent that you know, what
10   roles and responsibilities will you have as
11   Associate Vice President of Research?
12        A    That is not exactly clear, but primarily
13   overall leading the research effort in my area in
14   the university working with faculty and other
15   researchers in my own research focus areas.
16        Q    What are your primary research focus
17   areas?
18        A    Communications systems, networking
19   systems, and related areas to those, including both
20   the networking as well as the software and hardware
21   aspects of the communication systems.  Also, I have
22   recently been working on energy systems and looking
23   at energy issues and related areas, research in the
24   area.
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 1        Q    In the section of your CV that's titled
 2   Consultant, I believe that's on page 4?
 3        A    Yes, I'm there.
 4        Q    You have five different I guess
 5   engagements.  Were any of those consultancies
 6   litigation-related?
 7        A    None of them were litigation-related.
 8   These were all technical consultancies.
 9             MR. HAIGHT:  Would you mark that Exhibit
10   1443-3?
11              (1443 Exhibit Number 3
12              was marked for identification.)
13             THE WITNESS:  Thank you.
14   BY MR. HAIGHT:
15        Q    Do you recognize what's been handed to you
16   as Exhibit 1443-3?
17        A    Yes, I do, counsel.  This is my
18   declaration on the '532 patent that we are
19   discussing today.
20        Q    Just we are clear on the technology --
21   terminology, sorry, when you say the '532 patent,
22   are you referring to U.S. Patent Number 7,295,532?
23        A    Yes, I am, counsel.
24        Q    And throughout the day if we refer to that
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 1   as the '532 patent, you'll understand what we are
 2   talking about?
 3        A    Yes, counsel.
 4        Q    Thank you.
 5        A    Thank you.
 6        Q    Sitting here today, are you aware of any
 7   mistakes or errors in this declaration?
 8        A    To the best of my knowledge, no.
 9        Q    And if I could have you flip to the last
10   page, I believe that's page 36 of Exhibit 1443-3?
11        A    Yes, counsel.
12        Q    Is that your signature about halfway down
13   the page on the right?
14        A    Yes, it is, counsel.
15        Q    If you could turn to I believe it's the
16   top of page 2 of your declaration, paragraph five
17   that continues over from page one to two.  The last
18   sentence of paragraph five says:  "My research is
19   funded by various industry, federal agencies,
20   including NSF, DARPA, ONR, DOE, et cetera, with an
21   average research funding of 1 million per year."  Do
22   you see that?
23        A    Yes, I do, counsel.
24        Q    Do you have a sense of how much of that
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 1   average 1 million per year comes from the various
 2   industries that you mentioned?
 3        A    I can't recall at this point.  And if it
 4   is coming from industry, it is coming through the
 5   center, not directly as a one-to-one project with
 6   industry.  It's coming to the NSF Center Connection
 7   One, and in there it's not a one-to-one specific
 8   research project that we do work on.  There is some
 9   differentiations in there.
10        Q    I think you mentioned the NSF Center
11   Connection One?
12        A    Yes, I did.
13        Q    What is that?
14        A    It is the center which I am the director
15   of.  It's the SNF industry university cooperative
16   research center.
17        Q    That's what Connection One --
18        A    Connection One is the name of it.  Right.
19        Q    Thank you.
20        A    Sure.
21        Q    To your knowledge, has any of your
22   research that's been funded through the NSF Center
23   Connection come from Apple?
24        A    No.
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 1        Q    Has any come from Samsung?
 2        A    Not for my project.  Samsung had a project
 3   with another faculty.
 4        Q    But you were not involved in that?
 5        A    I was not involved in that.
 6        Q    What about Blackberry, same question?
 7        A    No.  No Blackberry.
 8        Q    Would you say the majority of the funding
 9   that comes in to the NSF comes from industry or
10   comes from the federal agencies?
11        A    For the Connection One Center?
12        Q    Yes.
13        A    Connection One Center funding is by
14   membership, meaning that industry pays an annual fee
15   and becomes a member of the center, and as a result
16   of that, is able to work with various faculty and
17   students in the center.  It's not a -- that's what I
18   said.  It's not a direct one-to-one project.  It's
19   not a statement of the work, do this job for me.
20   They are joining a federation I should say or a
21   center.  They cannot have exclusive one-to-one
22   project with X and Y.
23        Q    Do you have any research engagements
24   outside of that center that would correspond to a
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 1   one-to-one in your role as a professor?
 2        A    Yes.  This year -- with industry you mean?
 3        Q    Yes.
 4        A    With industry this year, no.  I don't
 5   recall at least to the best of my knowledge.  There
 6   may have been some remnants from the past still
 7   going on, but at this point, no, nothing this year.
 8        Q    In the past three years have you had any
 9   research outside of the center funded by Apple,
10   Samsung or Blackberry?
11        A    I personally have not had any research
12   funded by Apple or Samsung or Blackberry directly
13   with me.
14        Q    In the last three years or ever?
15        A    If I'm not mistaken, ever.  I don't
16   remember -- Apple I know for sure never ever.
17   Blackberry I know for sure ever.  And Samsung joined
18   the center, was working with another faculty.  That
19   also terminated I believe two or three years ago,
20   their membership in the center.
21        Q    The membership ended two or three years
22   ago?
23        A    Yes, they did.
24        Q    How many members does the center currently
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 1   have?
 2        A    Currently I don't know.  I can say --
 3   because it changes based on when their contract
 4   ends.  On average I would say anywhere from, it
 5   ranges from eight to ten to 15.
 6        Q    Are either Apple or Blackberry currently
 7   members?
 8        A    They are not.
 9        Q    Have they ever been?
10        A    They have never been a member.  To the
11   best of my knowledge they have never been a member.
12             I need to clarify one thing here.  That's
13   why I said to the best of my knowledge, is because
14   the center is not just one university.  We have, we
15   had four other universities.  But overall I don't
16   remember the other universities have any of the
17   Samsung, Apple or Blackberry in their membership
18   either.  I know Samsung was a member two, three
19   years ago with another faculty.
20        Q    You mentioned four other universities.
21   What were those four?
22        A    A couple of them completed their funding
23   in the center.  The center at its maturity had
24   Arizona State University, University of Arizona at
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 1   Tuscan, Ohio State University, Rensselaer
 2   Polytechnic Institute or RPI, and University of
 3   Hawaii.  That was for our summer meetings.
 4        Q    I can imagine.
 5        A    They have a very strong communications
 6   system.
 7        Q    Looking at paragraph six of your
 8   declaration, you mentioned you designed a baseband
 9   communication system for Motorola called Talkabout
10   Radio; is that correct?
11        A    Yes, I did.
12        Q    Would you briefly describe what Talkabout
13   Radio is?
14        A    The Talkabout Radio of Motorola is a
15   sports radio, a short wave -- it's sports radios
16   that, two-way radios that you see also being sold in
17   the country.  It's a two-way radio mostly used for
18   sports and talking one-to-one like a walkie-talkie
19   type of a radio system.
20        Q    And are those radio frequency or RF based?
21        A    Yes.  They are RF based radio frequencies,
22   yes, I believe.
23        Q    You also mentioned that you have been a
24   consultant on various projects with Intel; is that
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 1   correct?
 2        A    Yes.  I was.
 3        Q    When were -- when was that?
 4        A    It was in early 2000 time period, around
 5   2000 -- I don't remember the exact date, 2002 or
 6   three.  It may have been around that time frame.
 7   Maybe one year ahead of or before.  Approximately
 8   when I joined Arizona State I engaged with them.
 9        Q    And your engagements with Texas
10   Instruments and Sony Wireless and Tektronics, were
11   those roughly the same time period or did those
12   span --
13        A    Different time periods.  They span from
14   1987 to 2004, five.
15        Q    Moving down to paragraph 13 of your
16   declaration, which is on page 3 and into page 4, you
17   see a list of documents that you reviewed in
18   preparation for your declaration?
19        A    Yes.  These are the documents that I
20   reviewed, including the claims of the patent, in
21   view of the specification and the file history.
22        Q    Do you recall reviewing any other
23   documents that are not listed here in, as you were
24   preparing your declaration?
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 1        A    I may have been looking at some references
 2   to familiarize myself with some of the terminology.
 3        Q    What types of references would those be?
 4        A    I don't remember exactly.  It could have
 5   been IEEE papers and so forth or books, some of my
 6   textbooks in my office refreshed my memory.
 7        Q    And are you aware that there is also a
 8   currently pending litigation in U.S. District Court
 9   related to this patent, the '532?
10             MR. MUKERJI:  Yes or no question.
11        A    Yes.
12        Q    Did you review or look at any documents
13   from that litigation in preparation of your
14   declaration?
15        A    No.
16        Q    Is there any specific reason -- you
17   mentioned you may have consulted some other IEEE
18   papers or other references to familiarize yourself
19   with the terminology.  Is there any particular
20   reason you would not have listed them in your
21   declaration here?
22        A    No.
23        Q    Is it fair to say that because they are
24   not listed here, you didn't rely on those
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 1   references?
 2        A    Yes.  On this declaration I only relied on
 3   these references, but my knowledge in the field, my
 4   expertise and if I have to brush up on some areas, I
 5   looked at them.  But everything I have here in my
 6   declaration is based on these references.
 7        Q    In paragraph 15 you talk about the level
 8   of ordinary skill in the art.  Do you see that?
 9        A    Yes.  I see paragraph 15.
10        Q    And you said that a person of ordinary
11   skill at the time of the critical date would have
12   had a master's of science in an academic area
13   emphasizing electrical engineering, computer
14   engineering or computer science or a similar
15   technical master's degree or higher degree with
16   concentration in communication and networking
17   systems, or alternatively, a bachelor degree or
18   higher degree in an academic area emphasizing
19   electrical engineering, computer engineering or
20   computer science and having two or more years of
21   experience in communication and networking systems.
22   Did I read that correctly?
23        A    Yes, you did.  That is correct.  Thank
24   you.
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 1        Q    Was that a definition that you arrived at
 2   on your own?
 3        A    It was my recommendation based on my
 4   knowledge.  It may have been edited a little bit
 5   jointly, but overall yes, it is my recommendation on
 6   what a person of ordinary skill in the art as of the
 7   critical date would be.
 8        Q    When you say edited jointly, to whom are
 9   you referring to?
10        A    When I wrote the document, my declaration,
11   the first draft, there was discussions with my
12   counsel and throughout that process.  But the
13   overall definition and the requirements of a person
14   of ordinary skill in the art as of the critical
15   date, I agree with that, what's in here.
16             MR. HAIGHT:  Can we mark that as 1443-4?
17              (1443 Exhibit Number 4
18              was marked for identification.)
19   BY MR. HAIGHT:
20        Q    Dr. Kiaei, you have been handed what's
21   been marked as Exhibit 1443-4.  Feel free to review
22   that exhibit in its entirety, but I will ask you
23   when you are ready if you recognize that document?
24        A    Yes, I do recognize that document.
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 1        Q    What is Exhibit 1443-4?
 2        A    It is U.S. Patent 7,295,532.
 3        Q    And it's your understanding this is,
 4   certain claims of this patent are the ones being
 5   challenged in this IPR proceeding?
 6        A    That is my understanding.
 7        Q    When was the last time you reviewed the
 8   '532 patent?
 9        A    I looked at the '532 patent the last few
10   days.
11        Q    And when was the last time you reviewed
12   your declaration?
13        A    Yesterday and this morning I briefly
14   skimmed through it.
15        Q    In your declaration you stated that you
16   considered how to interpret the term, quote,
17   "software component ... loaded ... from one or more
18   devices connected to said one or more cellular
19   networks."  Paragraph 24 for your reference.  Do you
20   recall that?
21        A    Yes.  It is the first two lines on
22   paragraph 24.
23        Q    And you state from your review you believe
24   that term should be interpreted as encompassing
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 1   software components that are loaded from one or more
 2   devices that are either directly or indirectly
 3   coupled to one or more cellular networks; is that
 4   correct?
 5             MR. MUKERJI:  There is a phrase in the
 6   middle of that, counsel, which I'm sure you
 7   accidentally left out.  It says, "under the broadest
 8   reasonable interpretation," for the clarity of the
 9   record.  I'm sorry.  Your answer is.
10        A    Thank you, counsel.  What I have written
11   there in paragraph 24 is from my review I believe
12   the term should be interpreted under the broadest
13   reasonable interpretation standard as encompassing
14   software component that are loaded from one or more
15   devices that are either directly or indirectly
16   coupled to the one or more cellular networks, yes.
17        Q    Did you arrive at that interpretation on
18   your own?
19        A    This is my declaration, yes.  In view of
20   the prior art, in view of my understanding as a
21   skilled and expert witness in this field.
22        Q    Did you draft paragraph 24 in your
23   original drafting of your declaration?
24             MR. MUKERJI:  Counsel, we are getting into
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 1   drafts in an expert declaration, which I think are,
 2   you know, probably outside the scope.
 3             MR. HAIGHT:  I'll ask a different
 4   question.
 5             MR. MUKERJI:  And these things that I say
 6   throughout the day, I expect these to be bilateral.
 7   So when we depose your expert, we will abide by the
 8   same guidelines.
 9             MR. HAIGHT:  I understand.
10   BY MR. HAIGHT:
11        Q    So my question was, maybe more directly,
12   is that broadest reasonable interpretation of
13   encompassing software components that are loaded
14   from one or more devices that are either directly or
15   indirectly coupled to one or more cellular networks,
16   did you come up with that interpretation on your
17   own?
18        A    As I said already, it is based on my
19   knowledge of understanding the wireless field and
20   cellular field and also the prior art that I have
21   mentioned.  Yes, it is my statement in there, which
22   is my interpretation of my statement, yes.
23        Q    Your statement on the last line of that
24   paragraph that such an interpretation is also not
0035
 1   inconsistent with an understanding of a POSITA --
 2   I'm sorry.  Let me start again.
 3             "Such an interpretation is also not
 4   inconsistent with an understanding a POSITA would
 5   ascribe to the term."  Do you see that?
 6        A    Yes, I see that.  Yes.
 7        Q    Is there another interpretation that a
 8   person of ordinary skill would ascribe to that term?
 9             MR. MUKERJI:  Objection to form.
10        A    I can't speculate what a POSITA may
11   interpret.  It's a hypothetical question.
12        Q    I understand.  I'm just trying to
13   understand the scope of what it means to be not
14   inconsistent with that understanding.  Would they
15   understand it to mean encompassing software
16   components that are loaded from one or more devices
17   that are either directly or indirectly coupled to
18   one or more cellular networks?  Or would they
19   understand it to be something consistent with that?
20        A    I think you are referring to the sentence
21   above that, which is, "accordingly, in my opinion,
22   this term should be construed under the broadest
23   reasonable interpretation standard as encompassing
24   software components that are loaded from one or more
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 1   devices that are either directly or indirectly
 2   coupled to said one or more cellular network."
 3             So what I was saying in there was that
 4   this interpretation is also not consistent with an
 5   understanding of a POSITA would ascribe to this term
 6   above.
 7             MR. MUKERJI:  Did you say not consistent
 8   or not inconsistent?
 9             THE WITNESS:  Also not inconsistent.
10   Sorry if I misinterpret.  It should be is also not
11   inconsistent with an understanding a POSITA would
12   ascribe to the term.
13   BY MR. HAIGHT:
14        Q    And based on your declaration, is it fair
15   to say that you didn't think there were any other
16   terms in the challenged claims of the '532 that
17   needed interpretation?
18        A    Can you repeat the question, please?
19        Q    Sure.  Is it fair to say that you didn't
20   think there were any other terms in the challenged
21   claims of the '532 patent that needed
22   interpretation?
23        A    To the best of my knowledge, these are the
24   ones that I interpreted.  There may be others, but I
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 1   did not discuss them and went through them or at
 2   least at this point what I have here, these are the
 3   terms that I am discussing which relates to, to the
 4   paragraph on what I mentioned before.  If there are
 5   others, I didn't consider them at this point.  That
 6   doesn't say that there is or isn't others.
 7        Q    Is there anything in the term "software
 8   component loaded from the one or more devices
 9   connected to said one or more cellular networks"
10   that in your opinion is ambiguous or unclear?
11             MR. MUKERJI:  Objection to form.
12        A    My interpretation of them is based on the
13   discussions -- first in paragraph 24 I discuss that
14   I believe the term should be interpreted under the
15   broadest reasonable interpretation standard as
16   encompassing software components that are loaded
17   from one or more devices that are either directly or
18   indirectly coupled to one or more cellular networks.
19   So on the broadest reasonable interpretation is what
20   I have stated in my analysis in my declaration.
21             Are there other potential broader
22   interpretation of that?  That's a hypothetical
23   question.  What I have here is what I have -- all I
24   have interpreted reasonably in my understanding.
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 1        Q    So if I understand it, that's what you are
 2   saying the broadest reasonable interpretation is in
 3   your opinion.  My question is a little bit more
 4   nuanced, and that's why aren't the words in the
 5   claim sufficient enough to understand that term?
 6             MR. MUKERJI:  Object to form.
 7        A    I describe this later on as well in the
 8   same paragraph, 24, which is line one, two, three,
 9   four, on line seven, that the '532 patent has no
10   disclosure of loading software component directly
11   from a device on a cellular network.  Instead, the
12   only description of loading software component in
13   the '532 patent is with reference to loading network
14   service plug-ins from a manager server 102 on the IP
15   back-end network.
16             And in particular, the '532 patent states
17   that the manager server 102 is coupled to a carrier
18   backbone 104 which is depicted in Figure 1 as a
19   wired network.  The next line after that I discuss
20   that the carrier backbone 104 is then coupled to a
21   wide area network 104 that included a cellular
22   network.  Which leads me to conclude the conclusion
23   I have after that, that the only disclosure in the
24   '532 patent regarding downloading software component
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 1   from a device to a cellular network is with
 2   reference to downloading plug-ins from the manager
 3   server 102 which is indirectly coupled via carrier
 4   backbone 104 to a cellular network.
 5        Q    And is it your opinion that the claims of
 6   the patent are limited only to the specific
 7   embodiments described in the specification?
 8             MR. MUKERJI:  Object to form.
 9        A    Sorry.  Can you repeat that?  The last
10   part you went quick.  I couldn't follow it.
11        Q    Is it your opinion that the claims of the
12   patent are limited only to the specific embodiments
13   described in the specification?
14             MR. MUKERJI:  Same objection.
15        A    What I have done is I'm not an attorney
16   first of all.  I'm a technical expert here.  So I'm
17   looking at the understanding of the patent and the
18   claims of the patent in view of the body of the
19   patent, and looking at what I read in the patent
20   claim, and also how in the body of the patent it
21   described the software component loaded from one or
22   more devices connected to said one or more cellular
23   network.  I, based on those things, I have come up
24   with an interpretation that I have outlined in
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 1   paragraph 24, that I have stated in paragraph 24.
 2             I'm not an attorney.  I didn't do a total
 3   claim analysis and so on.
 4        Q    What do you mean when you say you didn't
 5   do a total claim analysis and so on?
 6        A    I meant total.  Sorry.  What I mean here
 7   is I looked at the -- I read the patent and the body
 8   of the patent and understood what the patent is
 9   saying, as well as looking at the claims, and based
10   on those, concluded my analysis of the patent which
11   is declared in this declaration, and the sentence I
12   just mentioned is my understanding of how that
13   sentence means which we just discussed at the
14   beginning of line 24.
15             I was not -- that's it.  That's what I
16   mean.
17        Q    If I could direct your attention to column
18   five of the '532 patent, and starting at line about
19   62 where it says, "in an embodiment of present
20   invention."  Do you see that?
21        A    Yes.
22        Q    Could you read that first sentence for the
23   record?
24        A    Sure.  "In an embodiment of the present
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 1   invention, WAN 105, carrier backbone 104, and
 2   manager server 102 is, singly or in combination, a
 3   telecommunication network that is managed and
 4   monitored by operator 115.  In an embodiment of the
 5   present invention, IP packets," do you want me to
 6   continue on?
 7        Q    No, no.  That's good.
 8        A    Stop there.
 9        Q    So it says singly or in combination;
10   correct?
11        A    Yes, it does, yes.
12        Q    Does that change in any way your
13   interpretation of that term we've been discussing?
14        A    I don't believe so, no.
15             MR. HAIGHT:  We've been going for a little
16   over an hour.  Let's take a break.
17             THE WITNESS:  That would be great.  Thank
18   you.
19             VIDEOGRAPHER:  This concludes disk number
20   one of the video deposition of Sayfe Kiaei, Ph.D.
21   The time is 10:20:08 a.m.  We are now off the
22   record.
23                (Recessed at 10:20 a.m.)
24               (Reconvened at 10:34 a.m.)
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 1             VIDEOGRAPHER:  This begins disk number two
 2   of the video deposition of Sayfe Kiaei, Ph.D.  The
 3   time is 10:34:34 a.m.  We are now on the record.
 4   BY MR. HAIGHT:
 5        Q    Welcome back, doctor.
 6        A    Thank you, counsel.
 7        Q    During the break did you happen to discuss
 8   any of the substance of your testimony with counsel?
 9        A    No, I did not.
10        Q    Revisiting the claim construction issue
11   that we were talking about before the break, you
12   only provided one or explained only one construction
13   in your declaration; is that correct?
14        A    I'm not sure you are talking about the --
15   sorry.  Let me -- you are talking about the
16   paragraph 24 where I discussed used in claim one
17   under the broadest reasonable interpretation;
18   correct?
19        Q    Yes.
20        A    That is the -- yeah, I believe in my
21   declaration this is the only place where I
22   specifically discuss how I interpreted that
23   terminology there.
24        Q    And backing up one paragraph to paragraph
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 1   23, you state that, "I have been informed that it
 2   would be useful to provide some guidance in this
 3   proceeding with respect to the terms below."  Do you
 4   see that?
 5        A    Yes.
 6        Q    Who informed you of that?
 7        A    The counsel I'm working with.
 8        Q    Was the term you identified in paragraph
 9   24, was that specifically identified by counsel as a
10   term that would be useful to provide some guidance
11   for?
12        A    The exact sentence, no, it was not.  It
13   was my interpretation and they provided some
14   guidance with respect to the term below.
15        Q    I'm sorry?  You said it was your
16   interpretation and they provided some guidance.
17   What do you mean by that?
18        A    When I was writing the report, I had a
19   first draft and there were some edits as we went
20   back and forth doing the process of finalizing my
21   report.  So I don't recall the details of it.  It
22   was at least nine months ago.  It was around May
23   time frame.  This was not the only patent also I was
24   working on.  So I don't remember all the exact
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 1   details, but I can say that in general the statement
 2   I have here has been, are my statements but there
 3   have been some edits.  In there -- I'm not an
 4   attorney, so there may have been some technical
 5   attorney language issues in general with all the
 6   statements, but not -- the declaration is my
 7   declaration.
 8        Q    And based on your declaration, there were
 9   no other terms in the claims of the '532 that you
10   thought would be useful to provide some guidance on;
11   is that correct?
12        A    I'm sorry.  That's a very broad statement
13   you are making.  If you could focus on more
14   specifics, that would be helpful.  For this
15   particular statement I have stated statement number
16   24, under the broadest reasonable interpretation.
17   Other claims are different discussions.
18        Q    But you didn't discuss them in your
19   declaration?  That's the only --
20        A    Yeah.  I did not discuss them in my
21   declaration.  There may have been discussions -- I
22   have not discussed them in my declaration.  I don't
23   recall it.
24        Q    And is it your opinion that a person of
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 1   ordinary skill in the art would understand the
 2   claims of the '532 -- strike that.  Let me start
 3   again.
 4             Is it your opinion that a person of
 5   ordinary skill in the art would understand the
 6   challenged claims of the '532 patent without further
 7   explanation?
 8        A    It is my understanding that a person of
 9   skilled in the ordinary art by reading the body of
10   the patent and in view of the body of the patent and
11   what the body of the patent says and also looking at
12   the claims, they should be able to understand
13   details of the patent and what it's describing.
14        Q    And when you say understand the details of
15   the patent and what it's describing, are you also
16   referring to the claims?
17        A    Yes.  Understanding the claims in view of
18   the body of the patent is, is --
19        Q    So the -- excluding the term that you
20   provided some guidance on in paragraph 24, a person
21   of ordinary skill in the art would understand what
22   those claims mean without further interpretation
23   based on the specification?
24        A    It's a hypothetical question.  It depends
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 1   on what the claim, how the claims are written, what
 2   the claims say, the language in there and so on.  If
 3   you want a general answer, I can give you a general
 4   answer for a hypothetical question.
 5        Q    Okay.  But you didn't think it was
 6   necessary to explain any other terms of the
 7   challenged claims of the '532 patent in your
 8   declaration; correct?
 9        A    In my declaration I did not explain any
10   further interpretation of the other claims.
11        Q    And is that because those terms are easily
12   understood by one of skill in the art?
13             MR. MUKERJI:  Objection to form.
14        A    Again as I said, it's a hypothetical
15   question.  Depending on the claim language and the
16   body of the claim and how they are written, I can
17   give you a general answer.  In general, again if you
18   want a general answer, I'll be happy to give you a
19   general answer.
20        Q    I'm asking about -- I'm sorry.
21        A    If you would like to talk about a specific
22   claim --
23        Q    I'm just referring to the section in your
24   declaration where you discuss terminology.  And as I
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 1   read your declaration, you've only offered one
 2   interpretation of one phrase in all of the
 3   challenged claims of the '532 patent; is that
 4   correct?
 5        A    Yes.
 6        Q    So is it fair to say that you understood
 7   those claims without prior explanation?
 8             MR. MUKERJI:  Objection to form.
 9        A    I understood the claims after I read the
10   body of the patent and understood what the body of
11   the patent was trying to say, and based on those I
12   understood that.
13        Q    And you also agree that a person of
14   ordinary skill in the art would come to that same
15   conclusion reading the claims and specifications?
16             MR. MUKERJI:  Objection to form and also
17   outside the scope.  You can answer.
18        A    Thank you.  Again I'm going to give you a
19   general answer, but in my declaration also on the
20   same paragraph 24, at the end of it I discuss that
21   such an interpretation is also not consistent with
22   an understanding a POSITA would ascribe to the term.
23   So in general for specific to this claim language
24   24, I explain that and my explanation is also in
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 1   terms of what the POSITA would understand is at the
 2   end of it.  Other ones I don't have it in my
 3   declaration.  I don't want to speculate.  There may
 4   or may not be.  If there is any specific ones, we
 5   can discuss.
 6        Q    In your analysis did you think it was
 7   important to consider how a person of ordinary skill
 8   in the art would interpret the language of the
 9   challenged claims?
10        A    In general, yes, when I'm doing my
11   analysis, I'm an expert, technical expert in this
12   field.  And I also described in paragraph 15 what a
13   person of ordinary skill in the art as a critical
14   date background should have to understand these
15   things, and the various educational background or
16   industry background to be able to understand these
17   things.
18             So when I was reviewing this, I was
19   reviewing this as an expert in the field, but also
20   my interpretation of what I have come up with in
21   paragraph 24, as I specifically said, is also not
22   inconsistent with an understanding a POSITA would
23   ascribe to this term.  So I -- yes, I do.
24        Q    So in your consideration of how a person
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 1   of ordinary skill in the art would interpret the
 2   language of those challenged claims, if there were
 3   something ambiguous in that claim language, would
 4   you have included it in your declaration?
 5        A    In that, for that specific claim one?
 6        Q    For any of the challenged claims in the
 7   '532 patent.
 8        A    In view of a POSITA?
 9        Q    Yes.
10        A    If it was any of the challenged claims and
11   I believed that the terminology -- it's a
12   hypothetical question.  I can't -- I mean if you
13   have a specific claim, I can go and look at it.  You
14   know, this patent had -- how many claims does it
15   have?  It's more than 31, right?  31 claims?
16             Anyhow, this patent had all these claims
17   in here and I was dealing also with four other
18   declaration.  I did my best at the time I was
19   writing the report, I did my best of understanding
20   these and stating how a POSITA would interpret that.
21   Hypothetically is it possible that there is a claim
22   language in there which I did not -- I can't say
23   right now if there is a claim, a specific claim.  I
24   can look at it and give you my opinion whether a
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 1   POSITA would understand that or not.
 2        Q    Did you review all of the challenged
 3   claims in your analysis of the '532 patent?
 4        A    Yes, I did.
 5        Q    And again the only term of all of those
 6   challenged claims that you discussed in your
 7   declaration is that phrase from claim one; is that
 8   correct?
 9        A    The only one of the claims that I have
10   stated in my statement which I discuss it in terms
11   of broadest reasonable interpretation is specified
12   in paragraph 24, yes.
13        Q    So if you could turn to Figure 1 of the
14   '532 patent that's Exhibit 1443-4?  What is Figure 1
15   of the '532 patent depicting?
16        A    Figure 1 is a high level abstract over
17   figure that shows an architecture of a system 100,
18   which consists of a wide band area network, with
19   cellular carrier backbone Internet servers, manager
20   servers and communications on the left side.  On the
21   right side local area network and the terminals
22   within the short range radio signals, and a device
23   106 which is coupled to a LAN as well as to a
24   wireless area network to the left.
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 1        Q    And when you demarcate things from left
 2   versus right, where is the breaking point that you
 3   are referring to there in Figure 1?
 4        A    It is vague, but somewhere in the device
 5   106 where the device 106 is acting as a gateway
 6   between the wireless area network on the left and
 7   the local area network on the right.  Again this is
 8   an abstract high level description of the system,
 9   very abstract and very high level that I would show
10   in my junior level classes of the overall system
11   architecture of what a wireless network connected to
12   a local area network and so on would look like.
13        Q    And would you agree that the systems, the
14   challenged claims in the '532 are represented by the
15   diagram in Figure 1?
16             MR. MUKERJI:  Objection to form.
17        A    I did not look at every claim and see if
18   that those claims are described in every one of them
19   described in Figure 1 or not.  Again as I said, it's
20   an abstract high level description of it.  What's
21   inside the server 101, how is it interfacing with
22   the Internet or the descriptions of the claims have
23   a one to one how they are shown in the Figure 1 and
24   so on, I did not do that.
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 1        Q    And I think you said that the dividing
 2   line between the left side and the right side of
 3   this figure is somewhere in device 106?
 4        A    I did not say it is within the device 106,
 5   but the device 106, if you look at my paragraph 19
 6   of my declaration, device 106 is coupled to a LAN by
 7   short range wireless signals -- by wireless
 8   connection 110 and is also coupled to the WAN 105 by
 9   cellular connection 111.  Exactly where we draw the
10   dividing line in there, the main thing is that the
11   device is coupled to both LAN and to wireless area
12   network on the right.
13             Again this is an abstract configuration
14   which only shows a picture of a cell phone without
15   any description, block level diagrams internally,
16   what are the various hardware, software components,
17   how they are managed, how they interface with the
18   two network on the short range wireless network and
19   the wireless wide band area network on the left and
20   right and so on, those details are not depicted in
21   that diagram in Figure 1.
22             It's a very abstract high level
23   description of it.  This would be like a first slide
24   I would show in my junior classes, here is a
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 1   wireless system, undergraduate junior level class in
 2   communications.
 3        Q    And at least from the high level
 4   abstraction reflected in Figure 1, the devices that
 5   you had identified that are on the right side of the
 6   figure, those being the terminals 107 --
 7        A    Uh-huh.
 8        Q    -- those all would seemly communicate to
 9   the wide area network through that cell phone, or
10   I'm sorry, through that device 106; is that correct?
11        A    The device 106 is a gateway which is in
12   general, yes, it is coupled to both the LAN and the
13   wide area network, and if you look at the fourth
14   line in my paragraph 19 again, it describes some of
15   the routing of the packets where device 106 has
16   software for routing packets between the LAN 116 and
17   the WAN 105.  For example, the device 106 has
18   installed a microrouter 404 with the software to
19   route communications between local devices 107 and
20   the LAN, on the LAN 116 and the wide band area
21   network 105.  So in general, yes, your answer is.
22        Q    And in the context of the '532 patent,
23   those terminals on the local area network, the LAN
24   116, those aren't able to connect to the wide area
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 1   network independent of that device 106; is that
 2   correct?
 3        A    In the configuration that is shown in
 4   Figure 1, those are coupled and connected to the
 5   wide area network via the gateway 106, device 106.
 6        Q    Does the specification of the '532 patent
 7   describe or detail any scenario in which the
 8   terminals 107 could communicate with the wide area
 9   network without using the device 106?  Let me reask
10   that.
11             MR. MUKERJI:  I apologize.
12   BY MR. HAIGHT:
13        Q    Does the specification of the '532 patent
14   describe or detail any scenario in which the
15   terminals 107 communicate with the wide area network
16   105 without the use of device 106?
17        A    Does the patent describe any of those, any
18   other configuration that would -- I don't believe it
19   does, with the different -- it has a variety of
20   different scenarios for what the device 106 could
21   be, which is a gateway, but I don't believe that it
22   has any description of if the local area network on
23   the right 110 -- sorry -- local area, yes, short
24   range radio signal without a gateway of some sort,
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 1   in all the different descriptions it has, in an
 2   abstract level again, would be able to communicate
 3   with a cellular network on the left.
 4        Q    I want to dig in a little bit on the
 5   cellular network on the left.  Would it be fair to
 6   say that -- well, let me ask this.  What is your
 7   understanding of what WAN or wide area network 105
 8   is in Figure 1?
 9        A    In Figure 1, again in an abstract high
10   level description they have, it consists of all the
11   elements that they have shown, which is the cellular
12   signal, Internet, backbone, manager server, the
13   communication operator, server 101 and so on.  It's
14   a compilation of all of those together, which they
15   call the wide area network.
16        Q    And as one of ordinary skill in the art,
17   could you briefly describe what a wide area network
18   means?
19        A    A description of that is -- it really
20   depends on the implementation, on the frequencies it
21   is, on what the distance could be, what the
22   geographical location is and so forth.  It could
23   change by signal strengths of the, whether it's a
24   wire line signal or wireless signal and so forth
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 1   what it is.
 2             That's actually one of the ambiguities of
 3   the, of this patent as well.  But in general
 4   wireless area network is a, is a wide area network
 5   which is, has -- there is no clear definition of it
 6   in the patent and here as well is that it's a wide
 7   area network which is connecting these different
 8   components, and it depends on the signal and depends
 9   on the signal power strength and what are the
10   different components it's connecting.
11        Q    I want to go back to something.  You said
12   that's one of the ambiguities of this patent.  What
13   were you referring to?
14        A    Oh, I was referring -- I apologize.  I
15   misspoke there.  I was referring to the Figure 1
16   which is a very abstract high level description of
17   the system.
18        Q    Let me ask you this way.  How would one of
19   ordinary skill in the art distinguish a wide area
20   network from a local area network?
21             MR. MUKERJI:  Objection to form.
22        A    There is really no clear definition of
23   wide area network in the -- what I have described in
24   my declaration is on paragraph 19 again, that the
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 1   device is coupled to a LAN by a short range radio,
 2   short range wireless connection and it's coupled to
 3   a WAN with a cellular connection 111.
 4             So from that perspective, we are looking
 5   at the LAN by short range wireless connection 110,
 6   which is connecting the terminals 107 together, and
 7   in the patent, by the way, it describes other
 8   configuration of that local area network.  An
 9   example of this would be a Bluetooth type of
10   configuration.
11             And on the left side is coupled to a wide
12   band area network, which is through that system on
13   the wireless area network is connected by cellular
14   connection to the device 116.  So one of the
15   elements to the device -- sorry, 106.  So one of the
16   elements of the WAN is the cellular network and
17   other configurations and other equipments and
18   architectures that they have in there.
19        Q    So the cellular network would be an
20   example of a wide area network; is that correct?
21        A    That's not what I said.  It is an element
22   of the wide area network, it could be an element of
23   the wide area network.  It's not a one-to-one
24   connection.  The wide area network will have many,
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 1   many elements in there which could be a, the server,
 2   the Internet, the communication operator, manager
 3   server, a private IP network, a number of other
 4   things which connects it together.  So a cellular
 5   connection or a cellular network is part of the
 6   elements of that.
 7             Now, is there a possibility that the
 8   cellular network could not be part of it?  That's
 9   speculation, high level.  I'm not going to speculate
10   on that if there are other systems.
11        Q    So would you consider the AT&T wireless
12   cellular network to be on the same wide area network
13   as say a Verizon cellular network?
14             MR. MUKERJI:  Objection to form and
15   outside the scope.
16        A    Personally I'm not aware of the details of
17   the AT&T or Verizon network or what's inside of it.
18   They provide cellular connection to the customers,
19   but I haven't looked at all the details of how their
20   configuration is.  So I'm not going to speculate on
21   that.  I was not asked to look at the architecture
22   of AT&T or Verizon, neither do I have that
23   confidential information on how they do that.
24        Q    What is your understanding of what the
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 1   carrier backbone 104 as depicted in Figure 1 of the
 2   '532 patent is?
 3        A    My understanding is on page 8 of my
 4   declaration.  Paragraph 24, line 3 from the bottom,
 5   which is actually -- sorry.  Let's go back up to
 6   line five from the bottom.  In particular, the '532
 7   patent states that manager server 102 is coupled to
 8   a carrier backbone 104 which is connected to Figure
 9   1 as wired network.  And the next line is carrier
10   backbone 104 is then coupled to a WAN, wide area
11   network that includes a cellular network.
12             So as I mentioned in here, it's a backbone
13   which connects a, as shown in Figure 1, connecting a
14   manager server to the wide area network and to the
15   cellular network.
16        Q    Does it also connect the cellular network
17   to the Internet 103?
18        A    Elements of wide area network includes the
19   Internet 103 as well.
20        Q    That wasn't my question.  My question was
21   whether the carrier backbone as depicted in Figure 1
22   connects to Internet 103?
23        A    It shows a dotted line in there.  How that
24   connection is made and how it does that, it doesn't
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 1   show the details of it.  The dotted line is, there
 2   is no clear description of how the connection there
 3   is made.
 4        Q    Would one of ordinary skill in the art
 5   understand how a carrier backbone connects to the
 6   Internet?
 7             MR. MUKERJI:  Objection to form.  Outside
 8   the scope.
 9        A    I did not go into details of how one
10   skilled in the art would understand the carrier
11   backbone and its connection to Internet 103 and so
12   forth.
13        Q    So sitting here today, you don't know how
14   that carrier backbone 104 connects to the Internet
15   103 in the context of the '532 patent?
16             MR. MUKERJI:  Objection to form.
17        A    That's not what I said.  Your last
18   question was would a person of skill in the art know
19   the details of this.  And my answer was I did not
20   analyze what a person skilled in the art would know
21   the details of the connection of carrier backbone to
22   the Internet.  If you like a general answer, I can
23   give you a general answer.  But the specifics of how
24   it's done, it depends on the configurations and so
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 1   forth.
 2        Q    Is it your opinion that you wouldn't need
 3   to know how a carrier backbone works in order to
 4   understand the claims of the '532 patent?
 5        A    No.  That's not what I said.  What I said
 6   was that the details of the connection on 104 to the
 7   Internet and so forth depends on the configuration
 8   and depends on how it's done and what the
 9   architecture is.  It depends on many aspects.  It
10   depends on where the manager server is, the band
11   width of the manager server, the hardware involved
12   in there, the software, how it -- many, many factors
13   in there.  It's not a -- that's not what I said.
14        Q    Just to clarify, I'm not disputing what
15   you said before.  I'm just trying to clarify my
16   question.  So I'm not --
17        A    Sure.  I appreciate it.
18        Q    Based on the diagram of Figure 1 and the
19   description in the '532 patent, would you agree that
20   the device 106 connects to the carrier backbone
21   through the cellular network and that carrier
22   backbone is connected to the Internet?
23        A    I think I already mentioned the statement
24   in paragraph 19, which is device 106 is coupled to a
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 1   LAN by short range wireless connection 110 and is
 2   coupled to wide area network by cellular connection
 3   111, and what is depicted in Figure 1 includes, the
 4   wide area network includes the Internet, manager
 5   server, server 101, et cetera.  And when I was
 6   discussing the terminology as well on -- on
 7   paragraph 24, I specifically also said that, in line
 8   3, that from my view I believe the term should be
 9   interpreted under the broadest reasonable
10   interpretation standard as encompassing software
11   components that are loaded from one or more devices
12   that are either directly or indirectly coupled to
13   one or more cellular network, which means that the
14   device 106 is directly or indirectly coupled to one
15   or more cellular networks through this
16   configuration.
17        Q    Okay.  And according to the diagram of
18   Figure 1 and the specification of the '532 patent,
19   would you agree the only way for the device 106 to
20   communicate with any of the identified items on the
21   wide area network is through the carrier backbone
22   104?
23             MR. MUKERJI:  Object to form and outside
24   the scope.
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 1        A    It really depends on the architecture of
 2   the system.  Those elements are needed in the
 3   system.  The configuration of how the connection
 4   could be could be different from a system to a
 5   system in a wide area network.  So whether the
 6   connection is made through that or not, first of
 7   all, in Figure 1 it's showing all of the connections
 8   as dotted line, and there is no clear depiction of
 9   what's going on in there.  And also it's a very
10   abstract terminology in the figure which shows
11   overall high level of what's going on here.  There
12   are many other configurations that this could be
13   done, how the device 106 could connect to the
14   various elements in here.
15        Q    Okay.  Figure 1 shows device 106
16   connecting via cellular signals 111 to the carrier
17   backbone 104.  Do you agree?
18        A    With the dotted line it connects that
19   going to this, I presume that's a base station
20   figure, the one with the circles on top and antenna.
21   To that is connecting, and what's in between that
22   and how it's connecting directly or indirectly to
23   the backbone is showing a figure, showing the lines
24   between them.  Yeah, I agree it shows the lines
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 1   between them.
 2        Q    And you mentioned a base station.  Is a
 3   base station a part of a cellular network?
 4        A    It doesn't say any details of it, how what
 5   it is in here.  Not necessarily.  I don't -- it
 6   shows a -- all I said in here was that it shows an
 7   antenna with a, I presume those are electromagnetic
 8   waves going around in the circles.  It's showing
 9   some form of a, an antenna with the radio signals
10   going in there.  Whether it's a part of a cellular
11   system or not, it doesn't say that.  I can't
12   speculate on that.
13        Q    Okay.  If you could look at paragraph 20
14   of your declaration?  And actually we will go to the
15   second line on page 7.  It starts in turn, comma.
16   Do you see that?
17        A    Uh-huh.
18        Q    Could you read that sentence for the
19   record?
20        A    Sure.  It says that:  "In turn, the
21   carrier backbone 104 is coupled to a WAN that
22   includes a cellular network accessible by device 106
23   via cellular signal 111."
24        Q    So based on that statement, do you agree
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 1   that the device 106 is connected to the carrier
 2   backbone via cellular signals 111?
 3        A    My statement is correct, yes, in terms of
 4   how in Figure 1 it is depicted.  But I also have a
 5   statements before that say that what's shown in
 6   Figure 1 is not -- one has to look at this
 7   connection as direct or indirect connections.  There
 8   is some connection between the device 106 and
 9   carrier backbone 104 as I described in my statement
10   line 22.
11        Q    Okay.
12        A    What I'm describing here is, this is a
13   very abstract high level description of it.
14        Q    I understand that.  Now let's talk about
15   the specification of the '532 patent.  Is there
16   anywhere in the specification that describes any
17   other connection between device 106 and the carrier
18   backbone that is not through a cellular network or
19   through cellular signals?
20        A    I'll have to look at the patent if you
21   don't mind for a few minutes.
22        Q    Sure.
23        A    And see if -- so your question again was,
24   can you repeat it again, if you don't mind?
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 1        Q    Is there anywhere in the specification of
 2   the '532 patent that describes any other connection
 3   between the device 106 and the carrier backbone 104
 4   that is not through a cellular network?
 5        A    Okay.  So if you don't mind, let's look at
 6   the patent, column 5, line 52.  And I'm going to
 7   read that as well as a few lines from column six if
 8   you don't mind to clarify your question here.
 9             "In an embodiment of the present
10   invention, WAN 105 is coupled to device 106.  In an
11   embodiment of the present invention, WAN 105
12   includes a cellular network transmitting and
13   receiving cellular signals.  In an embodiment of the
14   present invention, cellular signals are transmitted
15   using a protocol" -- we don't need to go through
16   those anymore.
17             Then looking at column 6, if you look at
18   line 11, it describes that -- sorry.  Let's go to
19   line 16.  I apologize.  Line 16, column 6, it says
20   that device 106 is a cellular handset.  In an
21   alternative embodiment of the present invention,
22   device 106 -- I apologize.  Yes.  In an alternative
23   embodiment of the present invention, device 106 is a
24   cellular enabled PDA, wireless modem or wireless
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 1   laptop computer.  And it describes the question you
 2   had in the next paragraph, 20, line 20; in an
 3   embodiment of the present invention, WAN 106 is
 4   coupled to a wireless carrier network or carrier
 5   backbone 104.  So it describes the WAN is coupled to
 6   a carrier internal network or a carrier backbone.
 7             In an embodiment of the present invention,
 8   manager server 102 is coupled to a backbone.  In an
 9   alternative embodiment of the present invention,
10   carrier backbone 104 is coupled to an Internet 103,
11   which is above it on the left, and then it goes into
12   other things that the connections are, how the
13   server 101 is connected to this, is coupled to the
14   Internet 103.
15             So if your question is it doesn't
16   specifically say how the gateway device 106 is
17   directly coupled to the carrier backbone or not,
18   what it's describing here is WAN 106, 105 is coupled
19   to wireless carrier internal network or a carrier
20   backbone.  It's talking about WAN.
21             And on the previous paragraph that I
22   talked about in column 5, line 52, it says that WAN
23   is coupled to device 106.  In an embodiment of the
24   present invention, WAN includes a cellular network,
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 1   so saying it includes a cellular network, in column
 2   6 it discusses the details of WAN and so forth.  So
 3   I'm not sure where you are referring that they're
 4   discussing the question you asked.
 5        Q    Does the '532 patent describe any way in
 6   which device 106 connects to the Internet without
 7   going through the cellular network?
 8        A    Again back to my statement, device 106 in
 9   paragraph 19 is coupled to a WAN by a cellular
10   connection 111.  And what it's saying is that it is
11   within the WAN that is connected to a cellular
12   connection, and later I describe that it is
13   connected -- that it's connected to the Internet.
14   But the exact architecture of how the connection is
15   made in the patent is all under the umbrella of WAN,
16   not a specific -- again this is a very abstract
17   terminology, not a specifics of how the connections
18   are made, which one is connected directly to, which
19   one is connected indirectly to and the procedures
20   for them.
21        Q    Sure.  And my question wasn't really
22   specifically related to the WAN, it was related to
23   the device 106 connecting to the Internet.  Does the
24   '532 patent describe any other mechanism for that
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 1   connection other than through a cellular network?
 2             MR. MUKERJI:  Object to form.
 3        A    In general it discusses the device 106 is
 4   connected to the Internet.  The details of whether
 5   it's going through the cellular networks or not,
 6   it's discussing that this connection is made through
 7   the WAN, wide area network.  Whether it's done
 8   through the cellular signals or not, it does not
 9   describe that in details.  It does not describe
10   that, at least from what I remember reading, my
11   recollection of the patent.
12        Q    Let's go back to paragraph 20 of your
13   declaration then.  It's that same sentence I pointed
14   you to earlier on the second line of page 7.  It
15   says, in turn --
16        A    Which line was it?  Paragraph 20?
17        Q    Starting on the second line.
18        A    Oh, okay.  Second line on paragraph 20?
19        Q    I'm sorry.  I'm waiting for the sirens to
20   go by.
21        A    Sorry.
22             MR. MUKERJI:  It's from being this close
23   to the White House.
24
0070
 1   BY MR. HAIGHT:
 2        Q    We will strike that and I will start with
 3   the question again.  The second line on page 7 of
 4   your declaration, which is in paragraph 20, says:
 5   "In turn, the carrier backbone 104 is coupled to a
 6   WAN 105 that, quote, includes a cellular network,
 7   end quote, accessible by device 106 via cellular
 8   signal 111."  Do you see that?
 9        A    Yes, I do.
10        Q    Does that not indicate that the device 106
11   is coupled to the WAN via the cellular network?
12        A    I don't believe that's what that sentence
13   says.  Let me read it again if you don't mind.  In
14   turn, the carrier backbone 104 is coupled to a WAN
15   105 that includes a cellular network.  So we have
16   all these elements of the WAN, one of them is a
17   cellular network, that the device -- accessible by
18   device 106, but it does not talk about the specific
19   connections of how device 106 is coupled to a
20   backbone 104 via specifically cellular network.  It
21   says it includes.
22             Here is a WAN, the WAN has a cellular
23   network, and as Figure 1, it shows WAN has Internet,
24   server, all these other things it has.  In here it
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 1   is making a general statement that in turn, the
 2   carrier backbone 104 is coupled to a WAN that
 3   includes a cellular network, accessible by device
 4   106.
 5        Q    Via cellular signal?
 6        A    Via cellular signal 111, yes.  It's
 7   coupled to a WAN via cellular signal.
 8             THE WITNESS:  If you don't mind, let me
 9   finish this questioning and I wouldn't mind taking a
10   five-minute break.
11             MR. HAIGHT:  Sure.
12             THE WITNESS:  But I don't want to
13   interrupt your questioning.
14   BY MR. HAIGHT:
15        Q    I think I can wrap this up in just a few
16   minutes.
17        A    Absolutely.
18        Q    Are there -- let me ask this.  How would a
19   cellular device 106 communicate with the Internet
20   103 without going through the carrier backbone?
21             MR. MUKERJI:  Objection to form.  Outside
22   the scope.
23        A    It depends on the configuration.  The
24   device 106 is a wireless network, so it could have
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 1   many different architectures and possible
 2   connections that it could use for connecting to the
 3   Internet.
 4        Q    Are any of those described in the '532
 5   patent?
 6        A    I just explained it to you based on
 7   actually the paragraph you quoted to me, which is
 8   the carrier backbone 104 is connected to that.  And
 9   does it describe it specifically the Internet 103 is
10   also connected to that, I can look into there again
11   and answer you.
12             But back to your question in general, I
13   don't believe it describes the details of how the
14   device 106 is connected to Internet.  It is a
15   wireless device, it is sending radio signals.  The
16   details of the architecture of where those radio
17   signals go and what's in route between that and the
18   Internet and how it's done, there are many different
19   configurations possible there.
20        Q    Okay.  The '532 patent specifically refers
21   to those wireless signals that you were referring
22   to --
23        A    Right.
24        Q    -- as cellular signals; correct?
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 1        A    The device 106 is coupled to a WAN and
 2   components of the WAN by a cellular connection.
 3   That's what I meant to say there.  So I need to
 4   correct myself.  It is coupled to a cellular, to a
 5   wireless area network via, by a cellular connection,
 6   as I have stated in paragraph 19 of my statement.
 7        Q    Okay.  And the WAN 105 would include a
 8   cellular network?
 9        A    As I have in the paragraph 20, the line we
10   just read on page 7, line 2; in turn, carrier
11   backbone coupled to a WAN 105 that includes a
12   cellular network, yes.  The wireless -- the WAN as
13   shown in Figure 1 includes the Internet 103.
14        Q    Okay.  And those cellular signals,
15   according to the '532 patent, are either GSM or CDMA
16   or TDMA or GPRS protocol signals?
17        A    Yes, they are.
18             MR. HAIGHT:  All right.  Why don't we
19   break there.
20             VIDEOGRAPHER:  This concludes disk number
21   two of the videotaped deposition of Sayfe Kiaei,
22   Ph.D.  The time is 11:43:03 a.m.  We are now off the
23   record.
24                (Recessed at 11:43 a.m.)
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 1               (Reconvened at 12:33 p.m.)
 2             VIDEOGRAPHER:  This begins disk number
 3   three of the video deposition of Sayfe Kiaei, Ph.D.
 4   The time is 12:33 p.m.  We are now on the record.
 5   BY MR. HAIGHT:
 6        Q    Dr. Kiaei, welcome back.
 7        A    Thank you, counsel.
 8        Q    During the lunch break did you happen to
 9   discuss any of the substance of your testimony with
10   counsel?
11        A    No, I did not.
12        Q    Thank you.
13        A    Thank you.
14        Q    Before the break we were talking about the
15   '532 patent and Figure 1 and how that device 106
16   connects to the wide area network 105.  Do you
17   remember that discussion?
18        A    Yes.  We discussed the device 106.
19        Q    And the device 106 serves as a gateway
20   between the wide area network and the local area
21   network of Figure 1; is that correct?
22        A    That is correct.
23        Q    And that, device 106, has what's referred
24   to as a microrouter; is that correct?
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 1        A    As I have in my -- yes, that is correct,
 2   and I have that also on my declaration, paragraph
 3   number 20, fourth line or actually the third line,
 4   the additional software can be in the form of
 5   software components called plug-ins that may be
 6   added to the microrouter 404.
 7        Q    So the '532 describes software components
 8   called plug-ins that are added to the microrouter
 9   404; correct?
10        A    Yes, that may be added to the microrouter
11   404.
12        Q    What is your understanding of what
13   microrouter 404 is?
14        A    If you look at paragraph 19 of my
15   declaration, the last two lines, I describe a, for
16   example, the device 106 has installed a microrouter
17   404 with software to route communications between
18   local devices 107 on the LAN 116 and the WAN 105.
19        Q    And let me ask you this.  Is the term
20   "microrouter" a term that one of ordinary skill in
21   the art would generally recognize outside the '532
22   patent?
23        A    A -- within the context of this patent.
24   Microrouter in general could be a variety of
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 1   different communication blocks.  In the context of
 2   this patent, this microrouter is a component which
 3   has the software to route communications between
 4   local devices 107 on the LAN and the WAN 105.
 5        Q    Generally speaking, outside the scope of
 6   the '532, does the term "microrouter" have a special
 7   meaning to one of skill in the art?
 8             MR. MUKERJI:  Object to form.  Outside the
 9   scope.  You can answer.
10        A    Can you repeat the question again, please?
11   Sorry.
12        Q    Sure.  Generally speaking, outside the
13   scope of the '532, does the term "microrouter" have
14   a special meaning to one of skill in the art?
15        A    It could mean many different things
16   depending on the application that's being used, the
17   system it's connected to, and so on.  If I tell
18   somebody in general what's a microrouter, unless the
19   context is well-known and what it is doing in terms
20   of being a router, it depends on the situation, it
21   really depends on the specifics of the situation.
22        Q    And within the scope of the '532, you
23   would agree that the microrouter, it enables the
24   terminals that we see in Figure 1 on the LAN to
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 1   connect to the wide area network through the device
 2   106?
 3        A    It routes communications between the local
 4   devices and the WAN, wireless area network.
 5        Q    And what does it mean to route
 6   communications?  Let me withdraw that.  Let me ask
 7   you in a general context.
 8        A    Sure.
 9        Q    What does it mean to route communications?
10        A    In a general context, to route
11   communication, it also depends on the conditions and
12   the specifics of what we are dealing with.  It is to
13   route between two elements in a communications
14   system, is, it depends on the configuration, depends
15   on what we have.  I can tell you the English meaning
16   of it, but --
17        Q    Sure.  Let's start --
18        A    In terms of -- that it routes, means it
19   sends signals or it sends components or signals or
20   whatever it is we are dealing with between two
21   points.
22        Q    Under what circumstances would you, would
23   a router be needed to allow communication between
24   two different devices?
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 1             MR. MUKERJI:  Object to the form.
 2        A    Again if there is specific items and they
 3   are either in my declaration or patent, I can go
 4   through that.  But it really depends on the, it
 5   depends on the architecture, it depends on the
 6   system and how and what it's trying to route between
 7   the two points.
 8        Q    Okay.  I'm just trying to get a general
 9   understanding of what function a router will serve.
10   So let me try a hypothetical.  If say in a
11   home-based environment, if I want my laptop to talk
12   to my PDA, do I need a router?
13             MR. MUKERJI:  Objection to form.  Outside
14   the scope.
15        A    Again, it's a hypothetical question.  It
16   depends on what's between them, how they are
17   connected and so forth.  I believe that the scope of
18   my work is based on what I'm discussing here.  But
19   if you are asking me generally, I'm going to give
20   you a very general answer.
21        Q    I'm asking generally.
22        A    In general it depends on the architecture,
23   it depends on the system, it depends on many issues,
24   how the connection between them is, what devices
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 1   they have enabled in each one of the two devices,
 2   what type of communications that can exist between
 3   them, the bandwidth and the speed of the signaling,
 4   many other issues.  It really cases by case.
 5        Q    Okay.  So let's tie it back to the '532
 6   then.  Why does the device 106 need a microrouter?
 7        A    The microrouter is to route communications
 8   between the two devices, local device 107 and the
 9   WAN 105 as it is in my statement of paragraph 19.
10        Q    I understand what it's doing.  I'm asking
11   why, why is it needed?
12        A    Why?  If you look at my statement,
13   declaration line 21, I describe that the device 106
14   adds in the plug-in 406 to the microrouter using
15   software components hookups -- sorry -- hooks 590,
16   which are application program interfaces for the
17   plug-ins.
18        Q    Okay.  My question wasn't about the
19   plug-ins.  It's about the microrouter itself.  Why
20   is that microrouter 404 needed in the device 106?
21        A    It's to allow communications between the
22   local area network devices using the gateway and the
23   microrouter within that to the wide area network.
24        Q    What does that microrouter do?  Are -- let
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 1   me ask a different question.
 2             Are the signals that are -- in Figure 1,
 3   are the short range radio signals between the
 4   terminals and the device, are those somehow
 5   incompatible with signals that would be going out on
 6   the wide area network?
 7        A    In '532 patent it doesn't go into details
 8   of compatibility of the signals between the two and
 9   so forth.  But in general it discusses the router is
10   used for communications between the two terminals --
11   between the two -- sorry -- domains, the LAN domain
12   and the wide area domain.  There are many reasons
13   for having those two connected.
14        Q    If we remove the microrouter from device
15   106, would the terminals on the local area network
16   be able to communicate to any of the systems or
17   devices on the wide area network?
18        A    It depends what architecture and what type
19   of a system is implemented in 106.  It's a -- are
20   there other possibilities?  It depends on the
21   architecture of 106 and what it has and how it's
22   implementing the communications between the wide
23   area network and the local area network.
24        Q    What is your understanding of how that
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 1   microrouter is implemented in the '532 patent?
 2        A    In paragraph 19 I describe that, in the
 3   fifth line, which I say that the device 106 has
 4   software -- this is a description of what's in the
 5   patent -- for routing packets between the LAN 116
 6   and WAN 105.  At least that's what they describe in
 7   the patent '532.
 8             And later on in paragraph 20 has
 9   additional terms, "in addition to routing software,
10   device 106 also has other software that can be
11   installed for providing various LAN network services
12   to local device 107 on the LAN 116.  The additional
13   software can be in the form of software components
14   called plug-ins that may be added to the microrouter
15   404."
16        Q    I understand.  We will get to the plug-ins
17   later.  I'm trying to understand what the core
18   functionality of that microrouter is.
19        A    Thank you for that comment.  It is what I
20   just read in terms of paragraph 19, which is device
21   106 has software for routing packets between the LAN
22   116 and the WAN 105.  These packets are what's
23   routing between the two devices.
24        Q    Is there a reason the device 106 has a
0082
 1   microrouter to transfer packets?
 2        A    One reason is in paragraph 21, the third
 3   line, which again goes back to plug-ins, but it is a
 4   discussion here in terms of the software plug-ins
 5   406 enable the device 106 to provide various network
 6   services to the local device 107 on the LAN.  So
 7   that's another reason besides routing packets
 8   between the two devices, is to provide various
 9   network services to the local devices on the LAN
10   116.
11        Q    Right.  And so I understand that that's in
12   addition to routing the packets.  I'm trying to get
13   at why you need a router to direct those packets.
14        A    Why do you need a router to route those
15   packets?
16        Q    Yes.
17        A    In general, the router is used in dealing
18   with two different domains, depending on what you
19   have on each domain and how it's implemented and the
20   signaling and the protocols in each one.
21        Q    What do you mean by when you say domain?
22        A    What I meant here is the signals which are
23   on one set of protocols or one -- in this case we
24   are talking about terminals 107 on one side LAN and
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 1   then on terminals 105 on the left side.  So the
 2   router is there to route and connect from the WAN to
 3   the LAN or from the LAN to the WAN vice versa.  The
 4   domains I meant LAN 110 and the wireless area
 5   network 105.
 6        Q    And you said earlier signals which are one
 7   set of protocols or another.  What do you mean by
 8   protocols?
 9        A    What I meant there was that in the LAN
10   110, how that is configured and how the network that
11   operates, and then on the WAN on the left, whether
12   the operations of the signals in the WAN on the
13   left.
14        Q    Looking back at Figure 1, we said that the
15   terminals 107 use the router, the microrouter on 106
16   to be able to communicate with the wide area
17   network; right?
18        A    Yes.  We said that.
19        Q    So the connection between the terminal and
20   device 106, does that need a router?
21        A    Depends again on the architecture, depends
22   on what system you have and how it's implemented.
23        Q    Does the '532 say anything about that?
24        A    Let me look at the patent one second.
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 1   Yes.  Thank you for your -- in column 5, line 29, it
 2   discusses that, patent '532 discusses that Figure 1
 3   illustrates system 100 according to an embodiment of
 4   the present invention.  And it says that in an
 5   embodiment of the present invention, device 106 and
 6   one or more terminals 107 to communicate to form a
 7   LAN 116.  And the terminals 107 are coupled to the
 8   device 106 by a short range radio signals 110 to
 9   form LAN 116.
10             And later on in line 41 it discusses more
11   details of the, in an embodiment of the present
12   invention, terminal 107 includes a Bluetooth 2.4
13   gigahertz transceiver/receiver.  Likewise, device
14   106 includes a Bluetooth 2.4 gigahertz
15   transceiver/receiver.
16        Q    So because those two are communicating via
17   a Bluetooth 2.4 gigahertz transceiver, there is no
18   need for a router; is that correct?
19        A    I would not say that as a general
20   statement.  I do not agree with that statement.  But
21   these have a -- they are part of the local area
22   network what describes in here that they are working
23   together.  With an architecture -- it's a
24   hypothetical question.  With an architecture of a
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 1   LAN, require a LAN -- sorry -- requires a router
 2   between them and so on, it depends on the system and
 3   its architecture.  So what it describes is that
 4   these devices are communicating with each other just
 5   within itself, device 106 is a member of the local
 6   area network.  The gateway is a member of the local
 7   area network.
 8        Q    Okay.
 9        A    And however that is implemented depends on
10   the --
11        Q    And the terminals of that local area
12   network cannot communicate with the wide area
13   network without a router in the '532 patent; is that
14   correct?
15        A    In the '532 patent, as I just said
16   already, the device 106 has a software to couple --
17   has a software and a microrouter to route
18   communications between local devices 107 and the WAN
19   105, yes.  It has that microrouter 404 which enables
20   communications between the two.
21        Q    And because that microrouter enables the
22   communications between the devices on the LAN and
23   the wide area network, if that microrouter were not
24   present, those devices on the local area network
0086
 1   would not be able to communicate with the wide area
 2   network; is that correct?
 3             MR. MUKERJI:  Object to form.  Outside the
 4   scope.
 5        A    It depends -- it is again a -- can you
 6   repeat the question again, please?  Sorry.
 7        Q    Sure.  Because the microrouter, as you
 8   said, enables communications between the devices on
 9   the LAN and the wide area network, if the
10   microrouter were not present, those devices on the
11   local area network would not be able to then
12   communicate with the wide area network; is that
13   correct?
14             MR. MUKERJI:  Same objection.
15        A    This depends on the implementation and how
16   it is done between the -- what I'm describing here
17   is a specific, or the patent '532 in terms of using
18   a microrouter that enables communications between
19   the local area network and wide area network.
20   Hypothetically, if it's not there, I -- it depends
21   on the architecture.  I have not analyzed it, but
22   depending on the architecture and on what other
23   enablers are there to provide communications between
24   them, I would not call it in general they cannot
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 1   communicate.  There may be other ways of doing that
 2   between them.
 3        Q    Does the '532 patent teach any other way
 4   to, for those terminals to communicate with the wide
 5   area network other than going through that router?
 6        A    Based on the implementation they have
 7   shown and discussed here, looking at column 8,
 8   paragraph 29, which describes the microrouter, it
 9   describes the microrouter enabling an IP based
10   network between the device 106 and terminals 107, it
11   discusses a high level block diagram and a software
12   in Figure 5 which shows what the microrouter is and
13   the implementation of the software in there.
14             Does it discuss other alternative
15   methodologies between that?  I don't recall.  At
16   least I don't remember from reading the patent '532.
17   That is one way of doing that based on the
18   microrouter they have.  And they don't go into a lot
19   of details of how it's done and what happens when
20   that router is eliminated in between the local
21   devices and wireless devices.  It describes all the
22   services of the microrouter in that paragraph.
23        Q    Okay.  And the '532 doesn't describe any
24   other method or component of enabling an IP based
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 1   network to communicate between device 106 and the
 2   terminals -- I'm sorry -- between the terminals 107
 3   and the wide area network; is that correct?
 4        A    As I said, it's been a -- I don't recall
 5   if there was other methodologies discussed in terms
 6   of communications or routing actually, what other
 7   things it has in terms of a microrouter for
 8   communicating between the two.  There may be one,
 9   but I don't remember that at this point.  Yeah.
10   Sorry.
11        Q    I want to direct your attention to Figure
12   4 of the '532 patent, and I understand the copy that
13   is --
14        A    Is that the one that's impossible to read?
15        Q    Yeah.  That's copies of copies of copies.
16   But I want to go through these components to make
17   sure we are talking about the same pieces.
18        A    Yeah.  I could not read this figure at
19   all.  I tried even on the Internet, I tried to print
20   many other copies, and --
21        Q    I understand.
22        A    -- I fail to understand the details of
23   that.
24        Q    I think we did the same.  Is it your
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 1   understanding that the elements 406 in the upper
 2   left, and I think maybe if we do a little
 3   cross-referencing with the specification, probably
 4   around column 7, is it your understanding that those
 5   elements 406 are network service plug-ins?
 6             Let me take that back and ask a different
 7   question.  What is your understanding of what Figure
 8   4 is supposed to be showing?
 9        A    I could not read Figure 4 after many times
10   of going through that.  I tried to look for a better
11   way of looking at that figure.  I'll do my best to
12   answer your questions by going to the patent and
13   seeing what the patent describes, but looking at the
14   Figure 4, I can't make anything out of that figure
15   besides a bunch of black boxes with scribbly white
16   lines in them.
17        Q    Let me point you to column 7 of the '532
18   patent starting at line 35.
19        A    Okay.
20        Q    Does that inform your opinion of what
21   Figure 4 is depicting?
22        A    It talks about, illustrates a software
23   architecture 500 for device 106 illustrated in
24   Figure 3A according to the embodiment of the present
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 1   invention.  And 3A, by the way, just for the record,
 2   is as bad as Figure 4.
 3        Q    Yeah.  I understand that.  And just for
 4   the record, I'm not trying to pull one over on you.
 5   I think any of the copies we pulled down from the
 6   website were going to be, were just as bad.
 7        A    Yeah.  I had the same problem, so I
 8   appreciate that.
 9        Q    Is the -- the software architecture of
10   diagram -- of Figure 4, would, would that also be
11   described as a protocol stack?
12             MR. MUKERJI:  Mr. Haight, so we are clear,
13   are you asking about Figure 4 itself or the
14   description you took him to regarding Figure 4?
15             MR. HAIGHT:  The diagram Figure 4.
16             MR. MUKERJI:  Objection to form.
17        A    Let me look at all of the elements of
18   Figure 4 and see what it is trying to describe in
19   each element, whether it's describing the protocol
20   stack or not.
21        Q    Maybe I can ask a different question.
22        A    Yeah.
23        Q    What is your understanding of what a
24   protocol stack is?
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 1        A    That's easier than this figure.  A
 2   protocol stack is a networking protocol definition
 3   and configuration of different layers in the
 4   network.
 5        Q    And, so if I could point you to column 7,
 6   around lines 56, 57, sorry, the paragraph that
 7   begins "software 500"?
 8        A    Yes.
 9        Q    Could you read that first sentence,
10   please?
11        A    Sure.  "Software 500 includes
12   telecommunications software or physical layer
13   protocol stacks, in particular telecommunications
14   software 503 and a short-range radio communication
15   software 502."
16        Q    And those elements 502 and 503 are in
17   Figure 4, we just can't read the labels?  Do you
18   agree?
19        A    Yes, I do agree.
20        Q    So it's fair to say that that software
21   architecture 500 is a physical layer protocol stack,
22   based on those lines 57 through 59 of column 7?
23        A    I can't based on this conclude that,
24   because it doesn't say any details about what does
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 1   it mean by cellular communication software 503 and
 2   what does it mean by short-range radio communication
 3   software 502 just by reading those three, four
 4   lines.  Software corresponding to what?  That's a
 5   pretty poor definition of a physical layer protocol
 6   stack in my opinion.
 7        Q    So you referred to layers within a
 8   protocol stack before.  Do you recall that?
 9        A    Yes, I do.
10        Q    How do -- what's the relationship of those
11   layers within the protocol stack?
12        A    It depends on the configuration what the
13   relationships are, the specifics of them.  But one
14   skilled in the art would know and understand in
15   general the details of each one of those layers,
16   what they are and how they communicate with the
17   upper stack or lower stack.  It's an abstract notion
18   of how the different components of a network are
19   stacked on top of each other.
20        Q    Uh-huh.  Can components on the same --
21   different components on the same layer of a protocol
22   stack interface with each other?
23        A    It depends.
24        Q    On what?
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 1        A    It depends on what those components are
 2   and whether, where are they in the chain of the
 3   signaling coming in.  With the GPS and Bluetooth,
 4   both are physical layer signals, talk to each other.
 5   It depends on how it is implemented.  Is Bluetooth
 6   trying to access location?  If it is done in -- each
 7   layer has a different domain and a different speed,
 8   different -- typically physical layer is a real-time
 9   signal coming in.
10        Q    So why don't we do this.  I want to try to
11   put labels on the elements of Figure 4, and we will
12   sort of go through the exercise together to make
13   sure we are talking about the same elements.
14        A    Do you mind if I do the same thing on my
15   figure?
16        Q    No, no.  Yes.  That would be fine.
17        A    Can I borrow a pen or a pencil?
18        Q    So starting with what's marked in Figure 4
19   as element 406.
20        A    Yes.
21        Q    If we go to column 8, beginning around
22   lines 29, I think we were discussing it earlier, the
23   description of the microrouter.
24        A    Right.
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 1        Q    Do you see element 406 in that paragraph?
 2        A    406 or 404?  406?
 3        Q    Yes.  406.
 4        A    Yes, I do.  It's line 34.  Which says that
 5   extended network services such as network service
 6   plug-ins 406 may be added to the microrouter 404.
 7        Q    Okay.  So we can fairly label element 406
 8   as network service plug-ins; correct?
 9        A    Okay.
10        Q    Let's move on to 404, which I think in
11   that same paragraph starting at line 29 referred to
12   as microrouter 404?
13        A    Yes.  Microrouter 404.
14        Q    Would it be fair to label element 404 as
15   the microrouter?
16        A    Sounds good.  Yes.  Thank you.
17        Q    We are going to be referring back to these
18   in a few minutes.  You asked for a pen.  If you want
19   to write them down on the figure, you are more than
20   welcome to.
21        A    Okay.  I will remember them.  I think that
22   helps for me to remember.
23        Q    Sure.  Element 407, which if you go one
24   paragraph above in column 8, at line 24, says:
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 1   "Furthermore, graphics user interface 407."  It
 2   would be fair to label element 407 as the graphics
 3   user interface?
 4        A    Yes.
 5        Q    Moving on to element 403, which roughly
 6   around line 9 and 10 of column 8, reads:  "Operating
 7   system 403 manages hardware and enables execution
 8   space for device software components."  Do you see
 9   that?
10        A    Yes.
11        Q    It would be fair to label element 403 as
12   the operating system?
13        A    Yes, it is.
14        Q    Element 504, which beginning at column 8,
15   line 12, would it be fair to label element 504 as a
16   media abstraction layer?
17        A    Yes, it is.
18        Q    And then elements 503, 502, 501 -- well,
19   we will take them one by one.  Element 503, if we go
20   back to column 7, at the bottom, roughly line 57,
21   would it be fair to label block 503 as the cellular
22   communications software?
23        A    Yes.
24        Q    And element 2 as the short-range radio
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 1   communications software?
 2        A    Yes.
 3        Q    And then the last line of column 7 says:
 4   "Other telecommunication software may be used as
 5   illustrated by other basebands 501."  So it would be
 6   fair to label 501 as other basebands, other baseband
 7   telecommunication software?
 8        A    Yes.
 9        Q    I think that covers all the elements of
10   Figure 4.
11        A    Yes, it does.  Yeah.
12        Q    Okay.
13             MR. MUKERJI:  This may be a good time to
14   take a short break.  We've been going about an hour.
15   It seems like the figure labeling portion is
16   finished.
17             MR. HAIGHT:  Yeah.  We can do that.
18             VIDEOGRAPHER:  This concludes disk number
19   three of the video deposition of Sayfe Kiaei, Ph.D.
20   The time is 1:30:44 p.m.  We are now off the record.
21                 (Recessed at 1:30 p.m.)
22                (Reconvened at 1:55 p.m.)
23             VIDEOGRAPHER:  This begins disk number
24   four of the video deposition of Sayfe Kiaei, Ph.D.
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 1   The time is 1:55:17 p.m.  We are now on the record.
 2   BY MR. HAIGHT:
 3        Q    Doctor, welcome back.
 4        A    Thank you, counsel.
 5        Q    Did you discuss any of your prior
 6   testimony or the subject matter of your testimony
 7   with counsel during the break?
 8        A    No, I did not.
 9        Q    Before we broke we went through the
10   exercise of identifying all of the sort of
11   blacked-out boxes of Figure 4.  Do you recall that?
12        A    Yes, I do.
13        Q    And we had identified the three blocks at
14   the bottom, 501, 502, 503, as 503 being cellular
15   communication software.  Do you recall that?
16        A    Yes, I do.
17        Q    And block 502 being short-range
18   communication software; correct?
19        A    Yes.
20        Q    And 501 referred to other baseband
21   telecommunication software; correct?
22        A    Yes, sir.
23        Q    What is your understanding of what the
24   '532 patent means by other baseband
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 1   telecommunication software?
 2        A    Other physical layer communication
 3   methodologies, algorithms, software.
 4        Q    Can you give me other -- excuse me.  Can
 5   you give me an example of what an other baseband
 6   telecommunications might be other than cellular or
 7   short-range?
 8             MR. MUKERJI:  Objection to form.
 9        A    It doesn't go into detail.  It has a very
10   generic description.  Even the 502 and 503, calling
11   them cellular communication software and the
12   short-range radio software.  501, baseband, I can
13   speculate what they are if you would like me to.
14        Q    I'm not asking you to speculate about the
15   '532 patent.  I'm asking in general.  As a person of
16   skill in the art, or even in your expert opinion,
17   what's an example of a baseband telecommunication?
18        A    Baseband telecommunication is when we are
19   looking at a, at the signal not in the up-converted
20   to whether it's an RF or whatever frequency the
21   transmission is, but it is in a baseband in its
22   baseband frequency.  Baseband refers to the baseband
23   frequency it's operating in.
24             There are -- the physical layer consists
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 1   of, that's pretty much a textbook material.
 2   Physical layer consists of a variety of different
 3   functionalities, algorithms, modulations,
 4   demodulations, coding, et cetera, that goes on in
 5   the baseband functionality.
 6             So these are, I presume they are
 7   separating it out.  What other baseband they are, I
 8   don't know what they mean in here, but baseband in
 9   general are signaling and communications and
10   algorithms that are happening at the base, baseband
11   frequency, that's why they call it a baseband,
12   versus a Bluetooth 2.4 gigahertz frequency or a WiFi
13   5.4 gigahertz frequency.
14        Q    So Bluetooth and WiFi would not be
15   considered to be a baseband communication?
16        A    No.  That's not what I said.  I said at
17   those frequencies.
18        Q    Okay.
19        A    We are talking about there is all of those
20   are in the -- all of those Bluetooth, WiFi and so
21   on, they all have the phy layer, the physical layer
22   as well.  So components of them are in here as well.
23   What I meant was at that frequency.  Baseband is the
24   signaling and modulations, et cetera, at the lower
0100
 1   baseband frequency.  So I did not -- by no means I
 2   meant -- I want to make sure I correct myself.  It
 3   is not by any means that I'm excluding Bluetooth or
 4   WiFi.  All of these and so on, they have the phy
 5   layer in there.
 6        Q    Sure.  Just for terminology, when you are
 7   saying the phy layer, you are referring to the
 8   physical layer?
 9        A    Yes.  Physical layer.  Thank you.  That's
10   a physical layer which deals with actual signals.
11        Q    And in the diagram of Figure 4, the
12   elements 501, 502, 503, they make up the physical
13   layer?
14        A    Well, that's their description of it, and
15   they haven't done a good job of describing what that
16   is.  Calling it a cellular communication software
17   503, that is a very vague definition of it.  Calling
18   it a short-range radio communication software,
19   that's also very vague terminology in there.  So...
20        Q    But you would agree that they are --
21   those --
22        A    Yes.
23        Q    Those components are within or make up the
24   physical layer of this software architecture of
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 1   Figure 4?
 2        A    They could be, yes, they are.  If what
 3   they mean is, is what they describe later on a few
 4   lines later, they are the phy layer, physical layer
 5   of a communication protocol stack.
 6        Q    And by a few lines later, you mean
 7   communication software used to transmit and receive
 8   cellular signals?  Let me ask a different question.
 9   That's probably very loaded.
10        A    Thank you.
11        Q    In column 7, starting at line 60, it says:
12   "In an embodiment, communication software 503," so
13   this would be the cellular communication software,
14   "is a GPRS baseband software component used with
15   processor 306 to transmit and receive cellular
16   signals."
17        A    I don't agree with their definition of
18   that.
19        Q    You don't agree that a cellular
20   communication software is a GPRS baseband software
21   component used to transmit and receive cellular
22   signals?
23        A    I would call this used to send and receive
24   GPRS signals, or other types of signals that's in
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 1   there.
 2        Q    You said send and receive?
 3        A    No, no.
 4        Q    I'm just trying to understand what your
 5   issue with that definition is.
 6        A    My issue with that definition is that as a
 7   GPRS baseband software component, that is a very,
 8   very generic and very abstract notion of what that
 9   means.  So I can't -- looking at that, that could be
10   many, many different things.
11             And then the other thing I have a problem
12   with is that the transmit and receive cellular
13   signal, in the phy layer what comes in is a digital
14   signal that's coming in in whatever format it is,
15   and whatever the media and wireless outside of the
16   Internet and how it's sent back and forth, it has
17   nothing to do with the phy layer what it could be.
18   So calling it a cellular signal, I do not agree with
19   that.  It could be in a GPRS format.
20        Q    And GPRS is a cellular protocol; correct?
21        A    GPRS is a protocol used in the cellular
22   communications.  But that does not -- still I do not
23   agree with calling a GPRS baseband software in the
24   phy layer is a transmit and receive cellular signals
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 1   that comes in there.
 2        Q    And is that because by the time it gets to
 3   the physical layer, it's no longer a cellular
 4   signal?  Is that fair?
 5        A    No.  That's not fair either.  Because we
 6   don't know what happens in the rest of the system.
 7   This is only the software stack protocol in the
 8   baseband of the device.  This has nothing to do with
 9   the air, what's going on outside of the radio or
10   cellular phone or handheld device or a WiFi or LAN
11   or whatever it is.  What's out there and how they
12   were connected is a different issue.
13        Q    Okay.  I think you had said earlier that
14   CDMA would be another type of cellular protocol;
15   correct?
16        A    CDMA is another types of a -- a protocol.
17        Q    Sorry.
18        A    Yes.  Please, go ahead.
19        Q    So in a baseband layer of a device like
20   that shown in the diagram of Figure 4, that cellular
21   communication software would be a different software
22   component for GPRS protocol versus a CDMA protocol;
23   correct?
24        A    In general that's a correct statement,
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 1   yes.
 2        Q    Above the physical layer components that
 3   we identified we see 504, which we agreed was the
 4   media abstraction layer; is that correct?
 5        A    Yes, it is.
 6        Q    What does a media abstraction layer do?
 7        A    I don't know what they are calling a media
 8   abstraction layer here.  It is a pretty abstract
 9   terminology for what they call it.  That's one of
10   the problems I have with this, their definition.  I
11   don't know what they mean by media abstraction
12   layer.  I can speculate or I can guess what they are
13   saying, but I don't think you want me to do that.
14        Q    So if I point you to column 8, starting at
15   line 12, it says media abstraction layer 504, would
16   you agree that that abstraction layer allows the
17   operating system 403 to communicate with the
18   basebands?
19        A    In their figure the way they have shown
20   it, a media abstraction layer is a box between 403
21   and the physical layers, and in their interpretation
22   of that they show that as communicating between the
23   upper layer, the lower layer as they described in
24   their definition here.  What it's saying here is the
0105
 1   first line, media abstraction layer 504 allows
 2   operating system 403 to communicate with baseband
 3   503, 502 and 501 respectfully.  And I want to
 4   emphasize again this is a very abstract way that
 5   they have shown this and it is, terminology here is
 6   different than what I have seen most places.
 7        Q    Are you saying you would refer to that
 8   layer above the physical layer as something other
 9   than a media abstraction layer?
10        A    For me it's not clear what they call, what
11   is their definition of media abstraction layer.
12   That's really not coming to me.
13        Q    Is there a term you would use for an
14   architecture level that would allow communication
15   between an operating system and a baseband layer?
16        A    It depends on the architecture.  It
17   depends on how the software stack is in the network
18   protocol layers.  Top of my head I don't -- there
19   are many different locations used, many different
20   blocks that are used in there.  And again the OSI
21   concept is a concept that the way they have shown it
22   is very abstract.
23        Q    What do you mean by OSI?
24        A    What we were just talking about.  The
0106
 1   network protocol stack.  Sorry.  The network
 2   protocol stack.
 3        Q    And just so we are clear, the network
 4   protocol stack would be the lower-most layer, the
 5   physical layer?
 6        A    No.  The protocol stack is the entire box
 7   500.
 8        Q    Okay.  Where is the -- the network -- I'm
 9   sorry.  So you are saying box 500 is the network
10   protocol stack?
11        A    The whole thing is the protocol stack.
12        Q    Okay.
13        A    Is the protocol stack.
14        Q    And is it your understanding that an OSI
15   is a model for a protocol stack?
16        A    Not necessarily.  It depends on the
17   implementation.
18        Q    I'm just trying to understand the term.
19   Does OSI stand for something?
20        A    I forgot what it is actually, the acronym.
21   So let's stick to the protocol stack in general, 500
22   being a protocol stack.
23        Q    In this network protocol stack of Figure
24   4, the way the layers are arranged, is that to allow
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 1   components to interface vertically with the layers
 2   below it and above it?
 3        A    I can not refer to Figure 4 as how they
 4   are, they are meant to implement this, because they
 5   don't have -- besides very vague abstract
 6   description of how these blocks operate with each
 7   other, and that's actually overall in the patent,
 8   architecture, both hardware and software and the
 9   network infrastructure here is very abstract.  They
10   are not talking any details of how the communication
11   is done.  There are -- we just looked at that
12   paragraph.  There are -- that's it.
13        Q    Would a person of ordinary skill in the
14   art understand how the layers of a protocol stack
15   interact with each other?
16        A    A person of ordinary skill in the art
17   would understand how the protocol stack in general
18   would work for a generic architecture of the
19   software and hardware network, the phy layer and so
20   on.  Yes, they would.
21        Q    We identified the network service plug-ins
22   406 at the top of that network protocol stack in
23   Figure 4.  Do you recall that?
24        A    Yes.  I see the -- I see what they call it
0108
 1   in line 34, which is extended network services such
 2   as network service plug-ins 406 may be added to the
 3   microrouter 404.
 4        Q    Can those individual service plug-ins
 5   communicate with each other?
 6        A    Depends again on the implementation.  I
 7   brought you example of in the phy layer, depends on
 8   implementation, whether there are appropriate
 9   information to be passed, the software is capable of
10   doing that and so forth.
11        Q    Let's turn to Figure 5 of the '532 patent.
12   Luckily, I don't think we will have to go through
13   the same exercise here since it will be a little
14   more clear.  What is your understanding of what
15   Figure 5 is showing there?
16        A    It is a block diagram or I would say a
17   high level, high level diagram of the microrouter
18   404 with the components as shown here.
19        Q    Is the microrouter of Figure 5 arranged in
20   layers similar to a protocol stack?
21        A    I'm not aware of a -- the answer is no,
22   it's not.
23        Q    There is no significance to the
24   arrangement of these blocks?
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 1        A    That's not what I said.  What I said was
 2   it does not signify the network protocol stack.  How
 3   they have stacked these together and the hierarchy
 4   of that, I don't think that's what I mentioned.  I
 5   didn't discuss that.
 6        Q    Right.  I'm not trying to put words in
 7   your mouth.
 8        A    Sure.
 9        Q    I'm just asking the question.
10        A    No.  It's not a network protocol stack,
11   conventional network protocol stack I would see.
12        Q    But there are layers of this microrouter
13   arranged in a hierarchical format.  Is that fair to
14   say?
15        A    I wouldn't say that it is in a
16   hierarchical format, because you have the network
17   services and the hooks that connect to that.  Would
18   that be above network services?  Or is that in the
19   same level, just connecting to that?  So are the
20   plug-ins only -- I don't know what this plug-in
21   ladder is on the left, how are they connected
22   together with the rest of the plug-ins and so forth?
23   I don't believe it's necessarily in any hierarchical
24   format they have shown it.
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 1        Q    Do you see the lower-most block labeled as
 2   network services 580 of Figure 5?
 3        A    I see network services 580 at the bottom
 4   of that figure.
 5        Q    What is your understanding of what network
 6   services 580 represents?
 7        A    As it says also in the figure, it performs
 8   PPP, dynamic host configuration, DHCP, routing, NAT,
 9   network address translation, and BAP, which I forgot
10   what BAP was.  After all these acronym with all
11   these four patents and, I don't know what BAP is.
12        Q    That's understandable.
13        A    Oh, I'm sorry.  It is here.  It is a
14   Bluetooth access profile.
15        Q    There we go.  And you mentioned the
16   DHCP/PPP block 552.  What is your understanding of
17   what that block does?
18        A    In general, these are network services
19   that provides dynamic host allocation in the
20   Internet IP.
21        Q    Would you agree that a DHCP or PPP server
22   would provide IP network information to the terminal
23   as its used in the '532 patent?
24        A    IP information.
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 1        Q    Like an IP address?
 2        A    Yeah.  IP information, yes.  Not IP
 3   network information.  I have to be careful what that
 4   means.  IP information, yes.
 5        Q    And do you see block 550 labeled Routing?
 6   Do you have an understanding of what that block is
 7   doing in the context of Figure 5?
 8        A    In a general fashion, because they don't
 9   describe the details of what routing 550 is.  In
10   general, I assume they mean routing of the IP or IP
11   packets.  But it doesn't describe the details of
12   what's in 550.  And again this block again is
13   another example of how the descriptions of the
14   blocks in this patent are very generic and high
15   level abstract.
16        Q    Would a person of ordinary skill in the
17   art understand what routing block 550 is doing?
18        A    A person of ordinary skill in the art
19   would know what routing means and what it is.  But
20   routing between what elements between, whether we
21   are talking about routing between what and what and
22   how we are routing and so forth.  There is a lot of
23   details in routing.  It's important in the
24   architecture of the system to know and how it's
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 1   implemented.
 2        Q    If I could direct your attention to column
 3   9 of the '532 patent, starting roughly around line
 4   21.  Do you see the section there called Routing?
 5        A    Yes, I see that.
 6        Q    And in the second paragraph of that
 7   section, starting at about line 27, it says:
 8   "Routing component 550 is responsible for IP packet
 9   queuing/dropping."  Do you see that?
10        A    Yes.
11        Q    What is your understanding of IP packet
12   queuing/dropping?
13        A    In general what they mean by here is that
14   the IP, the routing component 550 is responsible for
15   IP packet queuing, meaning that if the IP is coming
16   in, queue them -- queuing -- actually, later on it
17   describes it later on.
18             So if you go down by, exactly right after
19   that it describes what it means by that.  An IP
20   packet dropping software component is used for
21   reducing congestions caused by having more than one
22   terminal connected simultaneously.  In an embodiment
23   of the present invention, routing 550 includes a
24   queuing software component, quality of service
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 1   software component or equivalent for queuing IP
 2   packets.
 3             And it continues on discussing that,
 4   likewise, routing component 550 includes a dropping
 5   software component that is configured by service
 6   manager, a user or other remote entity.  I think it
 7   has a description of that in the rest of the
 8   paragraph in there.  And then it continues on again.
 9   There is more description down at the bottom of that
10   paragraph.
11        Q    Okay.
12        A    If you like me to, I can go through that.
13        Q    No.  That's okay.  Going back to Figure 5,
14   another block in that network services layer is the
15   NAT 553.  Do you see that?
16        A    Yes.
17        Q    What does NAT stand for again?  Sorry.
18        A    Network address translation.
19        Q    What is your understanding of what that
20   component is doing in the context of the microrouter
21   in the '532 patent?
22        A    Actually, I believe I described that also
23   in my declaration.  I have to find it.  I have a
24   brief description of that on page 28, paragraph 64,
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 1   where it describes a prior art, which is RF 2663.
 2   But I'm going to focus on the definition that it has
 3   for network address translation.
 4             "Describes an IP network address
 5   translator, NAT, that can be implemented on a router
 6   or a local network."  And then in the end of the
 7   second line:  In particular, RF 2663 describes the
 8   basic NAT, which translates between IP address in a
 9   private domain and an external domain.
10             So with that definition, and I'm going to
11   assume that what they mean here in Figure 5, NAT is
12   the same NAT, which is a network address
13   translation, which is also in paragraph, in line 55,
14   column 9 of the patent, which describes the details
15   of the NAT in here.  But the general description of
16   it is a network address translator that translates
17   between IP addresses in one domain which is private
18   domain and one domain external domain using it in
19   this patent.
20        Q    What is your understanding of what the BAP
21   block 551 does in the context of the '532 patent?
22        A    BAP, reading column 8 of the patent '532,
23   line 50 -- sorry -- line 55, is a software component
24   enables Bluetooth terminal to gain access to a LAN
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 1   116, and it says to a WAN by using IP protocol,
 2   wireless -- wide band area network by using IP
 3   protocol.
 4             And it describes this more later on in the
 5   last paragraph, which is line 63, that says:
 6   Bluetooth LAN Access Profile software component
 7   allows a LAN Access client in a terminal to obtain
 8   an IP address and use the IP address in order to
 9   gain connectivity to other LAN terminals or to a
10   WAN, behaving as if they were on a LAN.  I'm
11   finished.  Thank you.
12        Q    The layer above the network services 580
13   is labeled as Hooks 590.  Do you see that?
14        A    Yes, I do.
15        Q    What is your understanding of what hooks
16   are as they are used in the '532 patent?
17        A    That's also described in the patent '532.
18   Their definition is hooks to Extended Network
19   Service Plug-ins, the top line, line 1, starting in
20   column 10, that describes it as in an embodiment of
21   the present invention, microrouter 404, that is in
22   Figure 5, includes hooks 590 allowing for the
23   extension of microrouter 404 networking services,
24   such as plug-ins 406.
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 1        Q    Would you agree that those hooks are, they
 2   act as an interface between the plug-ins and the
 3   network services?
 4        A    In their particular implementation hooks
 5   590 are, and description of what I just read in
 6   their implementation is, they are looking at it as
 7   connecting the plug-ins 406 with the network
 8   services.
 9        Q    When you say connecting, is that the same
10   as providing an interface?
11        A    Yes, providing interface as a hook,
12   meaning interfaces between the two.
13        Q    If we could turn back to Figure 1, and
14   specifically to element 115 labeled communication
15   operator.  Do you see that?
16        A    Yes, I do.
17        Q    Would you agree that in the context of the
18   '532 patent, that the communication operator
19   controls manager server 102?
20        A    The representation they have and the
21   description they have -- sorry.  The '532 patent
22   has, I apologize for calling them they.  Strike
23   that.  The description that '532 patent has in line
24   62, it describes that, in the embodiment of the
0117
 1   present invention, WAN 105, carrier backbone 104 and
 2   manager server 102 is singly or in combination a
 3   telecommunication network that is managed and
 4   monitored by operator 115.  I think -- yeah.  That's
 5   it.
 6             THE WITNESS:  The time is?  2:45?  I don't
 7   have a watch.  That's why.
 8             MR. MUKERJI:  Do you need a break?
 9             THE WITNESS:  Not right now but maybe
10   after a couple questions.
11             MR. HAIGHT:  I'm actually at a decent
12   breaking point.
13             THE WITNESS:  That would be great.
14             VIDEOGRAPHER:  The time is 2:42:52 p.m.
15   We are now off the record.
16                 (Recessed at 2:42 p.m.)
17                (Reconvened at 3:01 p.m.)
18             VIDEOGRAPHER:  The time is 3:01:04 p.m.
19   We are now on the record.
20   BY MR. HAIGHT:
21        Q    Welcome back, doctor.
22        A    Thank you, counsel.
23        Q    During the break did you discuss the
24   substance of your testimony with counsel?
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 1        A    No, I did not.
 2        Q    Thank you.
 3        A    Thank you.
 4             MR. HAIGHT:  I'm going to hand you what we
 5   will mark as 1443-5.
 6              (1443 Exhibit Number 5
 7              was marked for identification.)
 8             THE WITNESS:  Thank you.
 9   BY MR. HAIGHT:
10        Q    Feel free to review the entire exhibit,
11   but my question is do you recognize what's been
12   marked as Exhibit 1443-5?
13        A    Yes, I do.  It is a Patent Number 662,017;
14   also, I referred to it as Hoffman in my declaration.
15        Q    Okay.  Just to be clear, I think you
16   skipped a number.  This would be U.S. Patent
17   6,622,017; is that correct?
18        A    Yes.  You are correct.  6,622,017.
19        Q    Thank you.
20        A    Thank you, sir.
21        Q    Is this a document you reviewed in
22   preparation of your declaration?
23        A    Yes, I have.
24        Q    What is your understanding of, generally,
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 1   of what the Hoffman patent is teaching?
 2        A    The general description of what the patent
 3   teaches is, I have it outlined in my paragraph 43 of
 4   my declaration, which says that Hoffman describes,
 5   if you are ready with that?
 6        Q    Uh-huh.
 7        A    Hoffman describes a cellular mobile
 8   station, such as a digital cellular telephone or
 9   mobile handset, that uses over-the-air programming
10   to download software modules, or plug-ins, into the
11   handset.  Such over-the-air programming over
12   cellular connections allows a user to download
13   software onto a mobile handset from any equipment
14   coupled to the Internet, virtually anywhere in the
15   world.  So that's a general description of the
16   patent.
17        Q    Hoffman doesn't disclose or discussed ad
18   hoc networks, does it?
19        A    Excuse me.  To the best of my recollection
20   on this patent, it does not describe any of the ad
21   hoc network, ad hoc network methods.
22        Q    Hoffman also does not discuss or teach the
23   use of Bluetooth in any of its networks; is that
24   correct as well?
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 1        A    I don't recall Hoffman discussing
 2   specifically Bluetooth network in the Hoffman
 3   disclosure patent.
 4        Q    And Hoffman doesn't teach or describe the
 5   use of JINI technology or Java technology; is that
 6   correct?
 7             MR. MUKERJI:  Did you say JINI or Java,
 8   counsel?  I'm sorry.  I missed that.
 9             MR. HAIGHT:  I said both.
10        A    Hoffman does not explicitly discuss JINI
11   or Java technologies in the Hoffman patent, '017.
12        Q    Would you agree that the plug-ins that are
13   described in Hoffman are meant to upgrade the
14   terminal devices onto which those plug-ins are
15   downloaded?
16        A    I'm sorry.  You said to upgrade the
17   terminal devices?
18        Q    To upgrade the units.  Sorry.
19        A    Oh, okay.  What Hoffman teaches is in
20   paragraph 44 of my declaration, which is the mobile
21   handset -- any time you are ready I can read that.
22        Q    Sure.
23        A    The mobile handset 5 downloads software
24   modules, called plug-ins, over a cellular network
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 1   using the over-the-air programming from multiple
 2   third-party server -- sorry -- from a remote, from a
 3   remote third-party server 37.  The remote server 37
 4   can transmit the plug-ins to the cellular network
 5   and thus over the air-link to the mobile handset 5.
 6             For example, the mobile handset 5
 7   communicates with a wireless telephone network 3 via
 8   cellular or personal communications services,
 9   service, PCS type services.  The next line discusses
10   that the plug-in modules can be downloaded from
11   various sources on the Internet, et cetera.  I'll
12   stop there.
13             MR. HAIGHT:  I'm going to hand you what we
14   will mark as Exhibit 1443-6.
15              (1443 Exhibit Number 6
16              was marked for identification.)
17   BY MR. HAIGHT:
18        Q    Do you recognize what's been handed to you
19   as Exhibit 1443-6?
20        A    Yes, counsel.  It is a version, IEEE
21   Standard 802.11b-1999 version edition of the Part
22   11:  Wireless LAN Medium Access Control, or MAC, and
23   a physical layer, PHY, specification for the
24   higher-speed physical layer extension in the 2.4
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 1   gigahertz bandwidth, which is also the -- I'm going
 2   to call this the 802.11b, or wireless LAN
 3   specification.
 4        Q    You understand this document to be a
 5   supplement to the 802.11 standard; is that correct?
 6        A    Yes, it is.  This is a 1999 version, which
 7   may be different than what I have, which is -- maybe
 8   it's the same thing -- which was the 2000 version,
 9   but this one was -- I think it may be the same
10   thing, so yeah.
11        Q    When you say 2000 version, what do you
12   mean?
13        A    It was published in January 20th of 2000,
14   but that's the same document I believe.  If you look
15   at the copyright on the first page, at the bottom of
16   the first page it says published January 20th of
17   2000.  And that's what I have in my reference on
18   page 4 of my prior art, which is the same thing.  So
19   I wanted to make sure I don't have a different
20   supplement to this.
21        Q    Sure.
22        A    It is a Part 11, and it is a -- yeah.
23   It's the correct version.  Yeah.  Sorry.  These
24   change, every month they change.  If you are
0123
 1   involved in the standards, every month there is a
 2   supplement and that supplement changes almost on a
 3   quarterly basis, so I want to make sure I'm looking
 4   at the same thing.  I don't mean to be picky here.
 5        Q    No, no.  That's fine.
 6        A    There could be substantial changes in
 7   there as we go forward.
 8        Q    That leads to my next question.
 9   Throughout this document there are portions that are
10   underlined and portions that have strike-throughs.
11   What is the significance of those markings?
12        A    I have been in the standards bodies
13   before, and what we do is that the editors when
14   they, the different representatives of the companies
15   meet in the standards body.  We may not agree on the
16   language or we may strike language or components of
17   the standards so we strike through that.  There are
18   components that we may need to have different
19   discussions, we underline those and so on and so
20   forth.
21             There is a specific format we use to keep
22   the document in a format that everybody will
23   understand, and the last meeting, these are the
24   issues we discussed, these are the issue we strike
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 1   over, and that will continue until the final version
 2   is done, and even then it's not done.
 3        Q    So it's fair to say the strike-throughs
 4   and the underlines are edits made to a previous
 5   version?  Is that fair?
 6        A    Yes.  It's a continual edition of the
 7   standards.  And this was in 1999.  Yeah.
 8        Q    And is there an indication on this
 9   document that this was the version that was accepted
10   by the committee?
11        A    Up to this point it was accepted as it was
12   by the committee when it was published.  It's not --
13   if what you mean is a different question, I can, if
14   you are more specific.
15        Q    Let me ask it a different way.  Is there
16   anything in this document to indicate that this
17   isn't just a marked-up draft of the standard or of
18   the supplement?
19        A    No.  This is not a marked-up draft.  At
20   the time this was an agreed upon standard at the
21   time that it was published and agreed upon standard
22   by the committee at that point.
23        Q    How do you know that generally speaking?
24        A    By the fact that it discusses that in the
0125
 1   document as well, you know, it discusses at the top,
 2   this is the IEEE standards.
 3        Q    Where are you looking, sir?
 4        A    At the page 2.  It describes what the
 5   standards is, it describes the use of the IEEE
 6   standards is discussion on the second paragraph, and
 7   then in the fourth paragraph it discusses the
 8   questions that may arise regarding the meaning of
 9   this standard and if there are any
10   interpretations -- if this was a draft, there would
11   be a specific, either a watermark or specific things
12   that would say this is a draft.  So I assume -- I
13   was not in that committee at that time.  If this was
14   a draft, there would be a clear indication on that
15   up front or even a watermark that would say that
16   this is a draft document.  So...
17        Q    To the best of your knowledge, the edits
18   in the supplement were in fact adopted as part of
19   the standard; is that correct?
20        A    Yes.  And also page 8 it describes that
21   editing done in there.  If you look at page 8 of the
22   document, which is page 1 of the 802.11 document,
23   but the page 8 of your reference, the paragraph,
24   second paragraph on the page 1 of the standard, it
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 1   says the editing instructions are shown in bold, et
 2   cetera.  So it discusses all the formatting
 3   questions you already had in there.  So to the best
 4   of my knowledge, this was the standard that was at
 5   that time adopted by the IEEE body that was an
 6   802.11b committee, technical committee.
 7        Q    The 802.11 standard, is that also known as
 8   a WiFi standard?
 9        A    Would I generalize it as a WiFi standard,
10   802.11?  I hesitate to say that because I believe
11   that -- I'm just thinking if there were some other
12   standards that may have used the same first five
13   numbers as well.  I don't know whether -- but for
14   the sake of this discussion here, this is
15   specifically standard for 802.11 -- one second.  Let
16   me -- I guess my preference would be to keep as
17   802.11 dot B standard rather than calling it a WiFi,
18   because it is, it is 802.11b.  So I would like to
19   keep it that way.  I don't want to cause
20   interpretation of that because WiFi could be many,
21   many different things.  Since we are talking about
22   the standard, let's stick to the number it has.
23        Q    I was more asking in general.  I
24   understand the purpose.  I will be as specific as
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 1   possible.
 2        A    I was on the standards body for a few
 3   years and we were very sensitive about even any Bs,
 4   Cs or C primes and so forth.  In general if you like
 5   to call it a WiFi, I prefer to call it 802.11b.
 6        Q    And is it your understanding that the
 7   802.11b standard is implemented through a media
 8   access protocol known as CSMA?
 9        A    Could you point exactly in the document
10   you are talking about where it talks about CSMA?
11        Q    I'm asking generally.
12        A    Again with all the acronyms and all the
13   names, there is CSMA, there is CDMA, there is QDSS.
14   So if you have a specific, please point that.
15        Q    Yep.  I will try and pin that down.
16   Sitting here today, do you have an understanding of
17   what CSMA, a CSMA media access protocol is?
18        A    Not off top of my head to be frank, no.
19   So if you have a -- if I discuss it anywhere in my
20   document, please point to that.
21        Q    On page -- it's lower case Roman IV of the
22   actual standard, it's stamped as page 4, cardinal 4,
23   and starting on the previous page, it says:  "The
24   standards defining the access technologies are as
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 1   follows."
 2        A    No, I'm sorry.
 3        Q    On page 3.
 4        A    Here we go.  Okay.  So where on the page
 5   again?
 6        Q    So maybe we start with the paragraph on
 7   page 3 that says, about halfway through the page, it
 8   says "this family of standards."
 9        A    Yeah.  Do you want me to read that?
10        Q    Sure.
11        A    Okay.  I read that, and there are all
12   these annotations for the IEEE Standard 802 and so
13   forth and all the columns in there.
14        Q    Sure.
15        A    Then the next page is the CSMA; right?
16        Q    Right.  That second bullet point on page 4
17   says:  "CSMA/CD Access Method and Physical Layer
18   Specifications"?
19        A    Uh-huh.
20        Q    Does that refresh your recollection of
21   what, CSMA is a media access protocol?
22        A    I don't know what the acronym exactly
23   stands for, but it is media access control.  If you
24   don't mind, let me look at it for a second in that
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 1   section, which I don't know whether this document
 2   describes that or not.
 3        Q    If I submit to you that it stands for
 4   carrier sense multiple access, would you agree with
 5   that?
 6        A    I don't remember exactly the acronym, what
 7   it was.  To be frank, it's not a memory test.
 8        Q    I understand.  But, so sitting here today,
 9   you are not aware that the 802.11 standard
10   implements CSMA/CD media access protocol?
11             MR. MUKERJI:  Objection to form.
12        A    Not remembering acronyms does not mean
13   that.  That's not what I said.  I said acronyms, I
14   don't remember exactly the details of acronym, what
15   it was for.  I am familiar with the 802.11 media
16   access control and what it does.  But that's outside
17   of the -- but anyhow, that's it.
18        Q    Is the 802.11 media access protocol based
19   on a master/slave relationship, or media access
20   protocol?
21        A    I don't recall that, but in general the
22   master/slave relationship can be implemented in any
23   network configurations in here.  But I don't
24   remember the details of 802.11 had a master/slave
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 1   configuration.  It may have been contributions in
 2   there and discussions in there which they supported
 3   master/slave.  Off the top of my head I don't
 4   remember that.  But I don't see what would preclude
 5   that from having a master/slave relationship.
 6        Q    Is there anything in the supplement IEEE
 7   standard that's been marked as 1443-6 that indicates
 8   a 802.11 protocol would implement a master/slave
 9   media access protocol?
10        A    Again looking at this top of my head, I
11   don't remember seeing that in here.  But in general
12   the master/slave relationship can be implemented
13   within a network of wire line or wireless devices
14   and each other.  That's not a -- that's a very much
15   a well-known concept in the communication systems.
16        Q    Does 802.11 encompass wire line
17   communications?
18        A    I said in general.  Wireless and wire.
19   The statement I made was a general statement.
20        Q    Sure.  I'm talking about this document
21   specifically.
22        A    It is a wireless system.  And I don't see
23   any reason why what would preclude or exclude 802.11
24   from having a master/slave relationship.
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 1        Q    Would you consider master/slave to be a
 2   type of media access technology?
 3        A    That's a very generic and general
 4   statement.  Master/slave relationship is used even
 5   in printers, and in -- it goes back to, the best I
 6   recollect, from 1980s, even late '70s I was taking
 7   network class.  At that time master/slave
 8   relationships was well-known fact in memory, in how
 9   to connect daisy-chain printers together, how to
10   connect memory devices together.  So it's not a,
11   necessarily a just a network media access control
12   configuration.
13        Q    In the paragraph we discussed on page 3
14   where it says "this family of standards", do you see
15   that?
16        A    Yes.
17        Q    The second sentence of that paragraph
18   says:  "The access standards define seven types of
19   medium access technologies."  Do you see that?
20        A    Yes.
21        Q    Do you have any understanding of what
22   those, specifically what those seven types of media
23   access technologies are?
24        A    Not off top of my head.  I would be happy
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 1   to read this.  And also it says at the end of the
 2   line, paragraph, that other types are under
 3   investigation.
 4        Q    But you don't know what those types are?
 5        A    No.  No, I do not.
 6             MR. HAIGHT:  We need to change the tapes
 7   real quick.
 8             VIDEOGRAPHER:  This concludes disk number
 9   four of the video deposition of Sayfe Kiaei, Ph.D.
10   The time is 3:33:17 p.m.  We are now off record.
11                 (Recessed at 3:33 p.m.)
12                (Reconvened at 3:37 p.m.)
13             VIDEOGRAPHER:  This begins disk number
14   five of the video deposition of Sayfe Kiaei, Ph.D.
15   The time is 3:37:46 p.m.  We are now on the record.
16   BY MR. HAIGHT:
17        Q    Dr. Kiaei, I'm going to hand you what we
18   are marking as Exhibit 1443-7.
19              (1443 Exhibit Number 7
20              was marked for identification.)
21             THE WITNESS:  Thank you.
22   BY MR. HAIGHT:
23        Q    Do you recognize what's been marked as
24   Exhibit 1443-7?
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 1        A    Yes, I do, counsel.  It is a RFC 2663
 2   reference used as a prior art in my declaration,
 3   which is titled IP Network Address Translator (NAT)
 4   Terminology and Considerations.
 5        Q    Just for terminology sake, RFC, does that
 6   stand for requests for comments?
 7        A    Yes.  RFC stands for requests for comments
 8   within the network working group.
 9        Q    Do you have any understanding of what the
10   network working group is?
11        A    I have not participated in that group
12   before.  I have a general idea of what that working
13   group is, but I don't have a lot of detailed
14   information about it.
15        Q    Is that a working group within a larger
16   organization?
17        A    I believe so, but I'm not sure which
18   organization they belong to, or that it was part of
19   an ITU FC, IEEE.  It was overall a networking group
20   that, working group that we were aware of.  I don't
21   know the details of how they are shared and so.
22        Q    Do you see the reference in the upper
23   right-hand corner to Lucent Technologies?
24        A    Yes, I see that.
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 1        Q    And it's got a date of August 1999; is
 2   that correct?
 3        A    Yes, it does.
 4        Q    Is it possible that the network working
 5   group is, for lack of a better word, a working group
 6   within the company Lucent Technologies at the time?
 7             MR. MUKERJI:  Objection to form.
 8        A    I do not know that.  I cannot comment on
 9   that.  I can tell you about my experience within the
10   working groups if that helps your question.
11        Q    No.  I'm just trying to understand the
12   context of where this document came from?
13        A    No.  In general working groups are -- when
14   the Bluetooth standard started before that, Intel,
15   Microsoft, a number of other companies created the
16   Bluetooth working group and we got together.  That
17   was for Bluetooth.  I don't know what this one is.
18   I cannot speculate.
19        Q    Did you identify this reference personally
20   as a prior art reference in the scope of your work
21   for this IPR?
22        A    I don't believe I did on this one.  No, I
23   did not.
24        Q    Exhibit 1443, I believe you identified the
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 1   title is the IP Network Address Translator (NAT)
 2   Terminology and Considerations; is that correct?
 3        A    Yes.  1443-7; right?
 4        Q    Yes.
 5        A    Dash seven, yeah.
 6        Q    I'm sorry.  Did I --
 7        A    You just said 1443.
 8        Q    I apologize.  Thank you.
 9        A    That's okay.
10        Q    And I think you had alluded to it and
11   pointed to a paragraph in your declaration earlier
12   when we were generally discussing the NAT component
13   in the '532 patent, you referred to this document.
14   Would it be fair to say that network address
15   translation as used in this document is a method by
16   which IP addresses are mapped from one realm to
17   another in an attempt to provide transparent routing
18   to hosts?
19             MR. MUKERJI:  Can I get that question back
20   please, starting with would it be fair?
21                         -  -  -
22             (Whereupon the following portion of the
23   testimony was repeated by the Court Reporter:
24               QUESTION:  Would it be fair to say that
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 1   network address translation as used in this document
 2   is a method by which IP addresses are mapped from
 3   one realm to another in an attempt to provide
 4   transparent routing to hosts?)
 5                         -  -  -
 6        A    Give me one second.  Here we go.  I would
 7   like to correct your statement and go back to my
 8   declaration, paragraph 64, which is I feel more
 9   comfortable with this definition in terms of
10   paragraph 64, line 3, which is also described in
11   2663 reference, "basic NAT, which translates between
12   IP addresses in a private domain and an external
13   domain," and then it goes on describing other NAT.
14        Q    Let me point you to the first page of that
15   Exhibit 1443-7 in the first line of the abstract.
16   Do you disagree with that statement?
17        A    It is really -- it's talking about
18   multiple statements in here, so I don't know which
19   one you are talking about.  So if you are talking
20   about -- are you talking about the preface or
21   abstract?  Sorry.  Which line are we talking about
22   in page 1 of the RF 2663?
23        Q    The language I read to you was the first
24   line of the abstract.
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 1        A    Of the abstract.  Sorry.  Okay.  I was
 2   reading the preface.  What it says in here is that
 3   network address translation is a method by which IP
 4   addresses are mapped from one realm to another in an
 5   attempt to provide transparent routing to host.  In
 6   an attempt to provide transparent routing to host.
 7             So in general I agree with that statement.
 8   However, it is saying in an attempt to -- it does
 9   not talk about the details of how and exactly it's
10   implemented.  And it talks about traditionally NAT
11   devices are used to connect an isolated address
12   realm with private unregistered addresses to the
13   external realm with globally unique registered
14   addresses.
15             So I think it defines it a little bit more
16   clearly here.  And then -- then it talks about this
17   document attempts to describe the operation of NAT
18   devices and the associated considerations in general
19   and to define terminology used to identify various
20   flavors of NAT.  I agree with that statement they
21   have in the abstract.
22        Q    So that abstract and the language you just
23   read identifies that there is various flavors of
24   NAT; is that correct?
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 1        A    It describes the overall idea of what NAT
 2   is in terms of connecting isolated address field in
 3   the private unregistered address to an external
 4   realm with globally registered address.  And then
 5   later on it talks about various different forms of
 6   NAT, including the one I have in my declaration,
 7   which is on NAPT.  So that's what it's saying in
 8   that document.
 9        Q    By NAPT, you mean network address port
10   translation; is that correct?
11        A    Yes.
12        Q    Would you agree with me that there are
13   other ways to translate IP addresses between a
14   private domain and an external domain that don't
15   rely on NAT?
16             MR. MUKERJI:  Objection to form and
17   outside the scope.
18        A    They -- my analysis was based on looking
19   specifically for NAT and the references I have here
20   and the description of what NAT, which I have in my
21   references.  Are there other methodologies to do it
22   without NAT?  There may be.  I did not consider that
23   and I did not look at it.
24        Q    Would a person of ordinary skill in the
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 1   art recognize there are multiple ways other than NAT
 2   to translate IP addresses in a private domain to an
 3   external domain?
 4        A    Again as I said, my focus was not to look
 5   at different ways of doing NAT and how it's done,
 6   but to focus on the prior art and the '532 patent
 7   and see how NAT is described, which is in my, the
 8   translation is done which is also in my document,
 9   declaration multiple places I have described it.
10             Are there other ways of doing it?  I can
11   speculate and give you a hypothetical answer in the
12   hypothetical question.  Is there a possibility that
13   a POSITA may come up with their own different way of
14   doing that?  I cannot speculate on that.
15        Q    You can't say whether NAT is the only way
16   you can translate an IP address between a public
17   domain and a private domain?
18             MR. MUKERJI:  Objection to form.
19        A    I believe I already answered that.
20        Q    So the answer is no?
21        A    My answer is my focus was not to look at
22   different ways of doing NAT.  My focus was to look
23   at the prior art and '532 and the references I have
24   here, and what I have is a network address
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 1   translation done that's described in my report.  If
 2   there are other ways hypothetically, there may be
 3   other ways.  Top of my head right now sitting here,
 4   I can't say that.  If you want me to look into the,
 5   read the NAT document, I can go through that
 6   document and see if there are other ways it
 7   describes it and look at my other references, I can
 8   do that.
 9        Q    Is the NAT described in Exhibit 1443-7,
10   did that, does that live in a particular layer of a
11   protocol set, network protocol set?
12        A    One place that I mention this is in my
13   declaration 50, in paragraph 50, page 21, where I
14   discuss in view of router plug-ins, how a POSITA, a
15   person of skill in the art, would have modified
16   Marchand's mobile gateway 33 to implement its
17   routing and address translation functionalities by
18   utilizing a router and routing software technology
19   prescribed in the router plug-ins.  So one method
20   would be to look at this in a router plug-in.
21             MR. HAIGHT:  I object as non-responsive.
22   BY MR. HAIGHT:
23        Q    My question was whether or not the NAT
24   lives in a particular layer of the protocol stack.
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 1   I wasn't discussing Marchand, I wasn't discussing
 2   router plug-ins.  Talking about the NAT
 3   implementation and whether that necessarily lives in
 4   one layer, one particular layer of a protocol stack?
 5        A    The network translation in general for
 6   network address translation depends again on the
 7   implementation, but generally it is in the stack
 8   obviously above the phy layer, physical layer, and
 9   on the implementation, it could be in the network
10   layer in the middle or it could be in the upper
11   layer where it's, as I said in here, within the
12   router plug-ins and upper layer of the stack.  It
13   depends on the implementation.
14        Q    If you could look at page 2 of Exhibit
15   1443-7?
16        A    Uh-huh.
17        Q    And the fourth paragraph.  It starts by
18   saying, "NAT devices attempt to provide."  Do you
19   see that?
20        A    Yes, I do.
21        Q    And feel free to read the whole paragraph,
22   but I'm going to point your attention to the third
23   sentence that says:  "This solution only works when
24   the applications do not use the IP addresses as part
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 1   of the protocol itself."  Do you see that?
 2        A    Yes, I do.
 3        Q    Does that indicate to you that there are
 4   other solutions that are not based on NAT that would
 5   be used to translate addresses between two domains?
 6             MR. MUKERJI:  Objection to form.
 7        A    That's their interpretation of it, in
 8   terms of they are not offering any other solutions I
 9   see here.  They are saying that if the particular
10   NAT devices attempts to provide a transparent
11   routing solution and do not use IP address in the
12   part of the protocol.  I already answered this
13   question in terms of are there other ways of doing
14   NAT, and the one I'm familiar with and I discussed
15   it in my report is outlined in my discussions in
16   here.  In this prior art is claiming that this
17   solution would work only with the application of --
18   sorry -- this solution only works when the
19   application do not use the IP address as part of the
20   protocol itself.
21             Whether I agree with it or not, I have to
22   analyze it and look at the whole discussion they
23   have and see within which context they are talk
24   about if NAT works or doesn't work.  I'm familiar --
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 1   sorry.  That's it.
 2             THE WITNESS:  Oh.  Did my microphone fall?
 3   Can you hear me?  Okay.  Good.  Forgot to put it on.
 4        A    It's very much application dependent and
 5   how it's implemented.
 6        Q    There could be applications that call for
 7   routing that don't implement the NAT system?
 8             MR. MUKERJI:  Objection to form.
 9        A    What I meant in terms of an application
10   here was the overall architecture of the system, not
11   the specific applications.  For a given architecture
12   of hardware and software, the implementation that I
13   have discussed is a NAT in my report.  Again I don't
14   want to speculate are there any other ways of doing
15   that on the fly here and engineer other methods of
16   doing that.  I don't have that.
17        Q    I'm not asking you to speculate.  I'm
18   asking you based on the structure of that paragraph
19   that says this solution only works under certain
20   conditions, doesn't that necessarily mean that there
21   are other solutions that would be implemented in
22   that situation?
23        A    This is their claim and that's not what
24   they say.  They don't say that that solution --
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 1   there are not other ways of implementing this.  I
 2   mean that paragraph, if I read that paragraph by
 3   itself, I cannot conclude what exactly they mean by
 4   that.  I have to look at the entirety of the report
 5   and see this is specific example they are
 6   discussing, under what cases and circumstances it
 7   would not work.  So it's a hypothetical thing.  At
 8   this point I cannot point to it and analyze it.
 9        Q    If I could direct your attention to page 6
10   of that same exhibit, 1443-7, and the paragraph
11   number 3 that's headed, quote, "What is NAT?"  Do
12   you see that paragraph?
13        A    Oh, yes.
14        Q    Could you read that paragraph for the
15   record, please?
16        A    Sure.  Network address, a network address
17   translation is a method by which IP addresses are
18   mapped from one address realm to another, providing
19   transparent routing to end hosts.  There are many
20   variations of address translations that lend
21   themselves to different applications.  However, both
22   flavors of NAT devices should share the following
23   characteristics, which are the three characteristics
24   that is outlined on page 7 in terms of transparent
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 1   address assignment, transparent routing to address
 2   translation, routing here refers to forwarding
 3   packets and not exchanging routing information, and
 4   ICMP error packet payload, and it goes on more in
 5   here, but I'm going to stop here.
 6        Q    That's fine.  Thank you.
 7        A    Yeah.
 8        Q    RFC 2663 doesn't discuss mobile phones,
 9   does it?
10        A    RFC 2663 is primarily discussing
11   networking and in general networking as also viewed
12   in the abstract, it discussed network address
13   translation is a method by which IP addresses are
14   mapped from one realm to another realm.  So it's
15   looking at in general networking, a person of skill
16   in the art would be able to understand that this
17   networking could apply for wireless applications as
18   well.
19        Q    Does RFC 2663 discuss JINI/Java
20   technology?
21        A    To the best of my recollection, it does
22   not discuss JINI/Java in the RFC 2663.  Thank you.
23             MR. HAIGHT:  I'm handing you -- excuse me.
24             THE WITNESS:  Maybe before we start do you
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 1   mind if we take a five-minute break?
 2             MR. HAIGHT:  That's fine.
 3             VIDEOGRAPHER:  The time is 4:11:08 p.m.
 4   We are now off record.
 5                 (Recessed at 4:11 p.m.)
 6                (Reconvened at 4:27 p.m.)
 7             VIDEOGRAPHER:  This begins disk number six
 8   of the video deposition of Sayfe Kiaei, Ph.D.  The
 9   time is 4:27:16 p.m.  We are now on the record.
10   BY MR. HAIGHT:
11        Q    Dr. Kiaei, welcome back.
12        A    Thank you, counsel.
13        Q    Did you happen to discuss any of your
14   testimony today with your counsel during the break?
15        A    No, I did not, counsel.
16        Q    I'm going to hand you what we are going to
17   mark as 1443-8.
18              (1443 Exhibit Number 8
19              was marked for identification.)
20             THE WITNESS:  Thank you, sir.
21   BY MR. HAIGHT:
22        Q    Do you recognize Exhibit 1443-8?
23        A    Yes, I do, counsel.  It is a, the
24   reference I call Marchand, which is patent
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 1   WO2001/076154.
 2        Q    This is a document you reviewed in
 3   preparation for your declaration?
 4        A    Yes, sir, I did.
 5        Q    And Marchand teaches at a high level using
 6   an ad hoc network to share services amongst the
 7   devices in that ad hoc network?  Would you agree
 8   with that?
 9        A    What Marchand teaches is that paragraph 25
10   on my declaration, which describes a mobile phone
11   configured to act as a gateway between two different
12   networks, an external wireless IP network and a
13   local wireless ad hoc network as shown in Figure 3
14   of Marchand.
15        Q    And what is your understanding of what an
16   ad hoc network is?
17        A    I described that also further in paragraph
18   28 of my declaration.  Local ad hoc network 30 can
19   be a wireless network for an office, for example.
20   Therefore, Marchand's local ad hoc network 30 can be
21   a corporate or private network that is connected via
22   gateway 33 to a cellular network.
23             And later on on line 3 I discuss that
24   Marchand also describes other examples of local ad
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 1   hoc network such as networks in home, local networks
 2   such as security surveillance system and
 3   temperature-control thermostat, unquote.
 4        Q    Does the term "ad hoc" have a particular
 5   meaning to one of skill in the art as you defined it
 6   in this IPR?
 7        A    Excuse me one second.  So that is
 8   discussed in my declaration paragraph 31 where I
 9   elaborate more on the network here.  In addition to
10   communicating with external network via the gateway
11   33, Marchand describes that local devices on the
12   Bluetooth ad hoc piconet can communicate with each
13   other.  For example, Marchand describes that a user
14   with a Bluetooth compliant mobile phone may walk
15   into a room that has a printer and a laptop network,
16   both of which are also Bluetooth compliant.  So this
17   is the gist of the local network which is also
18   called ad hoc network.
19        Q    And generally speaking, outside of what
20   Marchand is saying, what would one of skill in the
21   art understand an ad hoc network to be?
22        A    In general, an ad hoc network, general
23   terminology network, is a network that is formed in
24   an ad hoc fashion.  It's a local area network
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 1   typically, but not necessarily constrained to that,
 2   that user can enter that network such as an example
 3   I use here, that somebody walks with a Bluetooth
 4   compliant mobile phone, may walk into a room as an
 5   ad hoc; that person was not a member of that
 6   network, they can come in and join the network and
 7   use a printer and laptop, et cetera.  That's why
 8   they call it an ad hoc network.
 9        Q    The ability to join the network on the
10   fly, if you will?
11        A    Ad hoc fashion.  It's an ad hoc definition
12   by itself.
13        Q    And you mentioned that, that it describes
14   local devices on a Bluetooth ad hoc piconet.  What
15   is your understanding of what a piconet is?
16        A    That doesn't have a real clear -- it is
17   relative that what's called a piconet.  In general a
18   piconet started with a Bluetooth compliant devices
19   that is a smaller number of devices in a local area
20   network connected together.  May or may not be local
21   area network, and I have seen other nets which are
22   called piconets that may be outside of the realm of
23   Bluetooth network.
24        Q    Sorry.  Go ahead.
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 1        A    That's it.
 2        Q    Bluetooth is not synonymous with piconet,
 3   in general?
 4        A    It started that way.  Are there piconets
 5   that are outside of Bluetooth or that doesn't have
 6   only Bluetooth network in there?  I can't recall
 7   from top of my head.
 8        Q    And when you say the piconets started out
 9   as always being Bluetooth, was that prior to 2000?
10        A    I believe it was around prior to 2000 or
11   somewhere around there the piconet, ad hoc piconet
12   concept was brought into the Bluetooth network
13   interest group.
14        Q    That's when piconets were first discussed
15   with Bluetooth?
16        A    Yeah, I can't say the top of my head and
17   on the fly says that piconet was a notion before
18   that or not.  I don't know that.  Right now I don't
19   know that.  But as I said in my report, in here we
20   are discussing Bluetooth ad hoc piconet network that
21   communicate with each other.  Whether that
22   terminology was used elsewhere before Bluetooth or
23   not, I don't remember.  I don't recall that.
24        Q    If I could point you to Figure 2 of
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 1   Exhibit 14143-8, which is near the end on page 23 of
 2   the exhibit.
 3        A    Yes.  I have it.
 4        Q    What is Marchand depicting in Figure 2?
 5        A    In page 5 of the Marchand reference, which
 6   is same as page 7 of what's at the bottom, it
 7   describes what Figure 2 is, which is an illustrative
 8   drawing illustrating a protocol stack for a mobile
 9   Bluetooth piconet that has been extended into the IP
10   wireless LAN implementing JINI and Java technologies
11   in accordance with the teaching of the present
12   invention.
13        Q    Just for housekeeping purposes, can we
14   agree to refer to the page numbers at the top of the
15   document?
16        A    Okay.
17        Q    I understand it gets confusing if we go
18   back and forth.  I know you pointed out both, but I
19   will clarify if we need to.  But as we go forward,
20   if we could stick to the page number at the top.
21             And in that protocol stack of Figure 2 you
22   have both a physical layer and a link layer; is that
23   correct?
24        A    Yes.
0152
 1        Q    What is your understanding of what a link
 2   layer is?
 3        A    In general, it's a layer that links or
 4   connects, part of a Bluetooth network that connects
 5   a physical layer and the information from the
 6   physical layer and processes that for the network
 7   transport layer or the IP layer above it.
 8             And I described that a little bit further
 9   in the paragraph 34 of my report, declaration.
10   Which is Marchand mobile gateway 33 utilizes
11   various -- utilizes various types of software to
12   implement routing and communications over the
13   cellular and local wireless network, such as link
14   layer and network layer and network transport layer,
15   et cetera.
16        Q    And those layers that you just read are
17   shown in Figure 2.  Would you agree that that
18   protocol stack shown there is unique to Marchand,
19   the Marchand system?
20        A    The protocol stack layer in general is a
21   description of the various components and the layers
22   of a network formed in a hierarchical fashion,
23   bottoms up, and their description here falls within
24   that general network stack in terms of having the
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 1   phy layer and the link layer at the bottom and then
 2   the application layer on top, and the services, the
 3   operating system there.  Now the exact lining, you
 4   cannot really put that in there exactly separating
 5   each one of them, but the idea is that you are
 6   performing a description of the layers such that
 7   each layer has a different functionalities in the
 8   network of communications.
 9        Q    And what do you mean when you say in
10   hierarchical fashion?
11        A    I think your question was related to is
12   that a general description, is that a unique
13   description of, that applies to Marchand in Figure
14   2; correct?
15        Q    Uh-huh.
16        A    And the answer is unique in terms of -- in
17   my opinion it is a relatively standard description
18   of how the different layers are there and their
19   functionalities.  When I said hierarchical, what I
20   meant is application layer is on top and the
21   physical layer being on the bottom.
22        Q    But you would agree that not every device
23   with a Bluetooth chipset uses that same protocol
24   stack; correct?
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 1             MR. MUKERJI:  Objection to form.
 2        A    In general the general guidelines are
 3   similar.  The general description of the network
 4   protocol stack would be similar to what is shown in
 5   here.  But again that's hypothetical.  I can't look
 6   at every specific Bluetooth implementation and see
 7   how they are done.
 8        Q    Does every Bluetooth implementation
 9   include a JINI technology layer or a Java technology
10   layer?
11        A    Not necessarily, but it will have the
12   appropriate software and technology that would do
13   similar functionalities.  And the same way that the
14   physical layer is not exactly specified the details
15   of it here, but one would know what is in the
16   physical layer, what are the functionalities.
17             Operating system 18 is not showing exactly
18   what language it is and what form of operating
19   system it has, but in general one would know what it
20   is, and they, in here the JINI and Java technology
21   layer is also shown and the one who is familiar with
22   the art will know that the JINI and Java technology
23   in the layer relative to the others, where they are
24   and how they are processing information.
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 1        Q    Okay.  So one would understand where a
 2   JINI technology and a Java technology layer would
 3   fit, but that doesn't necessarily mean that those
 4   layers are in every Bluetooth device protocol stack;
 5   correct?
 6        A    I was not asked to look at the specific
 7   Bluetooth technologies available in the marketplace
 8   and what they use in those stacks.  They could be
 9   using it, they could not be using it.  This is one
10   representation that this, this prior art shows,
11   which is one way of implementing it.
12             And I think if you look at the, my
13   declaration paragraph 34, line 13, it says that --
14   actually, I take it back.  It is line 10.  It says
15   that:  For example, based on Marchand's disclosure,
16   including, for example, that the network 30 devices
17   such as laptop computer, printer, personal digital
18   assistants, are all Bluetooth compliant and
19   JINI/Java capable.
20        Q    Referring to those devices you just
21   listed, I understand that.  I'm saying are all
22   Bluetooth capable devices, do all Bluetooth capable
23   devices necessarily have a JINI technology and Java
24   technology layer in their protocol stack?
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 1        A    It will have a technology similar to what
 2   JINI and Java technologies have.  It will have
 3   technologies related to that.  But would it have
 4   with every device, Bluetooth device would have that?
 5   Not necessarily.  I haven't looked at all of the
 6   Bluetooth radios and see what they use in there.
 7        Q    What is a technology similar to Java
 8   technologies that all Bluetooth devices would have?
 9        A    In terms of JINI and Java technology?
10        Q    No.  You said that all Bluetooth devices
11   would have a technology similar to what Java
12   technologies have.  I'm asking what those
13   technologies are?
14        A    These will be software that are
15   interfacing with the operating system and the
16   application layer and services offered there.  So I
17   describe that also in my declaration.  For example,
18   in paragraph 33, the last two lines discusses that,
19   that it would have an operating system layer 18, a
20   Java technology layer and a JINI technology layer
21   and a JINI call control client and a SIP client in
22   there.
23        Q    You would agree not all Bluetooth capable
24   devices have an SIP client; correct?
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 1        A    SIP, which is session initiation protocol,
 2   I can't speculate on whether all the Bluetooth
 3   devices would have it or not.  It is used, for
 4   example, as an email or other types of session
 5   initiation going on.  I haven't look at all of the
 6   Bluetooth systems out there.  The one that I have
 7   referenced in here, in Marchand, is capable of
 8   performing SIP operations, SIP calls.
 9        Q    Isn't the main teaching of Marchand the
10   ability to use the SIP client of the gateway that is
11   not existent on any of the other devices in the
12   piconet?
13             MR. MUKERJI:  Objection to form.
14        A    I would not characterize it that way.  I
15   have outlined what the main features of the Marchand
16   are in my declaration, which is the paragraph 25
17   throughout the declaration going to paragraph 34.
18   It's a number of different features that it offers
19   which are outlined there.
20        Q    The Bluetooth standard is based on a
21   master/slave protocol; is that correct?
22        A    I'm not sure what you mean by a
23   master/slave protocol.  I don't remember of any
24   specific protocol called a master/slave protocol in
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 1   the IEEE definitions.
 2        Q    So when I say the words master/slave
 3   protocol, you don't know what that means?
 4        A    I know what master/slave means.  But if
 5   you are talking about master/slave protocol, is it a
 6   specific protocol -- I know what master/slave means,
 7   if that's what you are asking.
 8        Q    Is Bluetooth based on master/slave
 9   configuration?
10        A    Bluetooth has the capability to enable
11   master/slave operations in the network, yes.  That's
12   what I would characterize it as.
13        Q    And Marchand relies on a master/slave
14   configuration in defining the piconet between two
15   Bluetooth enabled devices; is that true?
16        A    Marchand on paragraph -- sorry -- on my
17   declaration, paragraph 27, I describe, the last two
18   lines of that paragraph, I do describe this feature
19   you just mentioned, that the mobile gateway 33 acts
20   as a Bluetooth master unit for the locally connected
21   services, such as laptop, printer acting as a
22   Bluetooth slaves-- acting as Bluetooth slaves to the
23   mobile phone.  Sorry.
24        Q    And in a master/slave arrangement there
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 1   can only be one master; is that true?
 2        A    Yes, it is true.
 3        Q    And in a master/slave arrangement it's the
 4   master controls all communication between the
 5   slaves.  Is that also true?
 6        A    I would characterize it as true in
 7   general, yes.
 8        Q    And in a master/slave arrangement in which
 9   there are multiple slaves to that one master, those
10   two slaves cannot talk to each other without going
11   through the master; is that correct?
12        A    In general that is true, yes.  Yes, that
13   is true.
14        Q    Is there a limit to the number of devices
15   that can be part of a Bluetooth piconet?
16        A    Theoretically, no.  But in practice, yes.
17        Q    What is that limit?
18        A    It depends on the number of -- it depends
19   on how many bits it uses for the IP address and how
20   many bits it has there and so forth.
21        Q    There is no standard number defined in the
22   Bluetooth standard?
23        A    I don't recall at this point off the top
24   of my head.  But there is a physical limit to it.
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 1        Q    Do you have an understanding of what a
 2   scatternet is in the context of Marchand?
 3        A    I have to look and see if Marchand
 4   discussed it or not.
 5        Q    Let me ask you in general.  Do you have a
 6   general understanding of what a scatternet is?
 7        A    Yes, I do.
 8        Q    What is your understanding?
 9        A    My understanding of a scatternet is a
10   number of local area networks that are scattered and
11   they are talking to each other.  Or they are
12   scattered over a, an area and they are talking, they
13   are communicating with each other.
14        Q    Is it fair to say a scatternet is multiple
15   independent piconets?
16        A    I would characterize it that there are
17   multiple piconets or local area networks that are
18   communicating with each other.  Independent or not,
19   I don't know that.  I can't say off the top of my
20   head.
21        Q    If I could point you to page 2 of
22   Marchand, and roughly around line 25, the last line
23   of that paragraph.
24        A    Uh-huh.
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 1        Q    Can you read that last sentence for the
 2   record?
 3        A    Sure.  It is, "multiple independent and
 4   non-synchronized Piconets form a scatternet."
 5        Q    Is that consistent with your understanding
 6   of what a scatternet is?
 7        A    It is, yes.  Independent and
 8   non-synchronized, I question that, but in general
 9   it's a multiple number of piconets that are
10   communicating with each other.
11        Q    What is your understanding of what
12   non-synchronized means?
13        A    From this sentence I don't have a clear
14   understanding what that means.  It can mean
15   different things based on how it's interpreted.  Is
16   it synchronous that all the clocks are the same
17   clocks?  Does it use a global clock system, use a
18   local clock system?  There are many different
19   scenarios.  I don't know what they mean by
20   non-synchronized.  Neither from that one sentence
21   can I say what independent means unless there is a
22   clear description of that.
23        Q    And so in each of those piconets within a
24   scatternet the master of the given piconet, they
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 1   control the clock and the synchronization; correct?
 2        A    Within them -- I think you are talking
 3   about the architecture of the actual -- you want me
 4   to design and engineer and discuss the architecture
 5   of what a piconet is, I don't believe that's true.
 6   No.  That's not correct.
 7        Q    What is the role of a master in a
 8   master/slave configured piconet?
 9        A    I can tell you in what functionalities and
10   how it is used in my declaration in terms of the,
11   the current discussions we have if you would like me
12   to focus on that.
13        Q    Let me ask you a different question.
14        A    Sure.
15        Q    A single device could be part of multiple
16   piconets at the same time; is that true?
17             MR. MUKERJI:  Objection to form.
18        A    Theoretically speaking, if you are talking
19   about -- you are asking me to speculate in terms of
20   theoretically speaking, would a single device in a
21   piconet can be a member of another piconet?
22   Possibly can exist.  It depends on the architecture.
23   I have to look at what it is.
24        Q    Wouldn't the fact that you could have
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 1   multiple piconets within a scatternet, doesn't that
 2   necessarily mean that some of those devices are
 3   going to be on multiple piconets?
 4        A    Not necessarily.  It's possible that the
 5   piconets are communicating with each other or the
 6   masters of the piconets are communicating with each
 7   other.
 8        Q    In the piconet described in Marchand,
 9   would you agree that it's the JINI/Java technology
10   that allows the devices to share the services, to
11   connect -- well, to share services?
12        A    What I describe in my declaration, line
13   57, is that having the plug-in, a POSITA -- in
14   addition, a POSITA would have understood that
15   implementing Hoffman's cellular download plug-in
16   modules would have enabled various features to be
17   added, upgraded or replaced at any time, by
18   downloading new features and modules into the
19   memory.
20             And in paragraph 50 of my declaration,
21   line 6, is that discussing the plug-in based routing
22   software could have been implemented in Marchand's
23   mobile phone gateway to implement various types of
24   routing functions such as routing IP packets, IP
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 1   address transmission, and would have been used in
 2   conjunction with other technologies in Marchand's
 3   gateway 33 such as JINI, et cetera.
 4             So it's a combination of these together
 5   which I'm discussing in providing a, in applying
 6   JINI technologies.
 7             MR. HAIGHT:  I object as non-responsive.
 8   BY MR. HAIGHT:
 9        Q    I wasn't asking you about Hoffman or
10   router plug-ins or anything else.  I'm talking just
11   about Marchand.
12        A    Okay.
13        Q    Now, let me point you to page 2 of
14   Marchand, around line, the last line that starts,
15   "the design of the JINI architecture."  Do you see
16   that?
17        A    Yes.
18        Q    Could you read that sentence, and it
19   continues on to page 3?
20        A    Yes, I will.  "A JINI system is a
21   Java-technology-centered, distributed software
22   system designed for simplicity, flexibility and
23   federation.  The JINI architecture provides
24   mechanisms for machines or programs to enter into a
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 1   federation where each machine or program offers
 2   resources to the other members of the federation and
 3   uses resources as needed.  The design of JINI
 4   architecture exploits the ability to move Java
 5   programming language code from machine to machine,
 6   and it unifies, under the notion of a service, the
 7   user, the software, and the hardware components of
 8   the machines themselves."
 9             So what I would like to say in here is
10   that I do not in this declaration of '532, I am not
11   discussing the features of JINI as I just read here.
12   I think we are a bit spilling into other discussions
13   that we may have tomorrow on other patents.
14             I don't -- I prepared my declaration based
15   on the '532 patent, and in here what I'm discussing
16   is the features of in this case how we are using
17   some of the features of JINI as a, in paragraph 33,
18   the last line, as a JINI call control client, et
19   cetera.  I don't believe I discuss here the features
20   that you are talking about right now in the patent.
21   At least at this point I'm not discussing it.
22        Q    Will you turn to paragraph 33 of your
23   declaration?
24        A    Uh-huh.
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 1        Q    And at the end of paragraph 33 you do
 2   identify the Java technology layer, the JINI
 3   technology layer, and the JINI call control client
 4   in that paragraph, do you not?
 5        A    Yes.  That's the one, yes, we were just
 6   discussing, yes.
 7        Q    And in paragraph 34 you discuss the JINI
 8   technology layer and the Java technology layer in
 9   the very next paragraph.  Is that also true?
10        A    Yes.  In line five of the Java technology
11   and JINI technology I discuss the use of JINI and
12   Java technology.
13             VIDEOGRAPHER:  This concludes disk number
14   six of the video deposition of Sayfe Kiaei, Ph.D.
15   The time is 5:26 p.m.  We are now off the record.
16                 (Recessed at 5:26 p.m.)
17                (Reconvened at 5:41 p.m.)
18              (1443 Exhibit Number 9
19              was marked for identification.)
20             VIDEOGRAPHER:  This begins disk number
21   seven of the video deposition of Sayfe Kiaei, Ph.D.
22   The time is 5:41 p.m.  We are now on the record.
23   BY MR. HAIGHT:
24        Q    Dr. Kiaei, did you discuss any of the
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 1   substance of your testimony while we were just on
 2   break with counsel?
 3        A    No, I did not, counsel.
 4        Q    I believe you have been handed what has
 5   been marked as Exhibit 1443-9?
 6        A    Yes, I have that in front of me.
 7        Q    Do you recognize that document?
 8        A    Yes.
 9        Q    What is Exhibit 1443-9?
10        A    That is the -- here we go.  Software
11   architecture for next generation routers, for router
12   plug-ins reference.
13        Q    That seems to be a paper that was
14   published for Sigcomm '98, S-I-G-C-O-M-M?
15        A    Yes.
16        Q    Is that fair?
17        A    Yes.
18        Q    This is a document you reviewed in
19   preparation for your declaration; true?
20        A    Yes, I did.
21        Q    If we refer to this article as simply
22   Router Plug-ins, will you understand that?
23        A    Yes, sir.
24        Q    In the article Router Plug-ins, would you
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 1   agree that it describes particular software
 2   architecture for routers?
 3        A    The router plug-in describes -- I'm
 4   reading paragraph 35, line two, describes an
 5   extensible and modular router software architecture
 6   that can be dynamically upgraded -- that can
 7   dynamically upgrade router software in an
 8   incremental fashion.
 9        Q    And do you have a sense of what types of
10   routers this article is discussing?
11        A    Yes.  The software architecture of router
12   plug-ins -- I'm reading paragraph 36 -- allows code
13   modules called plug-ins to be dynamically added and
14   configured to the router.  The plug-ins are the
15   modules that is adding, and the code modules or
16   plug-ins are loaded into the kernel of a router in a
17   simple yet flexible fashion.
18        Q    Right.  My question is a little bit
19   different.  My question was what types of routers is
20   this article discussing?
21        A    Oh, what types of routers?  It was
22   discussing in general the general routers, however,
23   at the beginning of it it's discussing some examples
24   such as new functionality is being added in terms of
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 1   IP routers, et cetera.
 2        Q    What is your understanding of what a
 3   general router is?
 4        A    I think we had that discussion earlier
 5   this morning in terms of a router which routes
 6   communications between two networks.
 7        Q    And in the time frame of October of 1998
 8   did those routers -- let me ask a different
 9   question.  The very first line of the abstract says:
10   "Present day routers typically employ monolithic
11   operating systems which are not easily upgradable
12   and extensible."  Do you see that?
13        A    Yes, I do.
14        Q    And present day at the time of this
15   article would have been around October of 1998; is
16   that fair?
17        A    Yes, it is.  Yeah.
18        Q    Do you have an understanding of what a
19   person of ordinary skill in the art at the time of
20   this paper would understand a present day router to
21   be?
22        A    In 1998?  Yes.  I have a pretty good
23   understanding of it.
24        Q    What is your understanding?
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 1        A    A router would be what I described in
 2   terms of routing -- connecting the two different
 3   networks together and routing from one network to
 4   another network.  Communications between two
 5   networks.
 6        Q    Would it include any particular hardware?
 7        A    The specifics of the hardware depends on
 8   the implementation, but not necessarily.
 9        Q    Do you have an understanding what a
10   monolithic operating system is?
11        A    If you are referring to abstract, the
12   first line you just read, I presume you are talking
13   about that, and my understanding of what they mean
14   by there is monolithic in terms of -- there are
15   different ways to interpret this.  One could be in
16   terms of integrated operating system.  I don't know
17   what they exactly mean in there.  But if you want a
18   layman description of what they are talking about, I
19   can describe that.
20        Q    I'm sorry.  Were you done?
21        A    Yeah.  Monolithic, yeah.
22        Q    So in your review and study of this
23   reference, did you arrive at any interpretation of
24   what a monolithic operating system was?
0171
 1        A    The characteristics of it from the rest of
 2   the sentence that they are discussing in here, I
 3   assume they meant is an operating system which is
 4   not easily upgradeable or extensible, thereby the
 5   name monolithic.
 6        Q    Later on in that abstract, the last
 7   sentence, do you have an understanding of what a
 8   monolithic best-effort kernel is?
 9        A    Again I'm going to rely on my
10   understanding of what this was saying, which is
11   discussing a -- and it's comparing the performance
12   of the new proposed router plug-in in various places
13   in the paper.  What he means is that it's an
14   operating system which is fixed and non-extensible
15   and not easily upgradeable.
16        Q    And that's referring to the kernel?
17        A    Referring to the kernel, yes.
18        Q    And how does a kernel relate to an
19   operating system, generally speaking?
20        A    Kernel in general means -- what they are
21   talking about here is a very generic, general
22   discussion of the kernel.  Whether it's, it's a
23   kernel of operating system or a kernel of a other
24   functionalities in a network system, such as other
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 1   blocks used in there and the kernel software of that
 2   with other blocks, so it's not going in absolute
 3   form of saying a kernel being a specific part of a,
 4   an operating system kernel.
 5        Q    In the third sentence of the abstract it
 6   says:  "We have designed and implemented a high
 7   performance, modular, extended integrated services
 8   router software architecture in the NetBSD operating
 9   system kernel."  Do you see that?
10        A    Yes, I do.
11        Q    And this new architecture that's described
12   here, is that -- is that the extended integrated
13   services router, the EISR that's discussed
14   throughout this paper?
15        A    What is discussed in this paper is the --
16   in this paper it's discussing that based on the
17   Figure 1, and yes, it is, based on Figure 1.
18        Q    Do you have an understanding what a NetBSD
19   operating system is?
20        A    I have not encountered that before, that
21   specific operating system they discuss here.  But
22   when I read the paper, I recall seeing it in there
23   what it was, but I don't exactly remember now but I
24   see that.  I can look and find it for you.
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 1        Q    So it refers to this NetBSD operating
 2   system kernel?
 3        A    Correct.
 4        Q    And in Figure 1 there is a, on both sides
 5   it's comparing a best-effort versus an EISR?
 6        A    Uh-huh.
 7        Q    And there is a, it looks like to be a user
 8   layer and a kernel layer.  Do you see that?
 9        A    Yes, I do.  Yes.
10        Q    Is the kernel part of the operating
11   system?
12        A    It's not clear here that is part of the
13   operating system or not.  It is a part of a -- for
14   this particular figure, excuse me, the kernel is
15   part of the, this particular router's operating
16   system or software, whatever the core of it is, yes.
17        Q    And if I could point you to page 230 of
18   the Router Plug-ins article, page 6 of the exhibit.
19   In the, I guess it's the second full paragraph that
20   starts "we envision."  Do you see that?
21        A    Yes, I do.
22        Q    The second sentence there says:  "First,
23   our architecture fits very well into the operating
24   system of small and mid-sized routers."  Do you see
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 1   that?
 2        A    Yes, I do.
 3        Q    So is it fair to assume that this
 4   architecture they are describing in this article is
 5   part of the operating system?
 6        A    Operating system of mid, small and
 7   mid-sized routers, right.  Because in general
 8   operating system is a very generic term that is used
 9   for many different things.
10        Q    Sticking with that same paragraph, in the
11   time frame of 1998, the time of this paper, what
12   would one of ordinary skill in the art understand a
13   small router to be?
14        A    1998.  I don't know how they measure small
15   and large sizes of the router and what they mean in
16   here.  Is it based on -- it could be based on many
17   factors.
18        Q    And forgive me if I have forgotten your
19   resume', but would you consider yourself to have
20   been one of ordinary skill in the art at least as of
21   1998?
22        A    Yes.
23        Q    Do you have any understanding what you
24   would have thought a small router would have been in
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 1   that time frame?
 2        A    1998.  It's a relative term.  Even if you
 3   were at that looking at it, if it was 1998 right now
 4   sitting there, what was small and medium size at
 5   that time is substantially different than what we
 6   call small and medium if I was at that time.  It
 7   depends on the size, it depends on the company,
 8   where I was working.
 9             If I was at Motorola looking at mobile
10   phone, I would have a different definition of small
11   and medium size routers.  If I was working on a
12   cable modem, I would call it differently, and if I
13   was working on a server, I would call it
14   differently.  I don't think there was a standard
15   that says that server has the biggest one and pagers
16   has the smallest one.  I mean how do you measure
17   them?  By what is the criteria for measurement in
18   there?  I would have an understanding of what it is.
19   But would I compare that by what?  I don't know what
20   that is.
21        Q    Would it be the size of a laptop?
22        A    I -- I can't speculate that when they are
23   talking about size, is it physical size versus
24   actual numbers of lines in a software or how much
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 1   memory it takes or how big of a board it is, or how
 2   many -- on the two different sides of the router how
 3   many ports it has?  I can give you a general idea if
 4   you like.
 5        Q    That's what I'm asking, based on your
 6   experience as a person who is of ordinary skill at
 7   least in 1998.
 8        A    In 1998 it depended on the implementation.
 9   Medium -- I can give you a rough idea of small and
10   medium size router, I -- it again depends on
11   application.  Are you talking about -- can you be
12   more specific?  Can we focus at least on ISDN, cable
13   modem, network router, internet router?  Can you be
14   more specific?  Then I can give you better answer.
15        Q    What about the types of routers that are
16   discussed in the paper?
17        A    In the paper it's discussing general
18   network architecture and the router for -- I believe
19   it's discussed in the application of what it is.  I
20   don't think they had any specific routers they were
21   focusing on.  They -- it's noisy.  Let's stop for a
22   second.
23             All right.  They did not go into any
24   specific applications, but they have examples of the
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 1   plug-ins and the system they implemented on page
 2   237, Section six.  And this is where they performed
 3   a comparison of how to implement plug-ins and the
 4   applications of the proposed methodology they talked
 5   about.
 6             The important thing about this reference
 7   is that it teaches the art and the implementation of
 8   a router plug-in.  What was medium or small at that
 9   time, which was implemented in here based on their
10   system at Carnegie Mellon, was to prove the concept
11   and applications and implementation of that, how it
12   works, compared to the monolithic routers, but the
13   art was taught there and that is the key teachings
14   of this prior art.
15        Q    Is it your position that a person of
16   ordinary skill in the art reading this article would
17   not be able to say what a small or mid-sized router
18   is without additional information?
19        A    No.  That's not what I said.  What I said
20   was that without focusing specifically and telling
21   me what exact application you are looking for, then
22   I won't be able to give you a size-wise.  If you are
23   talking about the Telco and the routers in the, what
24   AT&T uses and what is their description of medium,
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 1   small, large, it's quite different than a router
 2   that I have in my house, what's medium and big in my
 3   house.  If you focus on a specific example, I'll be
 4   happy to tell you that.  Absolute number?  It's
 5   really all relative.
 6        Q    I understand the relative nature of
 7   referring to something as small or mid-size.  My
 8   question is how one of skill in the art would
 9   understand that sentence that says our architecture
10   fits very well in the operating system of small and
11   mid-sized router in the context of this article?
12        A    It's hard to speculate what they meant by
13   that, from what they said at the time that the paper
14   was written and what was their understanding of
15   what's a small and mid-size routers by, by the
16   authors, by the authors of this paper.  For me it's
17   hard to say.
18        Q    Let's read that very next sentence on page
19   230 where it says, "it is particularly well
20   suited" --
21        A    Sure.
22        Q    -- "to the implementation of modern edge
23   routers that are responsible for doing flow
24   classification, and for enforcing the configured
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 1   profiles of differential service loads."
 2             Do you have an understanding of what a
 3   modern edge router is as used in this reference?
 4        A    I don't know if they are specifically
 5   discussing -- I don't think they are talking about
 6   specifically modern edge router as specifically for
 7   any specific edge application, if that's what they
 8   mean.
 9        Q    My question is a little different.  My
10   question was whether you understand what a modern
11   edge router is?
12        A    In general they are talking about at the
13   time of 1998, it was what's a modern router that was
14   at the time being used.
15        Q    Okay.
16        A    What is important here is, again I want to
17   emphasize, the fact that it's the concept that is
18   introduced which shows a dynamic, distributed -- a
19   dynamic nature of these plug-ins that is introduced
20   to replace what they call a monolithic, not easily
21   upgradeable router.  That concept which is the core
22   concept of what they are trying to discuss and what
23   it is teaching, what it could be implemented at that
24   time is quite different than from application to
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 1   application.
 2        Q    Object again as non-responsive.  My
 3   question is what an edge router is.  I'm not talking
 4   about what's important about the article.  A very
 5   specific question of what an edge router is.  Do you
 6   not know what an edge router is in the context of
 7   this article?
 8        A    It's not clear to me reading that sentence
 9   what they mean by a modern edge router.  If they are
10   talking about edge protocol, if they are talking
11   about edge router being a specific product that was
12   then available, edge is also a wireless protocol.  I
13   don't know what they mean, if that's the one they
14   mean, but nowhere in the paper they talk about that
15   in terms of edge being the wireless protocol.
16        Q    Again, would one of skill in the art
17   understand what an edge router is during the 1998
18   time frame?
19             MR. MUKERJI:  Objection to form.
20        A    I have already answered your question.
21   Looking at that, I don't know what they mean by
22   modern edge router.
23        Q    I understand you don't.  My question is
24   would one of ordinary skill in the art at the time
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 1   of 1998 understand what an edge router is?
 2        A    They -- there is no description of what
 3   the sentence modern edge router, what those three
 4   words mean.
 5        Q    Okay.  Do you have a sense of -- let me
 6   start over.
 7             Do you have a sense of what size router
 8   would be required to perform flow classification and
 9   enforcing configured profiles of differential
10   service flows?
11        A    Today?
12        Q    In 1998 at the time of this article.
13        A    We are -- I understand what it would take
14   to implement a various forms of router that they,
15   different profiles, different services flows.  The
16   issue is that the application to application of this
17   could substantially be different.
18             As I brought up the example to you of the
19   modern router at the time in 1998, this was a time
20   that ISDN was being replaced by cable modem, and
21   wireless data was entering in 2G wireless protocols,
22   optical routers had, were available, but mostly in
23   the Telcos, large servers were quite different than
24   the servers these days.  As I said, if you tell me
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 1   specific application, I'll be happy to tell you what
 2   an approximate size or software or whatever for that
 3   could be.
 4        Q    Router Plug-ins doesn't discuss or
 5   implement Java technology does it?
 6        A    It does not discuss Java technology, but
 7   the overall implementation of how the plug-ins are
 8   used can be implemented in different softwares.
 9        Q    In the operating systems; correct?
10        A    Router operating systems.  I want to be
11   specific, router operating systems.
12        Q    Sure.
13        A    Yeah.  Thank you.
14             MR. HAIGHT:  I have no more questions at
15   this time.
16             THE WITNESS:  Thank you, counsel.
17             MR. MUKERJI:  I have no questions at this
18   time.  This concludes the deposition.
19             THE WITNESS:  Thank you, counsel.
20             VIDEOGRAPHER:  This concludes the video
21   deposition of Sayfe Kiaei, Ph.D., consisting of
22   seven DVD disks.  The time is 6:18:33 p.m.  We are
23   now off the record.
24              (Whereupon, at 6:18 p.m., the
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 1   deposition of SAYFE KIAEI, PH.D.
 2   was concluded.)
 3            *  *  *  *  *
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 1     A C K N O W L E D G M E N T  O F  D E P O N E N T
 2
 3
 4   I, SAYFE KIAEI, PH.D., do hereby acknowledge I
 5   have read and examined the foregoing pages of
 6   testimony, and the same is a true, correct and
 7   complete transcription of the testimony given by
 8   me, and any changes or corrections, if any, appear
 9   in the attached errata sheet signed by me.
10
11
12
13
14
15
16
17
18
19   ____________________        _______________________
20   Date                        SAYFE KIAEI, PH.D.
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 1   UNITED STATES OF AMERICA   )
 2                               ss:
 3   DISTRICT OF COLUMBIA       )
 4        I, ROBERT M. JAKUPCIAK, an RPR and Notary
 5   Public within and for the District of Columbia, do
 6   hereby certify:
 7        That prior to being examined, the witness named
 8   in the foregoing deposition was duly sworn to
 9   testify the truth, the whole truth, and nothing but
10   the truth;
11        That said deposition was taken down by me in
12   shorthand at the time and place therein named and
13   thereafter reduced by me to typewritten form and
14   that the same is a true, correct, and complete
15   transcript of said proceedings.
16        Before completion of the deposition, review of
17   the transcript [ ] was [ ] was not requested.  If
18   requested, any changes made by the deponent (and
19   provided to the reporter) during the period allowed
20   are appended hereto.  I further certify that I am
21   not interested in the outcome of the action.
22             Witness my hand this 25th day of
23   March, 2016.
24                             _________________________
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           1                    P R O C E E D I N G S

           2    Whereupon,

09:11:25   3              VIDEOGRAPHER:  Here begins video disk

09:13:15   4    number one in the video deposition of Sayfe Kiaei,

09:13:18   5    Ph.D., in the matter of Samsung Electronics Company,

09:13:25   6    LTD and Samsung Electronics America, Inc., and Apple

09:13:32   7    Inc. versus IXI IP, LLC, in the United States Patent

09:13:38   8    and Trademark Office, Before the Patent Trial and

09:13:42   9    Appeal Board, for Case Number IPR2015-01443.

09:13:51  10              Today is Tuesday, March 15, 2016.  The

09:13:55  11    time on the video monitor is 9:13:09 a.m.  We are

09:14:01  12    now on the record.  My name is Dave Cooper.  I'm the

09:14:05  13    certified legal video specialist with DTI Court

09:14:08  14    Reporting Services, 21 Church Street, Suite 150,

09:14:15  15    Rockville, Maryland, 20850.

09:14:16  16              This video deposition is taking place at

09:14:20  17    Fish & Richardson, P.C. in the Dupont Conference

09:14:24  18    Room, located at 1425 K Street, Northwest,

09:14:28  19    Washington, D.C., 20005.  Would counsel and all

09:14:32  20    present please introduce themselves and who they

09:14:35  21    represent.

09:14:35  22              MR. MUKERJI:  Good morning.  Indranil

09:14:37  23    Mukerji, Kevin Greene and Won Yoon, of Fish &

09:14:40  24    Richardson, representing Samsung, Apple and the
�
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09:14:44   1    witness here today.

09:14:46   2              MR. HAIGHT:  George Haight, of Pepper

09:14:47   3    Hamilton, on behalf of IXI IP.  With me from Pepper

09:14:51   4    Hamilton is Griffin Mesmer, and from IXI, Steve

09:14:56   5    Pedersen.

09:14:58   6              VIDEOGRAPHER:  The court reporter, Robert

09:15:00   7    Jakupciak, of DTI Court Reporting Services, will now

09:15:03   8    swear in the witness.

09:15:04   9    Whereupon,

09:15:04  10                     SAYFE KIAEI, PH.D,

09:15:04  11    called as a witness, and having been first duly
09:15:04
09:15:05  12    sworn, was examined and testified as follows:

09:15:05  13         EXAMINATION BY COUNSEL FOR THE PATENT OWNER

09:15:16  14    BY MR. HAIGHT:

09:15:21  15         Q    Good morning, Dr. Kiaei.

09:15:22  16         A    Good morning, counsel.

09:15:24  17         Q    My name is George Haight.  I'm here on

09:15:27  18    behalf of IXI.  Today I'll be taking your

09:15:31  19    deposition.  Have you had your deposition taken

09:15:33  20    before?

09:15:34  21         A    Yes, I have, counsel.

09:15:35  22         Q    How many times?

09:15:36  23         A    I have done it three times before.

09:15:38  24         Q    And when was the last time you were
�
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09:15:41   1    deposed?

09:15:42   2         A    It was roughly five, six months ago, the

09:15:49   3    summer, last summer.

09:15:51   4         Q    So I'm sure you are familiar with the

09:15:53   5    proceedings, but I would like to go over just a few

09:15:56   6    ground rules as to how today and the next few days

09:15:59   7    will go.  Is that okay?

09:16:00   8         A    Yes, please.  Thank you.

09:16:01   9         Q    So today I'll be asking you questions.  I

09:16:03  10    will try my best to make sure those answers are

09:16:07  11    clear.  If you don't understand any part of my

09:16:09  12    question, please ask and I will try to rephrase or

09:16:13  13    explain.  If you do provide an answer, I will assume

09:16:16  14    that you understood the question.  Is that fair?

09:16:18  15         A    Thank you.  Yes, it is.

09:16:20  16         Q    From time to time your counsel may object.

09:16:23  17    Unless he specifically asks you not to answer, you

09:16:27  18    should answer the question.

09:16:34  19              We -- today's purpose is not to have a

09:16:36  20    marathon, so if at any time you need to take a break

09:16:41  21    or need to use the rest room, please let me know.

09:16:44  22    All I will ask is that if there is a question

09:16:48  23    pending, that you answer the question before we

09:16:50  24    break.  Is that fair?
�
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09:16:51   1         A    Yes, it is.  Thank you.

09:16:53   2         Q    Is there any reason you cannot give

09:16:55   3    truthful and honest testimony here today?

09:16:57   4         A    No, there is not, counsel.

09:17:00   5         Q    Thank you.  You mentioned that you were

09:17:06   6    deposed five or six months ago; is that correct?

09:17:12   7         A    Yes.  I don't remember the exact date, but

09:17:15   8    it was a few months ago here in D.C.

09:17:18   9         Q    Can you briefly describe the nature of

09:17:20  10    that deposition?

09:17:26  11         A    In general, the nature of that deposition

09:17:29  12    was an IPR proceeding.

09:17:32  13         Q    Yes.  And is it fair to say you were the

09:17:38  14    expert witness in that proceeding?

09:17:40  15         A    Yes, counsel, I was.

09:17:42  16         Q    And can you briefly describe the subject

09:17:45  17    matter of that IPR, or the patents related to that

09:17:49  18    IPR?

09:17:51  19              MR. MUKERJI:  Dr. Kiaei, you can answer

09:17:52  20    this question.  I'll just caution you I don't know

09:17:55  21    what those depositions were or what you said.  Just

09:17:58  22    respect any confidentiality obligations.

09:18:01  23              THE WITNESS:  Thank you.

09:18:01  24              MR. MUKERJI:  If you hit a point where you
�
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09:18:02   1    feel like you are getting into something

09:18:04   2    confidential, let us know and we can talk.

09:18:08   3         A    Thank you.  The general subject was on

09:18:11   4    wireless communications.

09:18:20   5         Q    Prior to that deposition when was the last

09:18:23   6    time you were deposed?

09:18:28   7         A    It was roughly six months before that I

09:18:34   8    believe.  I want to say it was around the beginning

09:18:38   9    of 2015.

09:18:40  10         Q    Was that for another IPR matter?

09:18:44  11         A    No, that was not.  That was for a -- I

09:18:52  12    don't know what the exact legal terminology was.  It

09:18:55  13    was an arbitration case for IP discussions,

09:19:00  14    licensing discussions.

09:19:03  15         Q    And was your role in that arbitration as

09:19:07  16    an expert witness?

09:19:08  17         A    Yes.  I was a technical expert.

09:19:12  18         Q    That technology related to wireless

09:19:15  19    communications?

09:19:15  20         A    Yes, it was wireless communications as

09:19:18  21    well, yes.

09:19:24  22         Q    I want to talk a little bit about your

09:19:27  23    preparation for this deposition today.  I don't want

09:19:30  24    to get into the specifics of conversations you had
�
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09:19:32   1    with your counsel.  Obviously, that is privileged.

09:19:35   2    But there are a few questions I want to ask just

09:19:37   3    about how you went about preparing for this

09:19:39   4    deposition.

09:19:41   5              Did you meet with counsel in preparation

09:19:47   6    for today's deposition?

09:19:50   7         A    For today's deposition?

09:19:51   8         Q    Yes.

09:19:52   9         A    Yes.  I did meet with counsel for

09:19:54  10    preparing for today's deposition.

09:19:56  11         Q    When did that meeting occur?

09:20:01  12         A    I have been meeting them for the past two,

09:20:04  13    three days.

09:20:13  14         Q    How long would you say that -- well, let

09:20:16  15    me ask a different question.  Who was present at

09:20:18  16    those meetings, if you can recall?

09:20:23  17         A    Primarily the counsels by Fish &

09:20:28  18    Richardson who are present here.

09:20:33  19         Q    And over those two or three days how much

09:20:37  20    time would you say you spent in meetings preparing

09:20:40  21    for this deposition?

09:20:41  22              MR. MUKERJI:  So, can I just -- for

09:20:43  23    clarification sake, since you have four depositions,

09:20:47  24    you keep asking about this deposition.  The prep
�
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09:20:52   1    time I will just tell you was for prepping for all

09:20:55   2    the depositions.

09:20:56   3              MR. HAIGHT:  Sure.

09:20:57   4              MR. MUKERJI:  Just to clarify the

09:20:59   5    question.  So you can answer about this deposition

09:21:00   6    or you can answer in total, but just make it clear

09:21:02   7    what your answer is.

09:21:04   8              THE WITNESS:  I appreciate it.  Thank you.

09:21:05   9    I would say the last few days rather than just the

09:21:08  10    two or three days.  For the last few days, boy, I

09:21:13  11    would say not only just for this deposition, but for

09:21:17  12    all the four depositions that I have.  What do you

09:21:24  13    want?  Hours?

09:21:26  14    BY MR. HAIGHT:

09:21:26  15         Q    If you can.

09:21:27  16         A    I can say roughly working hours, the last

09:21:31  17    three, four days it's been four and eight, six to

09:21:35  18    eight hours roughly for the last few days.

09:21:39  19         Q    And specifically relating to this

09:21:44  20    deposition, the deposition related to IPR2015-01443,

09:21:52  21    did you review any documents during your

09:21:55  22    preparations?

09:21:57  23         A    Yes, I did review documents in preparation

09:22:01  24    for --
�
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09:22:01   1         Q    Do you recall -- sorry.  I didn't mean to

09:22:04   2    interrupt.

09:22:05   3         A    Absolutely.  No problem.

09:22:06   4         Q    Do you recall what those documents were?

09:22:07   5              MR. MUKERJI:  Yes or no question.

09:22:10   6         A    Do I recall what those documents were?

09:22:14   7    Yes, I do.  Roughly, yes, I do.  Yes.

09:22:17   8         Q    What were those documents?

09:22:18   9              MR. MUKERJI:  So I'm going to jump in

09:22:20  10    there.  I think you are starting to get close to

09:22:22  11    work product now.  You can put documents in front of

09:22:26  12    him and certainly ask him if he has reviewed this

09:22:28  13    recently and he will answer that.  But sort of

09:22:30  14    asking him to describe the sum total of documents

09:22:33  15    that were used in his privileged preparations I

09:22:36  16    think is getting a bit close.  I'm going to instruct

09:22:39  17    him not to answer.

09:23:04  18              MR. HAIGHT:  Let's mark this as -- I

09:23:06  19    think, counsel, because we have four different

09:23:09  20    proceedings over the next couple days, what I would

09:23:10  21    like to do with the exhibits is I'm going to mark

09:23:12  22    them with the first four letters -- I guess the last

09:23:16  23    four letters of the IPR, so the first exhibit will

09:23:20  24    be 1443-1.
�
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09:23:23   1               (1443 Exhibit Number 1

09:23:23   2               was marked for identification.)

09:23:25   3              MR. MUKERJI:  Yes.  I understand.  Thank

09:23:26   4    you.  Counsel, we may be missing some pages of the

09:23:53   5    exhibit.  I have got the cover and certificate of

09:23:57   6    service.  Maybe it's just a photocopying error.

09:24:16   7              MR. HAIGHT:  Yep.  Here.  You can have

09:24:18   8    that.  I apologize.

09:24:19   9    BY MR. HAIGHT:

09:24:20  10         Q    Dr. Kiaei, can you just confirm that --

09:24:23  11    no.  You have a bad one, too.

09:24:26  12              MR. MUKERJI:  I will give the witness the

09:24:28  13    good one, and if you don't mind, I'll just look over

09:24:30  14    his shoulder.

09:24:31  15              MR. HAIGHT:  That's fine.

09:24:32  16              THE WITNESS:  Do you want me to put the

09:24:34  17    Exhibit Number on this one?

09:24:35  18              MR. HAIGHT:  Yes.  If you wouldn't mind.

09:24:42  19              MR. MUKERJI:  Let the record reflect that

09:24:44  20    Dr. Kiaei is removing the exhibit sticker from an

09:24:47  21    incorrectly photocopied exhibit and putting it on

09:24:51  22    the correct one.

09:25:05  23              THE WITNESS:  That doesn't have a second

09:25:06  24    page.
�
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09:25:06   1              MR. HAIGHT:  That's fine.

09:25:10   2    BY MR. HAIGHT:

09:25:11   3         Q    Just to confirm, there is text on the

09:25:14   4    second page of that?

09:25:15   5         A    Yes, there is.  There is text on the

09:25:18   6    second page.

09:25:20   7         Q    Do you recognize what's been marked as

09:25:22   8    Exhibit 1443-1?

09:25:29   9         A    I don't recall it.

09:25:29  10         Q    Okay.  For the record, that is the Notice

09:25:32  11    of Deposition for Case Number IPR2015-1443.  I'll

09:25:44  12    just ask, doctor, is it your understanding that you

09:25:46  13    are here today specifically to discuss the subject

09:25:49  14    matter of IPR2015-1443?

09:26:01  15         A    Yes.  I am here to discuss the deposition

09:26:03  16    on that particular subject matter you just

09:26:06  17    mentioned.

09:26:07  18         Q    Thank you.  You can set that aside.

09:26:10  19         A    Thank you.

09:26:31  20              MR. HAIGHT:  I'm going to hand you what we

09:26:32  21    will mark as Exhibit 1443-2.

09:26:36  22               (1443 Exhibit Number 2

09:26:36  23               was marked for identification.)

09:26:55  24              THE WITNESS:  Thank you.
�
                                                                16



09:26:56   1    BY MR. HAIGHT:

09:27:03   2         Q    Feel free to look through the entire

09:27:05   3    exhibit, but I will ask you if you recognize that

09:27:08   4    document when you've had a chance to review it?

09:27:14   5         A    Yes, I do recognize this document.

09:27:17   6         Q    What is Exhibit 1443-2?

09:27:24   7         A    It is a copy of my vitae, resume'.

09:27:35   8         Q    And this resume' was submitted with your

09:27:38   9    declaration in this IPR; is that correct?

09:27:42  10         A    Yes, it was.

09:27:49  11         Q    As far as you are aware, is this CV or

09:27:52  12    resume' still up-to-date?

09:27:58  13         A    It is not up-to-date.  It is at least I

09:28:06  14    would say almost a year old.  There has been a

09:28:09  15    number of changes, additions to that.  But as of the

09:28:12  16    date I sent to them it was up-to-date.

09:28:15  17         Q    And sitting here today, do you know what

09:28:19  18    specifically you would update on this resume'?

09:28:24  19         A    I will try.  I will do my best.  My

09:28:43  20    positions have not changed at the university, with

09:28:49  21    the exception that I am currently in the process of

09:28:53  22    being promoted to the Vice President of Research,

09:28:56  23    Associate Vice President for Research in the

09:28:59  24    university.  The list of expert witness cases is
�
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09:29:18   1    maybe complete.  It may have been missing a couple

09:29:22   2    of them.  The one case I mentioned I had the

09:29:25   3    deposition last summer is not here.  And also -- no.

09:29:32   4    That's the one that's not here.

09:29:38   5              Consultancies is accurate to the best of

09:29:44   6    my knowledge.  Awards have not changed.

09:29:49   7    Professional recognitions are the same.  IEEE

09:29:59   8    editorials, there has been some additions to that,

09:30:04   9    as well as invited talks.

09:30:16  10              My patents should be accurate.  There may

09:30:20  11    have been a -- I noticed last night, I was doing

09:30:26  12    something else and I noticed that one of my GPS

09:30:30  13    patents is not here.  So I have a patent on GPS

09:30:33  14    which I don't see it here.

09:30:36  15              Standards contributions are correct.

09:30:40  16    Except I see an error right now in item number 3 of

09:30:43  17    my standards contributions.  It should be Universal

09:30:47  18    ADSL Working Group instead of ADAL.  I'm glad we are

09:30:54  19    doing this.  I'm finding typos in my resume'.

09:30:59  20              My journal publications may not be

09:31:01  21    accurate.  I may have had additional ones in there.

09:31:06  22    And to be frank with you, I don't remember either --

09:31:11  23    I go and look at the IEEE database to see --

09:31:16  24         Q    That's fine.  I don't mean to interrupt.
�
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09:31:18   1    I'm not trying to test your memory.  I'm trying to

09:31:21   2    get a sense of whether this is --

09:31:23   3         A    Sure.

09:31:34   4         Q    Going back, you said you are about to

09:31:37   5    receive a promotion to Assistant VP of Research; is

09:31:41   6    that correct?

09:31:42   7         A    Associate Vice President.

09:31:43   8         Q    Associate Vice President?

09:31:44   9         A    Right.

09:31:53  10         Q    When will that promotion take effect?

09:31:57  11         A    Sometime in the next month or two if

09:32:02  12    everything is agreed upon.

09:32:08  13         Q    Will you continue to be professor and

09:32:11  14    director of the NSF Wireless Research Center upon

09:32:14  15    your promotion, or will your responsibilities change

09:32:17  16    in that regard?

09:32:20  17         A    That's some of the things we are

09:32:21  18    discussing.  I will still be a professor.  Whether I

09:32:25  19    will continue as a director of the center or not

09:32:28  20    depends on how much commitment I have in the

09:32:32  21    Associate Vice President.  It's hard to say.  I will

09:32:34  22    have some role in there.  I'm not sure how I'm going

09:32:37  23    to handle that now.  That's one of the things I'm

09:32:40  24    discussing.
�
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09:32:40   1         Q    Sure.  If you could just briefly describe

09:32:45   2    your responsibilities as Director of the NSF

09:32:49   3    Wireless Communications Center?

09:32:51   4         A    I am a -- number one, I'm a researcher in

09:32:58   5    that center, so I have a number of research projects

09:33:01   6    that I manage and work with my students that we

09:33:08   7    present and get funding from the center.

09:33:16   8              As a director of the center, I'm

09:33:18   9    responsible for interacting with industry,

09:33:21  10    developing projects with industry, and as well as

09:33:28  11    working with the National Science Foundations on

09:33:33  12    developing research projects and overall managing of

09:33:36  13    the center.  I do have a number of staff that help

09:33:41  14    with the details.  My focus is primarily on the

09:33:43  15    research, academic side, and overall direction and

09:33:49  16    strategy for the center.

09:34:04  17         Q    And in addition to that, you are a

09:34:13  18    professor.  What -- are there other roles and

09:34:16  19    responsibilities as a professor besides teaching

09:34:20  20    classes that you have currently?

09:34:22  21         A    Yes.  Teaching classes is almost like an

09:34:26  22    extra curriculum activity for us, which is meaning

09:34:32  23    that a majority of our time goes into research,

09:34:35  24    advising the students, writing research proposals,
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09:34:42   1    other responsibilities as such.

09:34:49   2         Q    Are you teaching any classes this

09:34:51   3    semester?

09:34:51   4         A    Yes, I am.

09:34:53   5         Q    Which class or what classes are you

09:34:55   6    teaching?

09:34:56   7         A    I teach one class this semester, which is

09:34:59   8    a senior/graduate level class on analog circuits.

09:35:11   9         Q    And to the extent that you know, what

09:35:14  10    roles and responsibilities will you have as

09:35:16  11    Associate Vice President of Research?

09:35:23  12         A    That is not exactly clear, but primarily

09:35:28  13    overall leading the research effort in my area in

09:35:34  14    the university working with faculty and other

09:35:38  15    researchers in my own research focus areas.

09:35:43  16         Q    What are your primary research focus

09:35:47  17    areas?

09:35:49  18         A    Communications systems, networking

09:35:53  19    systems, and related areas to those, including both

09:36:04  20    the networking as well as the software and hardware

09:36:07  21    aspects of the communication systems.  Also, I have

09:36:13  22    recently been working on energy systems and looking

09:36:17  23    at energy issues and related areas, research in the

09:36:22  24    area.
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09:36:58   1         Q    In the section of your CV that's titled

09:37:01   2    Consultant, I believe that's on page 4?

09:37:08   3         A    Yes, I'm there.

09:37:11   4         Q    You have five different I guess

09:37:15   5    engagements.  Were any of those consultancies

09:37:22   6    litigation-related?

09:37:25   7         A    None of them were litigation-related.

09:37:27   8    These were all technical consultancies.

09:38:14   9              MR. HAIGHT:  Would you mark that Exhibit

09:38:16  10    1443-3?

09:38:17  11               (1443 Exhibit Number 3

09:38:17  12               was marked for identification.)

09:38:37  13              THE WITNESS:  Thank you.

09:38:38  14    BY MR. HAIGHT:

09:38:48  15         Q    Do you recognize what's been handed to you

09:38:50  16    as Exhibit 1443-3?

09:38:56  17         A    Yes, I do, counsel.  This is my

09:39:12  18    declaration on the '532 patent that we are

09:39:16  19    discussing today.

09:39:24  20         Q    Just we are clear on the technology --

09:39:26  21    terminology, sorry, when you say the '532 patent,

09:39:30  22    are you referring to U.S. Patent Number 7,295,532?

09:39:35  23         A    Yes, I am, counsel.

09:39:37  24         Q    And throughout the day if we refer to that
�
                                                                22



09:39:39   1    as the '532 patent, you'll understand what we are

09:39:42   2    talking about?

09:39:43   3         A    Yes, counsel.

09:39:44   4         Q    Thank you.

09:39:45   5         A    Thank you.

09:39:55   6         Q    Sitting here today, are you aware of any

09:39:58   7    mistakes or errors in this declaration?

09:40:05   8         A    To the best of my knowledge, no.

09:40:14   9         Q    And if I could have you flip to the last

09:40:16  10    page, I believe that's page 36 of Exhibit 1443-3?

09:40:21  11         A    Yes, counsel.

09:40:22  12         Q    Is that your signature about halfway down

09:40:24  13    the page on the right?

09:40:26  14         A    Yes, it is, counsel.

09:40:45  15         Q    If you could turn to I believe it's the

09:40:48  16    top of page 2 of your declaration, paragraph five

09:41:00  17    that continues over from page one to two.  The last

09:41:10  18    sentence of paragraph five says:  "My research is

09:41:13  19    funded by various industry, federal agencies,

09:41:16  20    including NSF, DARPA, ONR, DOE, et cetera, with an

09:41:21  21    average research funding of 1 million per year."  Do

09:41:24  22    you see that?

09:41:25  23         A    Yes, I do, counsel.

09:41:26  24         Q    Do you have a sense of how much of that
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09:41:29   1    average 1 million per year comes from the various

09:41:36   2    industries that you mentioned?

09:41:46   3         A    I can't recall at this point.  And if it

09:41:53   4    is coming from industry, it is coming through the

09:41:58   5    center, not directly as a one-to-one project with

09:42:01   6    industry.  It's coming to the NSF Center Connection

09:42:06   7    One, and in there it's not a one-to-one specific

09:42:09   8    research project that we do work on.  There is some

09:42:15   9    differentiations in there.

09:42:28  10         Q    I think you mentioned the NSF Center

09:42:32  11    Connection One?

09:42:32  12         A    Yes, I did.

09:42:33  13         Q    What is that?

09:42:35  14         A    It is the center which I am the director

09:42:38  15    of.  It's the SNF industry university cooperative

09:42:45  16    research center.

09:42:46  17         Q    That's what Connection One --

09:42:48  18         A    Connection One is the name of it.  Right.

09:42:51  19         Q    Thank you.

09:42:51  20         A    Sure.

09:43:04  21         Q    To your knowledge, has any of your

09:43:06  22    research that's been funded through the NSF Center

09:43:13  23    Connection come from Apple?

09:43:21  24         A    No.
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09:43:22   1         Q    Has any come from Samsung?

09:43:26   2         A    Not for my project.  Samsung had a project

09:43:29   3    with another faculty.

09:43:30   4         Q    But you were not involved in that?

09:43:32   5         A    I was not involved in that.

09:43:34   6         Q    What about Blackberry, same question?

09:43:37   7         A    No.  No Blackberry.

09:43:51   8         Q    Would you say the majority of the funding

09:43:54   9    that comes in to the NSF comes from industry or

09:44:00  10    comes from the federal agencies?

09:44:02  11         A    For the Connection One Center?

09:44:05  12         Q    Yes.

09:44:06  13         A    Connection One Center funding is by

09:44:08  14    membership, meaning that industry pays an annual fee

09:44:17  15    and becomes a member of the center, and as a result

09:44:23  16    of that, is able to work with various faculty and

09:44:29  17    students in the center.  It's not a -- that's what I

09:44:34  18    said.  It's not a direct one-to-one project.  It's

09:44:37  19    not a statement of the work, do this job for me.

09:44:41  20    They are joining a federation I should say or a

09:44:44  21    center.  They cannot have exclusive one-to-one

09:44:48  22    project with X and Y.

09:44:59  23         Q    Do you have any research engagements

09:45:01  24    outside of that center that would correspond to a
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09:45:05   1    one-to-one in your role as a professor?

09:45:07   2         A    Yes.  This year -- with industry you mean?

09:45:18   3         Q    Yes.

09:45:19   4         A    With industry this year, no.  I don't

09:45:23   5    recall at least to the best of my knowledge.  There

09:45:25   6    may have been some remnants from the past still

09:45:29   7    going on, but at this point, no, nothing this year.

09:45:33   8         Q    In the past three years have you had any

09:45:38   9    research outside of the center funded by Apple,

09:45:44  10    Samsung or Blackberry?

09:45:48  11         A    I personally have not had any research

09:45:51  12    funded by Apple or Samsung or Blackberry directly

09:45:56  13    with me.

09:45:57  14         Q    In the last three years or ever?

09:46:06  15         A    If I'm not mistaken, ever.  I don't

09:46:09  16    remember -- Apple I know for sure never ever.

09:46:14  17    Blackberry I know for sure ever.  And Samsung joined

09:46:17  18    the center, was working with another faculty.  That

09:46:22  19    also terminated I believe two or three years ago,

09:46:27  20    their membership in the center.

09:46:29  21         Q    The membership ended two or three years

09:46:31  22    ago?

09:46:31  23         A    Yes, they did.

09:46:33  24         Q    How many members does the center currently
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09:46:35   1    have?

09:46:36   2         A    Currently I don't know.  I can say --

09:46:41   3    because it changes based on when their contract

09:46:45   4    ends.  On average I would say anywhere from, it

09:46:52   5    ranges from eight to ten to 15.

09:46:58   6         Q    Are either Apple or Blackberry currently

09:47:02   7    members?

09:47:03   8         A    They are not.

09:47:04   9         Q    Have they ever been?

09:47:06  10         A    They have never been a member.  To the

09:47:08  11    best of my knowledge they have never been a member.

09:47:14  12              I need to clarify one thing here.  That's

09:47:16  13    why I said to the best of my knowledge, is because

09:47:19  14    the center is not just one university.  We have, we

09:47:25  15    had four other universities.  But overall I don't

09:47:33  16    remember the other universities have any of the

09:47:36  17    Samsung, Apple or Blackberry in their membership

09:47:40  18    either.  I know Samsung was a member two, three

09:47:45  19    years ago with another faculty.

09:47:49  20         Q    You mentioned four other universities.

09:47:52  21    What were those four?

09:47:55  22         A    A couple of them completed their funding

09:48:00  23    in the center.  The center at its maturity had

09:48:07  24    Arizona State University, University of Arizona at
�
                                                                27



09:48:10   1    Tuscan, Ohio State University, Rensselaer

09:48:15   2    Polytechnic Institute or RPI, and University of

09:48:20   3    Hawaii.  That was for our summer meetings.

09:48:25   4         Q    I can imagine.

09:48:31   5         A    They have a very strong communications

09:48:33   6    system.

09:48:42   7         Q    Looking at paragraph six of your

09:48:45   8    declaration, you mentioned you designed a baseband

09:48:48   9    communication system for Motorola called Talkabout

09:48:52  10    Radio; is that correct?

09:48:53  11         A    Yes, I did.

09:48:54  12         Q    Would you briefly describe what Talkabout

09:48:57  13    Radio is?

09:48:58  14         A    The Talkabout Radio of Motorola is a

09:49:02  15    sports radio, a short wave -- it's sports radios

09:49:06  16    that, two-way radios that you see also being sold in

09:49:14  17    the country.  It's a two-way radio mostly used for

09:49:19  18    sports and talking one-to-one like a walkie-talkie

09:49:24  19    type of a radio system.

09:49:26  20         Q    And are those radio frequency or RF based?

09:49:32  21         A    Yes.  They are RF based radio frequencies,

09:49:37  22    yes, I believe.

09:49:57  23         Q    You also mentioned that you have been a

09:50:00  24    consultant on various projects with Intel; is that
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09:50:03   1    correct?

09:50:04   2         A    Yes.  I was.

09:50:07   3         Q    When were -- when was that?

09:50:13   4         A    It was in early 2000 time period, around

09:50:20   5    2000 -- I don't remember the exact date, 2002 or

09:50:23   6    three.  It may have been around that time frame.

09:50:27   7    Maybe one year ahead of or before.  Approximately

09:50:30   8    when I joined Arizona State I engaged with them.

09:50:42   9         Q    And your engagements with Texas

09:50:46  10    Instruments and Sony Wireless and Tektronics, were

09:50:53  11    those roughly the same time period or did those

09:50:56  12    span --

09:50:56  13         A    Different time periods.  They span from

09:50:59  14    1987 to 2004, five.

09:51:54  15         Q    Moving down to paragraph 13 of your

09:51:57  16    declaration, which is on page 3 and into page 4, you

09:52:07  17    see a list of documents that you reviewed in

09:52:11  18    preparation for your declaration?

09:52:24  19         A    Yes.  These are the documents that I

09:52:26  20    reviewed, including the claims of the patent, in

09:52:34  21    view of the specification and the file history.

09:52:37  22         Q    Do you recall reviewing any other

09:52:39  23    documents that are not listed here in, as you were

09:52:46  24    preparing your declaration?
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09:52:57   1         A    I may have been looking at some references

09:53:02   2    to familiarize myself with some of the terminology.

09:53:06   3         Q    What types of references would those be?

09:53:11   4         A    I don't remember exactly.  It could have

09:53:13   5    been IEEE papers and so forth or books, some of my

09:53:17   6    textbooks in my office refreshed my memory.

09:53:25   7         Q    And are you aware that there is also a

09:53:28   8    currently pending litigation in U.S. District Court

09:53:32   9    related to this patent, the '532?

09:53:38  10              MR. MUKERJI:  Yes or no question.

09:53:40  11         A    Yes.

09:53:41  12         Q    Did you review or look at any documents

09:53:45  13    from that litigation in preparation of your

09:53:48  14    declaration?

09:53:48  15         A    No.

09:54:42  16         Q    Is there any specific reason -- you

09:54:44  17    mentioned you may have consulted some other IEEE

09:54:49  18    papers or other references to familiarize yourself

09:54:52  19    with the terminology.  Is there any particular

09:54:55  20    reason you would not have listed them in your

09:54:57  21    declaration here?

09:54:58  22         A    No.

09:55:05  23         Q    Is it fair to say that because they are

09:55:10  24    not listed here, you didn't rely on those
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09:55:13   1    references?

09:55:20   2         A    Yes.  On this declaration I only relied on

09:55:24   3    these references, but my knowledge in the field, my

09:55:26   4    expertise and if I have to brush up on some areas, I

09:55:31   5    looked at them.  But everything I have here in my

09:55:35   6    declaration is based on these references.

09:55:52   7         Q    In paragraph 15 you talk about the level

09:55:56   8    of ordinary skill in the art.  Do you see that?

09:56:05   9         A    Yes.  I see paragraph 15.

09:56:11  10         Q    And you said that a person of ordinary

09:56:17  11    skill at the time of the critical date would have

09:56:19  12    had a master's of science in an academic area

09:56:24  13    emphasizing electrical engineering, computer

09:56:27  14    engineering or computer science or a similar

09:56:29  15    technical master's degree or higher degree with

09:56:33  16    concentration in communication and networking

09:56:35  17    systems, or alternatively, a bachelor degree or

09:56:39  18    higher degree in an academic area emphasizing

09:56:43  19    electrical engineering, computer engineering or

09:56:45  20    computer science and having two or more years of

09:56:48  21    experience in communication and networking systems.

09:56:50  22    Did I read that correctly?

09:56:52  23         A    Yes, you did.  That is correct.  Thank

09:56:53  24    you.
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09:57:01   1         Q    Was that a definition that you arrived at

09:57:09   2    on your own?

09:57:15   3         A    It was my recommendation based on my

09:57:19   4    knowledge.  It may have been edited a little bit

09:57:22   5    jointly, but overall yes, it is my recommendation on

09:57:27   6    what a person of ordinary skill in the art as of the

09:57:32   7    critical date would be.

09:57:34   8         Q    When you say edited jointly, to whom are

09:57:37   9    you referring to?

09:57:39  10         A    When I wrote the document, my declaration,

09:57:42  11    the first draft, there was discussions with my

09:57:47  12    counsel and throughout that process.  But the

09:57:52  13    overall definition and the requirements of a person

09:57:55  14    of ordinary skill in the art as of the critical

09:57:59  15    date, I agree with that, what's in here.

09:59:01  16              MR. HAIGHT:  Can we mark that as 1443-4?

09:59:04  17               (1443 Exhibit Number 4

09:59:04  18               was marked for identification.)

09:59:13  19    BY MR. HAIGHT:

09:59:27  20         Q    Dr. Kiaei, you have been handed what's

09:59:29  21    been marked as Exhibit 1443-4.  Feel free to review

09:59:35  22    that exhibit in its entirety, but I will ask you

09:59:39  23    when you are ready if you recognize that document?

09:59:46  24         A    Yes, I do recognize that document.
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09:59:48   1         Q    What is Exhibit 1443-4?

09:59:52   2         A    It is U.S. Patent 7,295,532.

10:00:01   3         Q    And it's your understanding this is,

10:00:04   4    certain claims of this patent are the ones being

10:00:06   5    challenged in this IPR proceeding?

10:00:09   6         A    That is my understanding.

10:00:18   7         Q    When was the last time you reviewed the

10:00:21   8    '532 patent?

10:00:28   9         A    I looked at the '532 patent the last few

10:00:31  10    days.

10:00:37  11         Q    And when was the last time you reviewed

10:00:39  12    your declaration?

10:00:48  13         A    Yesterday and this morning I briefly

10:00:51  14    skimmed through it.

10:01:48  15         Q    In your declaration you stated that you

10:01:52  16    considered how to interpret the term, quote,

10:01:56  17    "software component ... loaded ... from one or more

10:02:04  18    devices connected to said one or more cellular

10:02:07  19    networks."  Paragraph 24 for your reference.  Do you

10:02:13  20    recall that?

10:02:23  21         A    Yes.  It is the first two lines on

10:02:27  22    paragraph 24.

10:02:30  23         Q    And you state from your review you believe

10:02:32  24    that term should be interpreted as encompassing
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10:02:37   1    software components that are loaded from one or more

10:02:40   2    devices that are either directly or indirectly

10:02:42   3    coupled to one or more cellular networks; is that

10:02:48   4    correct?

10:02:50   5              MR. MUKERJI:  There is a phrase in the

10:02:51   6    middle of that, counsel, which I'm sure you

10:02:55   7    accidentally left out.  It says, "under the broadest

10:02:58   8    reasonable interpretation," for the clarity of the

10:03:00   9    record.  I'm sorry.  Your answer is.

10:03:03  10         A    Thank you, counsel.  What I have written

10:03:06  11    there in paragraph 24 is from my review I believe

10:03:09  12    the term should be interpreted under the broadest

10:03:13  13    reasonable interpretation standard as encompassing

10:03:16  14    software component that are loaded from one or more

10:03:20  15    devices that are either directly or indirectly

10:03:23  16    coupled to the one or more cellular networks, yes.

10:03:35  17         Q    Did you arrive at that interpretation on

10:03:38  18    your own?

10:03:41  19         A    This is my declaration, yes.  In view of

10:03:51  20    the prior art, in view of my understanding as a

10:03:56  21    skilled and expert witness in this field.

10:04:26  22         Q    Did you draft paragraph 24 in your

10:04:31  23    original drafting of your declaration?

10:04:38  24              MR. MUKERJI:  Counsel, we are getting into
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10:04:40   1    drafts in an expert declaration, which I think are,

10:04:43   2    you know, probably outside the scope.

10:04:46   3              MR. HAIGHT:  I'll ask a different

10:04:47   4    question.

10:04:47   5              MR. MUKERJI:  And these things that I say

10:04:48   6    throughout the day, I expect these to be bilateral.

10:04:52   7    So when we depose your expert, we will abide by the

10:04:57   8    same guidelines.

10:04:59   9              MR. HAIGHT:  I understand.

10:04:59  10    BY MR. HAIGHT:

10:04:59  11         Q    So my question was, maybe more directly,

10:05:01  12    is that broadest reasonable interpretation of

10:05:05  13    encompassing software components that are loaded

10:05:05  14    from one or more devices that are either directly or

10:05:05  15    indirectly coupled to one or more cellular networks,

10:05:12  16    did you come up with that interpretation on your

10:05:15  17    own?

10:05:20  18         A    As I said already, it is based on my

10:05:26  19    knowledge of understanding the wireless field and

10:05:31  20    cellular field and also the prior art that I have

10:05:36  21    mentioned.  Yes, it is my statement in there, which

10:05:43  22    is my interpretation of my statement, yes.

10:06:16  23         Q    Your statement on the last line of that

10:06:18  24    paragraph that such an interpretation is also not
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10:06:22   1    inconsistent with an understanding of a POSITA --

10:06:27   2    I'm sorry.  Let me start again.

10:06:31   3              "Such an interpretation is also not

10:06:33   4    inconsistent with an understanding a POSITA would

10:06:37   5    ascribe to the term."  Do you see that?

10:06:40   6         A    Yes, I see that.  Yes.

10:06:42   7         Q    Is there another interpretation that a

10:06:49   8    person of ordinary skill would ascribe to that term?

10:06:58   9              MR. MUKERJI:  Objection to form.

10:07:00  10         A    I can't speculate what a POSITA may

10:07:03  11    interpret.  It's a hypothetical question.

10:07:07  12         Q    I understand.  I'm just trying to

10:07:08  13    understand the scope of what it means to be not

10:07:11  14    inconsistent with that understanding.  Would they

10:07:13  15    understand it to mean encompassing software

10:07:17  16    components that are loaded from one or more devices

10:07:19  17    that are either directly or indirectly coupled to

10:07:20  18    one or more cellular networks?  Or would they

10:07:23  19    understand it to be something consistent with that?

10:07:27  20         A    I think you are referring to the sentence

10:07:28  21    above that, which is, "accordingly, in my opinion,

10:07:33  22    this term should be construed under the broadest

10:07:40  23    reasonable interpretation standard as encompassing

10:07:42  24    software components that are loaded from one or more
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10:07:45   1    devices that are either directly or indirectly

10:07:47   2    coupled to said one or more cellular network."

10:07:51   3              So what I was saying in there was that

10:07:55   4    this interpretation is also not consistent with an

10:07:58   5    understanding of a POSITA would ascribe to this term

10:08:03   6    above.

10:08:07   7              MR. MUKERJI:  Did you say not consistent

10:08:08   8    or not inconsistent?

10:08:11   9              THE WITNESS:  Also not inconsistent.

10:08:14  10    Sorry if I misinterpret.  It should be is also not

10:08:17  11    inconsistent with an understanding a POSITA would

10:08:20  12    ascribe to the term.

10:08:23  13    BY MR. HAIGHT:

10:08:40  14         Q    And based on your declaration, is it fair

10:08:43  15    to say that you didn't think there were any other

10:08:47  16    terms in the challenged claims of the '532 that

10:08:52  17    needed interpretation?

10:08:56  18         A    Can you repeat the question, please?

10:08:58  19         Q    Sure.  Is it fair to say that you didn't

10:09:01  20    think there were any other terms in the challenged

10:09:03  21    claims of the '532 patent that needed

10:09:06  22    interpretation?

10:09:13  23         A    To the best of my knowledge, these are the

10:09:15  24    ones that I interpreted.  There may be others, but I
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10:09:23   1    did not discuss them and went through them or at

10:09:28   2    least at this point what I have here, these are the

10:09:32   3    terms that I am discussing which relates to, to the

10:09:40   4    paragraph on what I mentioned before.  If there are

10:09:42   5    others, I didn't consider them at this point.  That

10:09:46   6    doesn't say that there is or isn't others.

10:10:21   7         Q    Is there anything in the term "software

10:10:29   8    component loaded from the one or more devices

10:10:31   9    connected to said one or more cellular networks"

10:10:36  10    that in your opinion is ambiguous or unclear?

10:10:51  11              MR. MUKERJI:  Objection to form.

10:10:55  12         A    My interpretation of them is based on the

10:11:00  13    discussions -- first in paragraph 24 I discuss that

10:11:12  14    I believe the term should be interpreted under the

10:11:15  15    broadest reasonable interpretation standard as

10:11:18  16    encompassing software components that are loaded

10:11:20  17    from one or more devices that are either directly or

10:11:24  18    indirectly coupled to one or more cellular networks.

10:11:30  19    So on the broadest reasonable interpretation is what

10:11:33  20    I have stated in my analysis in my declaration.

10:11:38  21              Are there other potential broader

10:11:41  22    interpretation of that?  That's a hypothetical

10:11:43  23    question.  What I have here is what I have -- all I

10:11:47  24    have interpreted reasonably in my understanding.
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10:12:15   1         Q    So if I understand it, that's what you are

10:12:22   2    saying the broadest reasonable interpretation is in

10:12:27   3    your opinion.  My question is a little bit more

10:12:31   4    nuanced, and that's why aren't the words in the

10:12:38   5    claim sufficient enough to understand that term?

10:12:47   6              MR. MUKERJI:  Object to form.

10:13:29   7         A    I describe this later on as well in the

10:13:32   8    same paragraph, 24, which is line one, two, three,

10:13:37   9    four, on line seven, that the '532 patent has no

10:13:47  10    disclosure of loading software component directly

10:13:49  11    from a device on a cellular network.  Instead, the

10:13:53  12    only description of loading software component in

10:13:56  13    the '532 patent is with reference to loading network

10:14:00  14    service plug-ins from a manager server 102 on the IP

10:14:05  15    back-end network.

10:14:08  16              And in particular, the '532 patent states

10:14:14  17    that the manager server 102 is coupled to a carrier

10:14:19  18    backbone 104 which is depicted in Figure 1 as a

10:14:23  19    wired network.  The next line after that I discuss

10:14:27  20    that the carrier backbone 104 is then coupled to a

10:14:33  21    wide area network 104 that included a cellular

10:14:36  22    network.  Which leads me to conclude the conclusion

10:14:41  23    I have after that, that the only disclosure in the

10:14:44  24    '532 patent regarding downloading software component
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10:14:49   1    from a device to a cellular network is with

10:14:52   2    reference to downloading plug-ins from the manager

10:14:56   3    server 102 which is indirectly coupled via carrier

10:15:01   4    backbone 104 to a cellular network.

10:15:30   5         Q    And is it your opinion that the claims of

10:15:32   6    the patent are limited only to the specific

10:15:40   7    embodiments described in the specification?

10:15:43   8              MR. MUKERJI:  Object to form.

10:15:46   9         A    Sorry.  Can you repeat that?  The last

10:15:48  10    part you went quick.  I couldn't follow it.

10:15:52  11         Q    Is it your opinion that the claims of the

10:15:55  12    patent are limited only to the specific embodiments

10:15:59  13    described in the specification?

10:16:01  14              MR. MUKERJI:  Same objection.

10:16:06  15         A    What I have done is I'm not an attorney

10:16:10  16    first of all.  I'm a technical expert here.  So I'm

10:16:13  17    looking at the understanding of the patent and the

10:16:18  18    claims of the patent in view of the body of the

10:16:23  19    patent, and looking at what I read in the patent

10:16:30  20    claim, and also how in the body of the patent it

10:16:36  21    described the software component loaded from one or

10:16:44  22    more devices connected to said one or more cellular

10:16:49  23    network.  I, based on those things, I have come up

10:16:53  24    with an interpretation that I have outlined in
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10:16:56   1    paragraph 24, that I have stated in paragraph 24.

10:17:07   2              I'm not an attorney.  I didn't do a total

10:17:10   3    claim analysis and so on.

10:17:42   4         Q    What do you mean when you say you didn't

10:17:45   5    do a total claim analysis and so on?

10:17:48   6         A    I meant total.  Sorry.  What I mean here

10:17:59   7    is I looked at the -- I read the patent and the body

10:18:03   8    of the patent and understood what the patent is

10:18:07   9    saying, as well as looking at the claims, and based

10:18:18  10    on those, concluded my analysis of the patent which

10:18:25  11    is declared in this declaration, and the sentence I

10:18:29  12    just mentioned is my understanding of how that

10:18:36  13    sentence means which we just discussed at the

10:18:39  14    beginning of line 24.

10:18:49  15              I was not -- that's it.  That's what I

10:18:52  16    mean.

10:18:59  17         Q    If I could direct your attention to column

10:19:02  18    five of the '532 patent, and starting at line about

10:19:20  19    62 where it says, "in an embodiment of present

10:19:25  20    invention."  Do you see that?

10:19:27  21         A    Yes.

10:19:28  22         Q    Could you read that first sentence for the

10:19:30  23    record?

10:19:33  24         A    Sure.  "In an embodiment of the present
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10:19:39   1    invention, WAN 105, carrier backbone 104, and

10:19:46   2    manager server 102 is, singly or in combination, a

10:19:52   3    telecommunication network that is managed and

10:19:56   4    monitored by operator 115.  In an embodiment of the

10:20:01   5    present invention, IP packets," do you want me to

10:20:05   6    continue on?

10:20:06   7         Q    No, no.  That's good.

10:20:08   8         A    Stop there.

10:20:08   9         Q    So it says singly or in combination;

10:20:11  10    correct?

10:20:15  11         A    Yes, it does, yes.

10:20:17  12         Q    Does that change in any way your

10:20:21  13    interpretation of that term we've been discussing?

10:20:34  14         A    I don't believe so, no.

10:20:43  15              MR. HAIGHT:  We've been going for a little

10:20:45  16    over an hour.  Let's take a break.

10:20:48  17              THE WITNESS:  That would be great.  Thank

10:20:49  18    you.

10:20:50  19              VIDEOGRAPHER:  This concludes disk number

10:20:51  20    one of the video deposition of Sayfe Kiaei, Ph.D.

10:21:00  21    The time is 10:20:08 a.m.  We are now off the

10:21:04  22    record.

10:21:05  23                 (Recessed at 10:20 a.m.)

10:21:06  24                (Reconvened at 10:34 a.m.)
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10:25:08   1              VIDEOGRAPHER:  This begins disk number two

10:35:16   2    of the video deposition of Sayfe Kiaei, Ph.D.  The

10:35:21   3    time is 10:34:34 a.m.  We are now on the record.

10:35:26   4    BY MR. HAIGHT:

10:35:27   5         Q    Welcome back, doctor.

10:35:29   6         A    Thank you, counsel.

10:35:31   7         Q    During the break did you happen to discuss

10:35:33   8    any of the substance of your testimony with counsel?

10:35:36   9         A    No, I did not.

10:35:38  10         Q    Revisiting the claim construction issue

10:35:55  11    that we were talking about before the break, you

10:35:58  12    only provided one or explained only one construction

10:36:02  13    in your declaration; is that correct?

10:36:08  14         A    I'm not sure you are talking about the --

10:36:15  15    sorry.  Let me -- you are talking about the

10:36:20  16    paragraph 24 where I discussed used in claim one

10:36:25  17    under the broadest reasonable interpretation;

10:36:27  18    correct?

10:36:28  19         Q    Yes.

10:36:29  20         A    That is the -- yeah, I believe in my

10:36:44  21    declaration this is the only place where I

10:36:47  22    specifically discuss how I interpreted that

10:36:52  23    terminology there.

10:36:54  24         Q    And backing up one paragraph to paragraph
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10:36:57   1    23, you state that, "I have been informed that it

10:37:00   2    would be useful to provide some guidance in this

10:37:03   3    proceeding with respect to the terms below."  Do you

10:37:05   4    see that?

10:37:06   5         A    Yes.

10:37:07   6         Q    Who informed you of that?

10:37:09   7         A    The counsel I'm working with.

10:37:16   8         Q    Was the term you identified in paragraph

10:37:20   9    24, was that specifically identified by counsel as a

10:37:25  10    term that would be useful to provide some guidance

10:37:28  11    for?

10:37:37  12         A    The exact sentence, no, it was not.  It

10:37:41  13    was my interpretation and they provided some

10:37:44  14    guidance with respect to the term below.

10:37:58  15         Q    I'm sorry?  You said it was your

10:38:00  16    interpretation and they provided some guidance.

10:38:03  17    What do you mean by that?

10:38:05  18         A    When I was writing the report, I had a

10:38:12  19    first draft and there were some edits as we went

10:38:16  20    back and forth doing the process of finalizing my

10:38:20  21    report.  So I don't recall the details of it.  It

10:38:23  22    was at least nine months ago.  It was around May

10:38:28  23    time frame.  This was not the only patent also I was

10:38:32  24    working on.  So I don't remember all the exact
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10:38:34   1    details, but I can say that in general the statement

10:38:39   2    I have here has been, are my statements but there

10:38:43   3    have been some edits.  In there -- I'm not an

10:38:49   4    attorney, so there may have been some technical

10:38:53   5    attorney language issues in general with all the

10:38:55   6    statements, but not -- the declaration is my

10:38:58   7    declaration.

10:39:08   8         Q    And based on your declaration, there were

10:39:10   9    no other terms in the claims of the '532 that you

10:39:17  10    thought would be useful to provide some guidance on;

10:39:21  11    is that correct?

10:39:26  12         A    I'm sorry.  That's a very broad statement

10:39:29  13    you are making.  If you could focus on more

10:39:32  14    specifics, that would be helpful.  For this

10:39:34  15    particular statement I have stated statement number

10:39:40  16    24, under the broadest reasonable interpretation.

10:39:45  17    Other claims are different discussions.

10:39:50  18         Q    But you didn't discuss them in your

10:39:52  19    declaration?  That's the only --

10:39:55  20         A    Yeah.  I did not discuss them in my

10:39:57  21    declaration.  There may have been discussions -- I

10:39:59  22    have not discussed them in my declaration.  I don't

10:40:03  23    recall it.

10:40:04  24         Q    And is it your opinion that a person of
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10:40:07   1    ordinary skill in the art would understand the

10:40:10   2    claims of the '532 -- strike that.  Let me start

10:40:14   3    again.

10:40:15   4              Is it your opinion that a person of

10:40:18   5    ordinary skill in the art would understand the

10:40:21   6    challenged claims of the '532 patent without further

10:40:27   7    explanation?

10:40:31   8         A    It is my understanding that a person of

10:40:34   9    skilled in the ordinary art by reading the body of

10:40:38  10    the patent and in view of the body of the patent and

10:40:43  11    what the body of the patent says and also looking at

10:40:46  12    the claims, they should be able to understand

10:40:51  13    details of the patent and what it's describing.

10:41:04  14         Q    And when you say understand the details of

10:41:07  15    the patent and what it's describing, are you also

10:41:09  16    referring to the claims?

10:41:10  17         A    Yes.  Understanding the claims in view of

10:41:12  18    the body of the patent is, is --

10:41:19  19         Q    So the -- excluding the term that you

10:41:26  20    provided some guidance on in paragraph 24, a person

10:41:28  21    of ordinary skill in the art would understand what

10:41:31  22    those claims mean without further interpretation

10:41:34  23    based on the specification?

10:41:40  24         A    It's a hypothetical question.  It depends
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10:41:42   1    on what the claim, how the claims are written, what

10:41:45   2    the claims say, the language in there and so on.  If

10:41:52   3    you want a general answer, I can give you a general

10:41:55   4    answer for a hypothetical question.

10:41:58   5         Q    Okay.  But you didn't think it was

10:42:02   6    necessary to explain any other terms of the

10:42:06   7    challenged claims of the '532 patent in your

10:42:09   8    declaration; correct?

10:42:10   9         A    In my declaration I did not explain any

10:42:13  10    further interpretation of the other claims.

10:42:17  11         Q    And is that because those terms are easily

10:42:21  12    understood by one of skill in the art?

10:42:29  13              MR. MUKERJI:  Objection to form.

10:42:30  14         A    Again as I said, it's a hypothetical

10:42:31  15    question.  Depending on the claim language and the

10:42:35  16    body of the claim and how they are written, I can

10:42:45  17    give you a general answer.  In general, again if you

10:42:47  18    want a general answer, I'll be happy to give you a

10:42:50  19    general answer.

10:42:50  20         Q    I'm asking about -- I'm sorry.

10:42:52  21         A    If you would like to talk about a specific

10:42:55  22    claim --

10:42:56  23         Q    I'm just referring to the section in your

10:42:58  24    declaration where you discuss terminology.  And as I
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10:43:03   1    read your declaration, you've only offered one

10:43:07   2    interpretation of one phrase in all of the

10:43:11   3    challenged claims of the '532 patent; is that

10:43:14   4    correct?

10:43:15   5         A    Yes.

10:43:16   6         Q    So is it fair to say that you understood

10:43:19   7    those claims without prior explanation?

10:43:27   8              MR. MUKERJI:  Objection to form.

10:43:30   9         A    I understood the claims after I read the

10:43:34  10    body of the patent and understood what the body of

10:43:37  11    the patent was trying to say, and based on those I

10:43:41  12    understood that.

10:43:46  13         Q    And you also agree that a person of

10:43:48  14    ordinary skill in the art would come to that same

10:43:52  15    conclusion reading the claims and specifications?

10:43:55  16              MR. MUKERJI:  Objection to form and also

10:43:56  17    outside the scope.  You can answer.

10:44:01  18         A    Thank you.  Again I'm going to give you a

10:44:07  19    general answer, but in my declaration also on the

10:44:11  20    same paragraph 24, at the end of it I discuss that

10:44:14  21    such an interpretation is also not consistent with

10:44:16  22    an understanding a POSITA would ascribe to the term.

10:44:20  23    So in general for specific to this claim language

10:44:25  24    24, I explain that and my explanation is also in
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10:44:34   1    terms of what the POSITA would understand is at the

10:44:36   2    end of it.  Other ones I don't have it in my

10:44:41   3    declaration.  I don't want to speculate.  There may

10:44:46   4    or may not be.  If there is any specific ones, we

10:44:50   5    can discuss.

10:45:27   6         Q    In your analysis did you think it was

10:45:30   7    important to consider how a person of ordinary skill

10:45:33   8    in the art would interpret the language of the

10:45:36   9    challenged claims?

10:45:48  10         A    In general, yes, when I'm doing my

10:45:52  11    analysis, I'm an expert, technical expert in this

10:45:56  12    field.  And I also described in paragraph 15 what a

10:46:16  13    person of ordinary skill in the art as a critical

10:46:20  14    date background should have to understand these

10:46:23  15    things, and the various educational background or

10:46:29  16    industry background to be able to understand these

10:46:35  17    things.

10:46:36  18              So when I was reviewing this, I was

10:46:38  19    reviewing this as an expert in the field, but also

10:46:45  20    my interpretation of what I have come up with in

10:46:49  21    paragraph 24, as I specifically said, is also not

10:46:52  22    inconsistent with an understanding a POSITA would

10:46:56  23    ascribe to this term.  So I -- yes, I do.

10:47:01  24         Q    So in your consideration of how a person
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10:47:04   1    of ordinary skill in the art would interpret the

10:47:08   2    language of those challenged claims, if there were

10:47:12   3    something ambiguous in that claim language, would

10:47:15   4    you have included it in your declaration?

10:47:18   5         A    In that, for that specific claim one?

10:47:21   6         Q    For any of the challenged claims in the

10:47:23   7    '532 patent.

10:47:25   8         A    In view of a POSITA?

10:47:27   9         Q    Yes.

10:47:31  10         A    If it was any of the challenged claims and

10:47:35  11    I believed that the terminology -- it's a

10:47:37  12    hypothetical question.  I can't -- I mean if you

10:47:39  13    have a specific claim, I can go and look at it.  You

10:47:43  14    know, this patent had -- how many claims does it

10:47:51  15    have?  It's more than 31, right?  31 claims?

10:48:02  16              Anyhow, this patent had all these claims

10:48:05  17    in here and I was dealing also with four other

10:48:10  18    declaration.  I did my best at the time I was

10:48:13  19    writing the report, I did my best of understanding

10:48:18  20    these and stating how a POSITA would interpret that.

10:48:22  21    Hypothetically is it possible that there is a claim

10:48:26  22    language in there which I did not -- I can't say

10:48:29  23    right now if there is a claim, a specific claim.  I

10:48:32  24    can look at it and give you my opinion whether a
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10:48:35   1    POSITA would understand that or not.

10:48:39   2         Q    Did you review all of the challenged

10:48:42   3    claims in your analysis of the '532 patent?

10:48:45   4         A    Yes, I did.

10:49:21   5         Q    And again the only term of all of those

10:49:24   6    challenged claims that you discussed in your

10:49:26   7    declaration is that phrase from claim one; is that

10:49:29   8    correct?

10:49:34   9         A    The only one of the claims that I have

10:49:36  10    stated in my statement which I discuss it in terms

10:49:40  11    of broadest reasonable interpretation is specified

10:49:47  12    in paragraph 24, yes.

10:51:13  13         Q    So if you could turn to Figure 1 of the

10:51:16  14    '532 patent that's Exhibit 1443-4?  What is Figure 1

10:51:39  15    of the '532 patent depicting?

10:51:46  16         A    Figure 1 is a high level abstract over

10:51:52  17    figure that shows an architecture of a system 100,

10:51:58  18    which consists of a wide band area network, with

10:52:13  19    cellular carrier backbone Internet servers, manager

10:52:21  20    servers and communications on the left side.  On the

10:52:26  21    right side local area network and the terminals

10:52:31  22    within the short range radio signals, and a device

10:52:41  23    106 which is coupled to a LAN as well as to a

10:52:50  24    wireless area network to the left.
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10:52:54   1         Q    And when you demarcate things from left

10:52:58   2    versus right, where is the breaking point that you

10:53:00   3    are referring to there in Figure 1?

10:53:08   4         A    It is vague, but somewhere in the device

10:53:11   5    106 where the device 106 is acting as a gateway

10:53:17   6    between the wireless area network on the left and

10:53:22   7    the local area network on the right.  Again this is

10:53:35   8    an abstract high level description of the system,

10:53:39   9    very abstract and very high level that I would show

10:53:43  10    in my junior level classes of the overall system

10:53:48  11    architecture of what a wireless network connected to

10:53:53  12    a local area network and so on would look like.

10:54:08  13         Q    And would you agree that the systems, the

10:54:15  14    challenged claims in the '532 are represented by the

10:54:21  15    diagram in Figure 1?

10:54:23  16              MR. MUKERJI:  Objection to form.

10:54:30  17         A    I did not look at every claim and see if

10:54:33  18    that those claims are described in every one of them

10:54:37  19    described in Figure 1 or not.  Again as I said, it's

10:54:40  20    an abstract high level description of it.  What's

10:54:43  21    inside the server 101, how is it interfacing with

10:54:48  22    the Internet or the descriptions of the claims have

10:54:54  23    a one to one how they are shown in the Figure 1 and

10:54:57  24    so on, I did not do that.
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10:55:00   1         Q    And I think you said that the dividing

10:55:06   2    line between the left side and the right side of

10:55:08   3    this figure is somewhere in device 106?

10:55:15   4         A    I did not say it is within the device 106,

10:55:18   5    but the device 106, if you look at my paragraph 19

10:55:23   6    of my declaration, device 106 is coupled to a LAN by

10:55:29   7    short range wireless signals -- by wireless

10:55:32   8    connection 110 and is also coupled to the WAN 105 by

10:55:38   9    cellular connection 111.  Exactly where we draw the

10:55:43  10    dividing line in there, the main thing is that the

10:55:47  11    device is coupled to both LAN and to wireless area

10:55:51  12    network on the right.

10:55:53  13              Again this is an abstract configuration

10:55:56  14    which only shows a picture of a cell phone without

10:56:00  15    any description, block level diagrams internally,

10:56:03  16    what are the various hardware, software components,

10:56:07  17    how they are managed, how they interface with the

10:56:12  18    two network on the short range wireless network and

10:56:16  19    the wireless wide band area network on the left and

10:56:20  20    right and so on, those details are not depicted in

10:56:24  21    that diagram in Figure 1.

10:56:25  22              It's a very abstract high level

10:56:28  23    description of it.  This would be like a first slide

10:56:31  24    I would show in my junior classes, here is a
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10:56:34   1    wireless system, undergraduate junior level class in

10:56:39   2    communications.

10:56:57   3         Q    And at least from the high level

10:56:59   4    abstraction reflected in Figure 1, the devices that

10:57:04   5    you had identified that are on the right side of the

10:57:08   6    figure, those being the terminals 107 --

10:57:15   7         A    Uh-huh.

10:57:16   8         Q    -- those all would seemly communicate to

10:57:21   9    the wide area network through that cell phone, or

10:57:24  10    I'm sorry, through that device 106; is that correct?

10:57:35  11         A    The device 106 is a gateway which is in

10:57:50  12    general, yes, it is coupled to both the LAN and the

10:57:54  13    wide area network, and if you look at the fourth

10:57:58  14    line in my paragraph 19 again, it describes some of

10:58:05  15    the routing of the packets where device 106 has

10:58:10  16    software for routing packets between the LAN 116 and

10:58:12  17    the WAN 105.  For example, the device 106 has

10:58:18  18    installed a microrouter 404 with the software to

10:58:19  19    route communications between local devices 107 and

10:58:26  20    the LAN, on the LAN 116 and the wide band area

10:58:31  21    network 105.  So in general, yes, your answer is.

10:58:39  22         Q    And in the context of the '532 patent,

10:58:43  23    those terminals on the local area network, the LAN

10:58:49  24    116, those aren't able to connect to the wide area
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10:58:59   1    network independent of that device 106; is that

10:59:01   2    correct?

10:59:14   3         A    In the configuration that is shown in

10:59:17   4    Figure 1, those are coupled and connected to the

10:59:21   5    wide area network via the gateway 106, device 106.

10:59:34   6         Q    Does the specification of the '532 patent

10:59:53   7    describe or detail any scenario in which the

10:59:57   8    terminals 107 could communicate with the wide area

11:00:01   9    network without using the device 106?  Let me reask

11:00:08  10    that.

11:00:09  11              MR. MUKERJI:  I apologize.

11:00:12  12    BY MR. HAIGHT:

11:00:12  13         Q    Does the specification of the '532 patent

11:00:16  14    describe or detail any scenario in which the

11:00:27  15    terminals 107 communicate with the wide area network

11:00:33  16    105 without the use of device 106?

11:01:05  17         A    Does the patent describe any of those, any

11:01:09  18    other configuration that would -- I don't believe it

11:02:25  19    does, with the different -- it has a variety of

11:02:29  20    different scenarios for what the device 106 could

11:02:33  21    be, which is a gateway, but I don't believe that it

11:02:37  22    has any description of if the local area network on

11:02:43  23    the right 110 -- sorry -- local area, yes, short

11:02:48  24    range radio signal without a gateway of some sort,
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11:02:54   1    in all the different descriptions it has, in an

11:02:58   2    abstract level again, would be able to communicate

11:03:01   3    with a cellular network on the left.

11:03:12   4         Q    I want to dig in a little bit on the

11:03:17   5    cellular network on the left.  Would it be fair to

11:03:19   6    say that -- well, let me ask this.  What is your

11:03:23   7    understanding of what WAN or wide area network 105

11:03:30   8    is in Figure 1?

11:03:48   9         A    In Figure 1, again in an abstract high

11:03:51  10    level description they have, it consists of all the

11:03:55  11    elements that they have shown, which is the cellular

11:04:00  12    signal, Internet, backbone, manager server, the

11:04:08  13    communication operator, server 101 and so on.  It's

11:04:11  14    a compilation of all of those together, which they

11:04:16  15    call the wide area network.

11:04:21  16         Q    And as one of ordinary skill in the art,

11:04:26  17    could you briefly describe what a wide area network

11:04:29  18    means?

11:04:41  19         A    A description of that is -- it really

11:04:45  20    depends on the implementation, on the frequencies it

11:04:53  21    is, on what the distance could be, what the

11:04:56  22    geographical location is and so forth.  It could

11:05:01  23    change by signal strengths of the, whether it's a

11:05:06  24    wire line signal or wireless signal and so forth
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11:05:12   1    what it is.

11:05:13   2              That's actually one of the ambiguities of

11:05:17   3    the, of this patent as well.  But in general

11:05:20   4    wireless area network is a, is a wide area network

11:05:41   5    which is, has -- there is no clear definition of it

11:05:49   6    in the patent and here as well is that it's a wide

11:05:52   7    area network which is connecting these different

11:05:58   8    components, and it depends on the signal and depends

11:06:00   9    on the signal power strength and what are the

11:06:03  10    different components it's connecting.

11:06:08  11         Q    I want to go back to something.  You said

11:06:10  12    that's one of the ambiguities of this patent.  What

11:06:13  13    were you referring to?

11:06:15  14         A    Oh, I was referring -- I apologize.  I

11:06:17  15    misspoke there.  I was referring to the Figure 1

11:06:20  16    which is a very abstract high level description of

11:06:22  17    the system.

11:06:26  18         Q    Let me ask you this way.  How would one of

11:06:33  19    ordinary skill in the art distinguish a wide area

11:06:37  20    network from a local area network?

11:06:42  21              MR. MUKERJI:  Objection to form.

11:08:20  22         A    There is really no clear definition of

11:08:22  23    wide area network in the -- what I have described in

11:08:31  24    my declaration is on paragraph 19 again, that the
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11:08:38   1    device is coupled to a LAN by a short range radio,

11:08:42   2    short range wireless connection and it's coupled to

11:08:46   3    a WAN with a cellular connection 111.

11:08:51   4              So from that perspective, we are looking

11:08:56   5    at the LAN by short range wireless connection 110,

11:08:59   6    which is connecting the terminals 107 together, and

11:09:04   7    in the patent, by the way, it describes other

11:09:06   8    configuration of that local area network.  An

11:09:12   9    example of this would be a Bluetooth type of

11:09:15  10    configuration.

11:09:16  11              And on the left side is coupled to a wide

11:09:20  12    band area network, which is through that system on

11:09:25  13    the wireless area network is connected by cellular

11:09:29  14    connection to the device 116.  So one of the

11:09:32  15    elements to the device -- sorry, 106.  So one of the

11:09:36  16    elements of the WAN is the cellular network and

11:09:40  17    other configurations and other equipments and

11:09:46  18    architectures that they have in there.

11:09:49  19         Q    So the cellular network would be an

11:09:54  20    example of a wide area network; is that correct?

11:09:59  21         A    That's not what I said.  It is an element

11:10:01  22    of the wide area network, it could be an element of

11:10:05  23    the wide area network.  It's not a one-to-one

11:10:08  24    connection.  The wide area network will have many,
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11:10:12   1    many elements in there which could be a, the server,

11:10:16   2    the Internet, the communication operator, manager

11:10:21   3    server, a private IP network, a number of other

11:10:25   4    things which connects it together.  So a cellular

11:10:32   5    connection or a cellular network is part of the

11:10:34   6    elements of that.

11:10:42   7              Now, is there a possibility that the

11:10:44   8    cellular network could not be part of it?  That's

11:10:47   9    speculation, high level.  I'm not going to speculate

11:10:49  10    on that if there are other systems.

11:10:52  11         Q    So would you consider the AT&T wireless

11:11:02  12    cellular network to be on the same wide area network

11:11:06  13    as say a Verizon cellular network?

11:11:10  14              MR. MUKERJI:  Objection to form and

11:11:10  15    outside the scope.

11:11:15  16         A    Personally I'm not aware of the details of

11:11:18  17    the AT&T or Verizon network or what's inside of it.

11:11:25  18    They provide cellular connection to the customers,

11:11:28  19    but I haven't looked at all the details of how their

11:11:31  20    configuration is.  So I'm not going to speculate on

11:11:34  21    that.  I was not asked to look at the architecture

11:11:38  22    of AT&T or Verizon, neither do I have that

11:11:42  23    confidential information on how they do that.

11:12:09  24         Q    What is your understanding of what the
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11:12:13   1    carrier backbone 104 as depicted in Figure 1 of the

11:12:19   2    '532 patent is?

11:13:21   3         A    My understanding is on page 8 of my

11:13:24   4    declaration.  Paragraph 24, line 3 from the bottom,

11:13:27   5    which is actually -- sorry.  Let's go back up to

11:13:33   6    line five from the bottom.  In particular, the '532

11:13:38   7    patent states that manager server 102 is coupled to

11:13:41   8    a carrier backbone 104 which is connected to Figure

11:13:45   9    1 as wired network.  And the next line is carrier

11:13:49  10    backbone 104 is then coupled to a WAN, wide area

11:13:54  11    network that includes a cellular network.

11:14:00  12              So as I mentioned in here, it's a backbone

11:14:03  13    which connects a, as shown in Figure 1, connecting a

11:14:06  14    manager server to the wide area network and to the

11:14:14  15    cellular network.

11:14:18  16         Q    Does it also connect the cellular network

11:14:22  17    to the Internet 103?

11:14:28  18         A    Elements of wide area network includes the

11:14:31  19    Internet 103 as well.

11:14:33  20         Q    That wasn't my question.  My question was

11:14:37  21    whether the carrier backbone as depicted in Figure 1

11:14:40  22    connects to Internet 103?

11:14:42  23         A    It shows a dotted line in there.  How that

11:14:47  24    connection is made and how it does that, it doesn't
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11:14:49   1    show the details of it.  The dotted line is, there

11:14:58   2    is no clear description of how the connection there

11:15:02   3    is made.

11:15:08   4         Q    Would one of ordinary skill in the art

11:15:11   5    understand how a carrier backbone connects to the

11:15:14   6    Internet?

11:15:16   7              MR. MUKERJI:  Objection to form.  Outside

11:15:17   8    the scope.

11:15:31   9         A    I did not go into details of how one

11:15:43  10    skilled in the art would understand the carrier

11:15:46  11    backbone and its connection to Internet 103 and so

11:15:51  12    forth.

11:16:24  13         Q    So sitting here today, you don't know how

11:16:32  14    that carrier backbone 104 connects to the Internet

11:16:36  15    103 in the context of the '532 patent?

11:16:40  16              MR. MUKERJI:  Objection to form.

11:16:41  17         A    That's not what I said.  Your last

11:16:43  18    question was would a person of skill in the art know

11:16:51  19    the details of this.  And my answer was I did not

11:16:55  20    analyze what a person skilled in the art would know

11:16:58  21    the details of the connection of carrier backbone to

11:17:01  22    the Internet.  If you like a general answer, I can

11:17:06  23    give you a general answer.  But the specifics of how

11:17:09  24    it's done, it depends on the configurations and so
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11:17:12   1    forth.

11:17:21   2         Q    Is it your opinion that you wouldn't need

11:17:23   3    to know how a carrier backbone works in order to

11:17:26   4    understand the claims of the '532 patent?

11:17:34   5         A    No.  That's not what I said.  What I said

11:17:37   6    was that the details of the connection on 104 to the

11:17:41   7    Internet and so forth depends on the configuration

11:17:45   8    and depends on how it's done and what the

11:17:47   9    architecture is.  It depends on many aspects.  It

11:17:51  10    depends on where the manager server is, the band

11:17:55  11    width of the manager server, the hardware involved

11:17:58  12    in there, the software, how it -- many, many factors

11:18:02  13    in there.  It's not a -- that's not what I said.

11:18:09  14         Q    Just to clarify, I'm not disputing what

11:18:12  15    you said before.  I'm just trying to clarify my

11:18:14  16    question.  So I'm not --

11:18:16  17         A    Sure.  I appreciate it.

11:18:21  18         Q    Based on the diagram of Figure 1 and the

11:18:26  19    description in the '532 patent, would you agree that

11:18:37  20    the device 106 connects to the carrier backbone

11:18:49  21    through the cellular network and that carrier

11:18:53  22    backbone is connected to the Internet?

11:19:06  23         A    I think I already mentioned the statement

11:19:09  24    in paragraph 19, which is device 106 is coupled to a
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11:19:13   1    LAN by short range wireless connection 110 and is

11:19:16   2    coupled to wide area network by cellular connection

11:19:20   3    111, and what is depicted in Figure 1 includes, the

11:19:26   4    wide area network includes the Internet, manager

11:19:30   5    server, server 101, et cetera.  And when I was

11:19:38   6    discussing the terminology as well on -- on

11:20:03   7    paragraph 24, I specifically also said that, in line

11:20:06   8    3, that from my view I believe the term should be

11:20:10   9    interpreted under the broadest reasonable

11:20:12  10    interpretation standard as encompassing software

11:20:15  11    components that are loaded from one or more devices

11:20:18  12    that are either directly or indirectly coupled to

11:20:21  13    one or more cellular network, which means that the

11:20:25  14    device 106 is directly or indirectly coupled to one

11:20:30  15    or more cellular networks through this

11:20:33  16    configuration.

11:20:35  17         Q    Okay.  And according to the diagram of

11:20:47  18    Figure 1 and the specification of the '532 patent,

11:20:50  19    would you agree the only way for the device 106 to

11:20:54  20    communicate with any of the identified items on the

11:21:01  21    wide area network is through the carrier backbone

11:21:14  22    104?

11:21:21  23              MR. MUKERJI:  Object to form and outside

11:21:22  24    the scope.
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11:21:25   1         A    It really depends on the architecture of

11:21:28   2    the system.  Those elements are needed in the

11:21:37   3    system.  The configuration of how the connection

11:21:43   4    could be could be different from a system to a

11:21:45   5    system in a wide area network.  So whether the

11:21:51   6    connection is made through that or not, first of

11:21:54   7    all, in Figure 1 it's showing all of the connections

11:21:58   8    as dotted line, and there is no clear depiction of

11:22:02   9    what's going on in there.  And also it's a very

11:22:05  10    abstract terminology in the figure which shows

11:22:08  11    overall high level of what's going on here.  There

11:22:12  12    are many other configurations that this could be

11:22:16  13    done, how the device 106 could connect to the

11:22:19  14    various elements in here.

11:22:22  15         Q    Okay.  Figure 1 shows device 106

11:22:26  16    connecting via cellular signals 111 to the carrier

11:22:32  17    backbone 104.  Do you agree?

11:22:36  18         A    With the dotted line it connects that

11:22:38  19    going to this, I presume that's a base station

11:22:42  20    figure, the one with the circles on top and antenna.

11:22:47  21    To that is connecting, and what's in between that

11:22:50  22    and how it's connecting directly or indirectly to

11:22:52  23    the backbone is showing a figure, showing the lines

11:22:57  24    between them.  Yeah, I agree it shows the lines
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11:22:59   1    between them.

11:23:00   2         Q    And you mentioned a base station.  Is a

11:23:02   3    base station a part of a cellular network?

11:23:05   4         A    It doesn't say any details of it, how what

11:23:08   5    it is in here.  Not necessarily.  I don't -- it

11:23:13   6    shows a -- all I said in here was that it shows an

11:23:17   7    antenna with a, I presume those are electromagnetic

11:23:20   8    waves going around in the circles.  It's showing

11:23:26   9    some form of a, an antenna with the radio signals

11:23:32  10    going in there.  Whether it's a part of a cellular

11:23:36  11    system or not, it doesn't say that.  I can't

11:23:38  12    speculate on that.

11:23:39  13         Q    Okay.  If you could look at paragraph 20

11:23:44  14    of your declaration?  And actually we will go to the

11:23:49  15    second line on page 7.  It starts in turn, comma.

11:23:57  16    Do you see that?

11:23:58  17         A    Uh-huh.

11:23:59  18         Q    Could you read that sentence for the

11:24:00  19    record?

11:24:00  20         A    Sure.  It says that:  "In turn, the

11:24:04  21    carrier backbone 104 is coupled to a WAN that

11:24:09  22    includes a cellular network accessible by device 106

11:24:14  23    via cellular signal 111."

11:24:17  24         Q    So based on that statement, do you agree
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11:24:19   1    that the device 106 is connected to the carrier

11:24:22   2    backbone via cellular signals 111?

11:24:26   3         A    My statement is correct, yes, in terms of

11:24:29   4    how in Figure 1 it is depicted.  But I also have a

11:24:34   5    statements before that say that what's shown in

11:24:37   6    Figure 1 is not -- one has to look at this

11:24:47   7    connection as direct or indirect connections.  There

11:24:51   8    is some connection between the device 106 and

11:24:53   9    carrier backbone 104 as I described in my statement

11:24:59  10    line 22.

11:25:00  11         Q    Okay.

11:25:01  12         A    What I'm describing here is, this is a

11:25:03  13    very abstract high level description of it.

11:25:05  14         Q    I understand that.  Now let's talk about

11:25:07  15    the specification of the '532 patent.  Is there

11:25:11  16    anywhere in the specification that describes any

11:25:13  17    other connection between device 106 and the carrier

11:25:16  18    backbone that is not through a cellular network or

11:25:21  19    through cellular signals?

11:25:46  20         A    I'll have to look at the patent if you

11:25:48  21    don't mind for a few minutes.

11:25:50  22         Q    Sure.

11:25:51  23         A    And see if -- so your question again was,

11:25:55  24    can you repeat it again, if you don't mind?
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11:25:59   1         Q    Is there anywhere in the specification of

11:26:02   2    the '532 patent that describes any other connection

11:26:05   3    between the device 106 and the carrier backbone 104

11:26:11   4    that is not through a cellular network?

11:26:14   5         A    Okay.  So if you don't mind, let's look at

11:29:46   6    the patent, column 5, line 52.  And I'm going to

11:29:56   7    read that as well as a few lines from column six if

11:29:59   8    you don't mind to clarify your question here.

11:30:06   9              "In an embodiment of the present

11:30:07  10    invention, WAN 105 is coupled to device 106.  In an

11:30:12  11    embodiment of the present invention, WAN 105

11:30:18  12    includes a cellular network transmitting and

11:30:18  13    receiving cellular signals.  In an embodiment of the

11:30:22  14    present invention, cellular signals are transmitted

11:30:25  15    using a protocol" -- we don't need to go through

11:30:29  16    those anymore.

11:30:31  17              Then looking at column 6, if you look at

11:30:36  18    line 11, it describes that -- sorry.  Let's go to

11:30:46  19    line 16.  I apologize.  Line 16, column 6, it says

11:30:53  20    that device 106 is a cellular handset.  In an

11:31:01  21    alternative embodiment of the present invention,

11:31:04  22    device 106 -- I apologize.  Yes.  In an alternative

11:31:11  23    embodiment of the present invention, device 106 is a

11:31:14  24    cellular enabled PDA, wireless modem or wireless
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11:31:21   1    laptop computer.  And it describes the question you

11:31:25   2    had in the next paragraph, 20, line 20; in an

11:31:29   3    embodiment of the present invention, WAN 106 is

11:31:33   4    coupled to a wireless carrier network or carrier

11:31:37   5    backbone 104.  So it describes the WAN is coupled to

11:31:44   6    a carrier internal network or a carrier backbone.

11:31:51   7              In an embodiment of the present invention,

11:31:53   8    manager server 102 is coupled to a backbone.  In an

11:31:58   9    alternative embodiment of the present invention,

11:32:00  10    carrier backbone 104 is coupled to an Internet 103,

11:32:04  11    which is above it on the left, and then it goes into

11:32:10  12    other things that the connections are, how the

11:32:13  13    server 101 is connected to this, is coupled to the

11:32:18  14    Internet 103.

11:32:24  15              So if your question is it doesn't

11:32:30  16    specifically say how the gateway device 106 is

11:32:33  17    directly coupled to the carrier backbone or not,

11:32:37  18    what it's describing here is WAN 106, 105 is coupled

11:32:42  19    to wireless carrier internal network or a carrier

11:32:45  20    backbone.  It's talking about WAN.

11:32:48  21              And on the previous paragraph that I

11:32:51  22    talked about in column 5, line 52, it says that WAN

11:32:59  23    is coupled to device 106.  In an embodiment of the

11:33:03  24    present invention, WAN includes a cellular network,
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11:33:06   1    so saying it includes a cellular network, in column

11:33:10   2    6 it discusses the details of WAN and so forth.  So

11:33:18   3    I'm not sure where you are referring that they're

11:33:19   4    discussing the question you asked.

11:33:45   5         Q    Does the '532 patent describe any way in

11:33:51   6    which device 106 connects to the Internet without

11:33:54   7    going through the cellular network?

11:34:21   8         A    Again back to my statement, device 106 in

11:34:25   9    paragraph 19 is coupled to a WAN by a cellular

11:34:31  10    connection 111.  And what it's saying is that it is

11:34:37  11    within the WAN that is connected to a cellular

11:34:41  12    connection, and later I describe that it is

11:34:43  13    connected -- that it's connected to the Internet.

11:35:11  14    But the exact architecture of how the connection is

11:35:16  15    made in the patent is all under the umbrella of WAN,

11:35:20  16    not a specific -- again this is a very abstract

11:35:23  17    terminology, not a specifics of how the connections

11:35:26  18    are made, which one is connected directly to, which

11:35:29  19    one is connected indirectly to and the procedures

11:35:33  20    for them.

11:35:33  21         Q    Sure.  And my question wasn't really

11:35:36  22    specifically related to the WAN, it was related to

11:35:39  23    the device 106 connecting to the Internet.  Does the

11:35:44  24    '532 patent describe any other mechanism for that
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11:35:49   1    connection other than through a cellular network?

11:36:05   2              MR. MUKERJI:  Object to form.

11:36:11   3         A    In general it discusses the device 106 is

11:36:13   4    connected to the Internet.  The details of whether

11:36:18   5    it's going through the cellular networks or not,

11:36:21   6    it's discussing that this connection is made through

11:36:24   7    the WAN, wide area network.  Whether it's done

11:36:28   8    through the cellular signals or not, it does not

11:36:30   9    describe that in details.  It does not describe

11:36:33  10    that, at least from what I remember reading, my

11:36:38  11    recollection of the patent.

11:36:40  12         Q    Let's go back to paragraph 20 of your

11:36:43  13    declaration then.  It's that same sentence I pointed

11:36:47  14    you to earlier on the second line of page 7.  It

11:36:49  15    says, in turn --

11:36:56  16         A    Which line was it?  Paragraph 20?

11:36:59  17         Q    Starting on the second line.

11:37:02  18         A    Oh, okay.  Second line on paragraph 20?

11:37:08  19         Q    I'm sorry.  I'm waiting for the sirens to

11:37:12  20    go by.

11:37:14  21         A    Sorry.

11:37:16  22              MR. MUKERJI:  It's from being this close

11:37:17  23    to the White House.

          24
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11:37:18   1    BY MR. HAIGHT:

11:37:21   2         Q    We will strike that and I will start with

11:37:25   3    the question again.  The second line on page 7 of

11:37:31   4    your declaration, which is in paragraph 20, says:

11:37:34   5    "In turn, the carrier backbone 104 is coupled to a

11:37:39   6    WAN 105 that, quote, includes a cellular network,

11:37:42   7    end quote, accessible by device 106 via cellular

11:37:47   8    signal 111."  Do you see that?

11:37:49   9         A    Yes, I do.

11:37:52  10         Q    Does that not indicate that the device 106

11:37:59  11    is coupled to the WAN via the cellular network?

11:38:06  12         A    I don't believe that's what that sentence

11:38:07  13    says.  Let me read it again if you don't mind.  In

11:38:11  14    turn, the carrier backbone 104 is coupled to a WAN

11:38:16  15    105 that includes a cellular network.  So we have

11:38:19  16    all these elements of the WAN, one of them is a

11:38:24  17    cellular network, that the device -- accessible by

11:38:29  18    device 106, but it does not talk about the specific

11:38:32  19    connections of how device 106 is coupled to a

11:38:37  20    backbone 104 via specifically cellular network.  It

11:38:41  21    says it includes.

11:38:42  22              Here is a WAN, the WAN has a cellular

11:38:45  23    network, and as Figure 1, it shows WAN has Internet,

11:38:50  24    server, all these other things it has.  In here it
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11:38:54   1    is making a general statement that in turn, the

11:38:57   2    carrier backbone 104 is coupled to a WAN that

11:39:01   3    includes a cellular network, accessible by device

11:39:05   4    106.

11:39:07   5         Q    Via cellular signal?

11:39:11   6         A    Via cellular signal 111, yes.  It's

11:39:15   7    coupled to a WAN via cellular signal.

11:39:29   8              THE WITNESS:  If you don't mind, let me

11:39:30   9    finish this questioning and I wouldn't mind taking a

11:39:35  10    five-minute break.

11:39:37  11              MR. HAIGHT:  Sure.

11:39:38  12              THE WITNESS:  But I don't want to

11:39:40  13    interrupt your questioning.

11:39:42  14    BY MR. HAIGHT:

11:39:42  15         Q    I think I can wrap this up in just a few

11:39:45  16    minutes.

11:39:46  17         A    Absolutely.

11:40:00  18         Q    Are there -- let me ask this.  How would a

11:40:07  19    cellular device 106 communicate with the Internet

11:40:15  20    103 without going through the carrier backbone?

11:40:23  21              MR. MUKERJI:  Objection to form.  Outside

11:40:24  22    the scope.

11:40:31  23         A    It depends on the configuration.  The

11:40:34  24    device 106 is a wireless network, so it could have
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11:40:38   1    many different architectures and possible

11:40:41   2    connections that it could use for connecting to the

11:40:49   3    Internet.

11:40:49   4         Q    Are any of those described in the '532

11:40:52   5    patent?

11:40:53   6         A    I just explained it to you based on

11:40:55   7    actually the paragraph you quoted to me, which is

11:40:58   8    the carrier backbone 104 is connected to that.  And

11:41:05   9    does it describe it specifically the Internet 103 is

11:41:09  10    also connected to that, I can look into there again

11:41:12  11    and answer you.

11:41:12  12              But back to your question in general, I

11:41:18  13    don't believe it describes the details of how the

11:41:21  14    device 106 is connected to Internet.  It is a

11:41:25  15    wireless device, it is sending radio signals.  The

11:41:31  16    details of the architecture of where those radio

11:41:35  17    signals go and what's in route between that and the

11:41:37  18    Internet and how it's done, there are many different

11:41:41  19    configurations possible there.

11:41:43  20         Q    Okay.  The '532 patent specifically refers

11:41:48  21    to those wireless signals that you were referring

11:41:50  22    to --

11:41:51  23         A    Right.

11:41:51  24         Q    -- as cellular signals; correct?
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11:42:10   1         A    The device 106 is coupled to a WAN and

11:42:14   2    components of the WAN by a cellular connection.

11:42:19   3    That's what I meant to say there.  So I need to

11:42:30   4    correct myself.  It is coupled to a cellular, to a

11:42:33   5    wireless area network via, by a cellular connection,

11:42:35   6    as I have stated in paragraph 19 of my statement.

11:42:44   7         Q    Okay.  And the WAN 105 would include a

11:42:50   8    cellular network?

11:42:51   9         A    As I have in the paragraph 20, the line we

11:42:55  10    just read on page 7, line 2; in turn, carrier

11:43:00  11    backbone coupled to a WAN 105 that includes a

11:43:05  12    cellular network, yes.  The wireless -- the WAN as

11:43:09  13    shown in Figure 1 includes the Internet 103.

11:43:12  14         Q    Okay.  And those cellular signals,

11:43:16  15    according to the '532 patent, are either GSM or CDMA

11:43:24  16    or TDMA or GPRS protocol signals?

11:43:30  17         A    Yes, they are.

11:43:33  18              MR. HAIGHT:  All right.  Why don't we

11:43:35  19    break there.

11:43:40  20              VIDEOGRAPHER:  This concludes disk number

11:43:42  21    two of the videotaped deposition of Sayfe Kiaei,

11:43:50  22    Ph.D.  The time is 11:43:03 a.m.  We are now off the

11:44:00  23    record.

11:44:04  24                 (Recessed at 11:43 a.m.)
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11:44:08   1                (Reconvened at 12:33 p.m.)

12:32:34   2              VIDEOGRAPHER:  This begins disk number

12:34:34   3    three of the video deposition of Sayfe Kiaei, Ph.D.

12:34:39   4    The time is 12:33 p.m.  We are now on the record.

12:34:46   5    BY MR. HAIGHT:

12:34:46   6         Q    Dr. Kiaei, welcome back.

12:34:49   7         A    Thank you, counsel.

12:34:50   8         Q    During the lunch break did you happen to

12:34:53   9    discuss any of the substance of your testimony with

12:34:56  10    counsel?

12:34:56  11         A    No, I did not.

12:34:58  12         Q    Thank you.

12:34:58  13         A    Thank you.

12:35:04  14         Q    Before the break we were talking about the

12:35:07  15    '532 patent and Figure 1 and how that device 106

12:35:19  16    connects to the wide area network 105.  Do you

12:35:25  17    remember that discussion?

12:35:26  18         A    Yes.  We discussed the device 106.

12:35:30  19         Q    And the device 106 serves as a gateway

12:35:47  20    between the wide area network and the local area

12:35:52  21    network of Figure 1; is that correct?

12:35:54  22         A    That is correct.

12:36:15  23         Q    And that, device 106, has what's referred

12:36:20  24    to as a microrouter; is that correct?
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12:36:34   1         A    As I have in my -- yes, that is correct,

12:36:38   2    and I have that also on my declaration, paragraph

12:36:42   3    number 20, fourth line or actually the third line,

12:36:49   4    the additional software can be in the form of

12:36:50   5    software components called plug-ins that may be

12:36:52   6    added to the microrouter 404.

12:36:59   7         Q    So the '532 describes software components

12:37:07   8    called plug-ins that are added to the microrouter

12:37:12   9    404; correct?

12:37:14  10         A    Yes, that may be added to the microrouter

12:37:17  11    404.

12:37:23  12         Q    What is your understanding of what

12:37:25  13    microrouter 404 is?

12:38:22  14         A    If you look at paragraph 19 of my

12:38:25  15    declaration, the last two lines, I describe a, for

12:38:31  16    example, the device 106 has installed a microrouter

12:38:36  17    404 with software to route communications between

12:38:40  18    local devices 107 on the LAN 116 and the WAN 105.

12:38:49  19         Q    And let me ask you this.  Is the term

12:38:52  20    "microrouter" a term that one of ordinary skill in

12:38:58  21    the art would generally recognize outside the '532

12:39:01  22    patent?

12:39:03  23         A    A -- within the context of this patent.

12:39:12  24    Microrouter in general could be a variety of
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12:39:15   1    different communication blocks.  In the context of

12:39:21   2    this patent, this microrouter is a component which

12:39:29   3    has the software to route communications between

12:39:33   4    local devices 107 on the LAN and the WAN 105.

12:39:44   5         Q    Generally speaking, outside the scope of

12:39:46   6    the '532, does the term "microrouter" have a special

12:39:51   7    meaning to one of skill in the art?

12:40:01   8              MR. MUKERJI:  Object to form.  Outside the

12:40:02   9    scope.  You can answer.

12:40:04  10         A    Can you repeat the question again, please?

12:40:06  11    Sorry.

12:40:07  12         Q    Sure.  Generally speaking, outside the

12:40:11  13    scope of the '532, does the term "microrouter" have

12:40:15  14    a special meaning to one of skill in the art?

12:40:23  15         A    It could mean many different things

12:40:25  16    depending on the application that's being used, the

12:40:31  17    system it's connected to, and so on.  If I tell

12:40:38  18    somebody in general what's a microrouter, unless the

12:40:41  19    context is well-known and what it is doing in terms

12:40:45  20    of being a router, it depends on the situation, it

12:40:53  21    really depends on the specifics of the situation.

12:40:55  22         Q    And within the scope of the '532, you

12:40:59  23    would agree that the microrouter, it enables the

12:41:07  24    terminals that we see in Figure 1 on the LAN to
�
                                                                77



12:41:11   1    connect to the wide area network through the device

12:41:16   2    106?

12:41:19   3         A    It routes communications between the local

12:41:25   4    devices and the WAN, wireless area network.

12:41:32   5         Q    And what does it mean to route

12:41:38   6    communications?  Let me withdraw that.  Let me ask

12:41:50   7    you in a general context.

12:41:52   8         A    Sure.

12:41:53   9         Q    What does it mean to route communications?

12:41:58  10         A    In a general context, to route

12:42:02  11    communication, it also depends on the conditions and

12:42:08  12    the specifics of what we are dealing with.  It is to

12:42:12  13    route between two elements in a communications

12:42:15  14    system, is, it depends on the configuration, depends

12:42:23  15    on what we have.  I can tell you the English meaning

12:42:26  16    of it, but --

12:42:28  17         Q    Sure.  Let's start --

12:42:30  18         A    In terms of -- that it routes, means it

12:42:36  19    sends signals or it sends components or signals or

12:42:45  20    whatever it is we are dealing with between two

12:42:48  21    points.

12:43:17  22         Q    Under what circumstances would you, would

12:43:20  23    a router be needed to allow communication between

12:43:27  24    two different devices?
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12:43:31   1              MR. MUKERJI:  Object to the form.

12:43:34   2         A    Again if there is specific items and they

12:43:38   3    are either in my declaration or patent, I can go

12:43:41   4    through that.  But it really depends on the, it

12:43:45   5    depends on the architecture, it depends on the

12:43:48   6    system and how and what it's trying to route between

12:43:52   7    the two points.

12:43:53   8         Q    Okay.  I'm just trying to get a general

12:43:56   9    understanding of what function a router will serve.

12:43:59  10    So let me try a hypothetical.  If say in a

12:44:07  11    home-based environment, if I want my laptop to talk

12:44:15  12    to my PDA, do I need a router?

12:44:20  13              MR. MUKERJI:  Objection to form.  Outside

12:44:21  14    the scope.

12:44:26  15         A    Again, it's a hypothetical question.  It

12:44:28  16    depends on what's between them, how they are

12:44:31  17    connected and so forth.  I believe that the scope of

12:44:36  18    my work is based on what I'm discussing here.  But

12:44:40  19    if you are asking me generally, I'm going to give

12:44:43  20    you a very general answer.

12:44:44  21         Q    I'm asking generally.

12:44:45  22         A    In general it depends on the architecture,

12:44:47  23    it depends on the system, it depends on many issues,

12:44:51  24    how the connection between them is, what devices
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12:44:53   1    they have enabled in each one of the two devices,

12:44:57   2    what type of communications that can exist between

12:44:59   3    them, the bandwidth and the speed of the signaling,

12:45:04   4    many other issues.  It really cases by case.

12:45:13   5         Q    Okay.  So let's tie it back to the '532

12:45:17   6    then.  Why does the device 106 need a microrouter?

12:45:34   7         A    The microrouter is to route communications

12:45:36   8    between the two devices, local device 107 and the

12:45:42   9    WAN 105 as it is in my statement of paragraph 19.

12:45:46  10         Q    I understand what it's doing.  I'm asking

12:45:49  11    why, why is it needed?

12:45:51  12         A    Why?  If you look at my statement,

12:46:35  13    declaration line 21, I describe that the device 106

12:46:44  14    adds in the plug-in 406 to the microrouter using

12:46:49  15    software components hookups -- sorry -- hooks 590,

12:46:55  16    which are application program interfaces for the

12:46:59  17    plug-ins.

12:47:00  18         Q    Okay.  My question wasn't about the

12:47:03  19    plug-ins.  It's about the microrouter itself.  Why

12:47:07  20    is that microrouter 404 needed in the device 106?

12:47:17  21         A    It's to allow communications between the

12:47:22  22    local area network devices using the gateway and the

12:47:26  23    microrouter within that to the wide area network.

12:47:32  24         Q    What does that microrouter do?  Are -- let
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12:47:36   1    me ask a different question.

12:47:44   2              Are the signals that are -- in Figure 1,

12:48:04   3    are the short range radio signals between the

12:48:08   4    terminals and the device, are those somehow

12:48:12   5    incompatible with signals that would be going out on

12:48:15   6    the wide area network?

12:48:21   7         A    In '532 patent it doesn't go into details

12:48:29   8    of compatibility of the signals between the two and

12:48:32   9    so forth.  But in general it discusses the router is

12:48:35  10    used for communications between the two terminals --

12:48:41  11    between the two -- sorry -- domains, the LAN domain

12:48:46  12    and the wide area domain.  There are many reasons

12:48:49  13    for having those two connected.

12:48:56  14         Q    If we remove the microrouter from device

12:49:00  15    106, would the terminals on the local area network

12:49:07  16    be able to communicate to any of the systems or

12:49:13  17    devices on the wide area network?

12:49:17  18         A    It depends what architecture and what type

12:49:22  19    of a system is implemented in 106.  It's a -- are

12:49:32  20    there other possibilities?  It depends on the

12:49:35  21    architecture of 106 and what it has and how it's

12:49:39  22    implementing the communications between the wide

12:49:42  23    area network and the local area network.

12:49:55  24         Q    What is your understanding of how that
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12:49:57   1    microrouter is implemented in the '532 patent?

12:50:17   2         A    In paragraph 19 I describe that, in the

12:50:26   3    fifth line, which I say that the device 106 has

12:50:29   4    software -- this is a description of what's in the

12:50:33   5    patent -- for routing packets between the LAN 116

12:50:37   6    and WAN 105.  At least that's what they describe in

12:50:43   7    the patent '532.

12:51:02   8              And later on in paragraph 20 has

12:51:07   9    additional terms, "in addition to routing software,

12:51:11  10    device 106 also has other software that can be

12:51:15  11    installed for providing various LAN network services

12:51:18  12    to local device 107 on the LAN 116.  The additional

12:51:24  13    software can be in the form of software components

12:51:27  14    called plug-ins that may be added to the microrouter

12:51:32  15    404."

12:51:33  16         Q    I understand.  We will get to the plug-ins

12:51:36  17    later.  I'm trying to understand what the core

12:51:39  18    functionality of that microrouter is.

12:51:43  19         A    Thank you for that comment.  It is what I

12:51:46  20    just read in terms of paragraph 19, which is device

12:51:52  21    106 has software for routing packets between the LAN

12:51:56  22    116 and the WAN 105.  These packets are what's

12:52:01  23    routing between the two devices.

12:52:47  24         Q    Is there a reason the device 106 has a
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12:52:53   1    microrouter to transfer packets?

12:53:20   2         A    One reason is in paragraph 21, the third

12:53:26   3    line, which again goes back to plug-ins, but it is a

12:53:38   4    discussion here in terms of the software plug-ins

12:53:42   5    406 enable the device 106 to provide various network

12:53:46   6    services to the local device 107 on the LAN.  So

12:53:49   7    that's another reason besides routing packets

12:53:52   8    between the two devices, is to provide various

12:53:56   9    network services to the local devices on the LAN

12:53:59  10    116.

12:54:01  11         Q    Right.  And so I understand that that's in

12:54:04  12    addition to routing the packets.  I'm trying to get

12:54:07  13    at why you need a router to direct those packets.

12:54:15  14         A    Why do you need a router to route those

12:54:18  15    packets?

12:54:19  16         Q    Yes.

12:54:28  17         A    In general, the router is used in dealing

12:54:30  18    with two different domains, depending on what you

12:54:35  19    have on each domain and how it's implemented and the

12:54:42  20    signaling and the protocols in each one.

12:54:55  21         Q    What do you mean by when you say domain?

12:55:03  22         A    What I meant here is the signals which are

12:55:07  23    on one set of protocols or one -- in this case we

12:55:13  24    are talking about terminals 107 on one side LAN and
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12:55:17   1    then on terminals 105 on the left side.  So the

12:55:22   2    router is there to route and connect from the WAN to

12:55:30   3    the LAN or from the LAN to the WAN vice versa.  The

12:55:36   4    domains I meant LAN 110 and the wireless area

12:55:41   5    network 105.

12:55:48   6         Q    And you said earlier signals which are one

12:55:53   7    set of protocols or another.  What do you mean by

12:55:56   8    protocols?

12:56:06   9         A    What I meant there was that in the LAN

12:56:09  10    110, how that is configured and how the network that

12:56:20  11    operates, and then on the WAN on the left, whether

12:56:25  12    the operations of the signals in the WAN on the

12:56:29  13    left.

12:56:34  14         Q    Looking back at Figure 1, we said that the

12:56:45  15    terminals 107 use the router, the microrouter on 106

12:56:51  16    to be able to communicate with the wide area

12:56:55  17    network; right?

12:56:56  18         A    Yes.  We said that.

12:56:59  19         Q    So the connection between the terminal and

12:57:07  20    device 106, does that need a router?

12:57:18  21         A    Depends again on the architecture, depends

12:57:20  22    on what system you have and how it's implemented.

12:57:23  23         Q    Does the '532 say anything about that?

13:00:49  24         A    Let me look at the patent one second.
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13:02:33   1    Yes.  Thank you for your -- in column 5, line 29, it

13:02:49   2    discusses that, patent '532 discusses that Figure 1

13:02:54   3    illustrates system 100 according to an embodiment of

13:02:58   4    the present invention.  And it says that in an

13:03:12   5    embodiment of the present invention, device 106 and

13:03:17   6    one or more terminals 107 to communicate to form a

13:03:20   7    LAN 116.  And the terminals 107 are coupled to the

13:03:31   8    device 106 by a short range radio signals 110 to

13:03:36   9    form LAN 116.

13:03:49  10              And later on in line 41 it discusses more

13:03:54  11    details of the, in an embodiment of the present

13:03:59  12    invention, terminal 107 includes a Bluetooth 2.4

13:04:04  13    gigahertz transceiver/receiver.  Likewise, device

13:04:10  14    106 includes a Bluetooth 2.4 gigahertz

13:04:12  15    transceiver/receiver.

13:04:19  16         Q    So because those two are communicating via

13:04:25  17    a Bluetooth 2.4 gigahertz transceiver, there is no

13:04:32  18    need for a router; is that correct?

13:04:34  19         A    I would not say that as a general

13:04:36  20    statement.  I do not agree with that statement.  But

13:04:38  21    these have a -- they are part of the local area

13:04:42  22    network what describes in here that they are working

13:04:46  23    together.  With an architecture -- it's a

13:04:50  24    hypothetical question.  With an architecture of a
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13:04:53   1    LAN, require a LAN -- sorry -- requires a router

13:04:58   2    between them and so on, it depends on the system and

13:05:00   3    its architecture.  So what it describes is that

13:05:05   4    these devices are communicating with each other just

13:05:11   5    within itself, device 106 is a member of the local

13:05:16   6    area network.  The gateway is a member of the local

13:05:20   7    area network.

13:05:21   8         Q    Okay.

13:05:21   9         A    And however that is implemented depends on

13:05:24  10    the --

13:05:25  11         Q    And the terminals of that local area

13:05:27  12    network cannot communicate with the wide area

13:05:30  13    network without a router in the '532 patent; is that

13:05:33  14    correct?

13:05:37  15         A    In the '532 patent, as I just said

13:05:39  16    already, the device 106 has a software to couple --

13:05:54  17    has a software and a microrouter to route

13:05:58  18    communications between local devices 107 and the WAN

13:06:02  19    105, yes.  It has that microrouter 404 which enables

13:06:09  20    communications between the two.

13:06:17  21         Q    And because that microrouter enables the

13:06:19  22    communications between the devices on the LAN and

13:06:22  23    the wide area network, if that microrouter were not

13:06:27  24    present, those devices on the local area network
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13:06:29   1    would not be able to communicate with the wide area

13:06:33   2    network; is that correct?

13:06:35   3              MR. MUKERJI:  Object to form.  Outside the

13:06:36   4    scope.

13:06:44   5         A    It depends -- it is again a -- can you

13:06:56   6    repeat the question again, please?  Sorry.

13:06:59   7         Q    Sure.  Because the microrouter, as you

13:07:07   8    said, enables communications between the devices on

13:07:10   9    the LAN and the wide area network, if the

13:07:14  10    microrouter were not present, those devices on the

13:07:18  11    local area network would not be able to then

13:07:21  12    communicate with the wide area network; is that

13:07:23  13    correct?

13:07:24  14              MR. MUKERJI:  Same objection.

13:08:11  15         A    This depends on the implementation and how

13:08:14  16    it is done between the -- what I'm describing here

13:08:18  17    is a specific, or the patent '532 in terms of using

13:08:25  18    a microrouter that enables communications between

13:08:29  19    the local area network and wide area network.

13:08:35  20    Hypothetically, if it's not there, I -- it depends

13:08:40  21    on the architecture.  I have not analyzed it, but

13:08:43  22    depending on the architecture and on what other

13:08:46  23    enablers are there to provide communications between

13:08:49  24    them, I would not call it in general they cannot
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13:08:53   1    communicate.  There may be other ways of doing that

13:08:56   2    between them.

13:08:57   3         Q    Does the '532 patent teach any other way

13:09:04   4    to, for those terminals to communicate with the wide

13:09:10   5    area network other than going through that router?

13:11:40   6         A    Based on the implementation they have

13:11:42   7    shown and discussed here, looking at column 8,

13:11:50   8    paragraph 29, which describes the microrouter, it

13:12:02   9    describes the microrouter enabling an IP based

13:12:08  10    network between the device 106 and terminals 107, it

13:12:23  11    discusses a high level block diagram and a software

13:12:27  12    in Figure 5 which shows what the microrouter is and

13:12:32  13    the implementation of the software in there.

13:12:44  14              Does it discuss other alternative

13:12:47  15    methodologies between that?  I don't recall.  At

13:12:50  16    least I don't remember from reading the patent '532.

13:12:54  17    That is one way of doing that based on the

13:12:56  18    microrouter they have.  And they don't go into a lot

13:13:01  19    of details of how it's done and what happens when

13:13:05  20    that router is eliminated in between the local

13:13:07  21    devices and wireless devices.  It describes all the

13:13:13  22    services of the microrouter in that paragraph.

13:13:17  23         Q    Okay.  And the '532 doesn't describe any

13:13:20  24    other method or component of enabling an IP based
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13:13:29   1    network to communicate between device 106 and the

13:13:33   2    terminals -- I'm sorry -- between the terminals 107

13:13:37   3    and the wide area network; is that correct?

13:13:57   4         A    As I said, it's been a -- I don't recall

13:14:02   5    if there was other methodologies discussed in terms

13:14:05   6    of communications or routing actually, what other

13:14:09   7    things it has in terms of a microrouter for

13:14:13   8    communicating between the two.  There may be one,

13:14:16   9    but I don't remember that at this point.  Yeah.

13:14:50  10    Sorry.

13:14:56  11         Q    I want to direct your attention to Figure

13:14:58  12    4 of the '532 patent, and I understand the copy that

13:15:06  13    is --

13:15:07  14         A    Is that the one that's impossible to read?

13:15:10  15         Q    Yeah.  That's copies of copies of copies.

13:15:13  16    But I want to go through these components to make

13:15:16  17    sure we are talking about the same pieces.

13:15:22  18         A    Yeah.  I could not read this figure at

13:15:24  19    all.  I tried even on the Internet, I tried to print

13:15:28  20    many other copies, and --

13:15:30  21         Q    I understand.

13:15:31  22         A    -- I fail to understand the details of

13:15:33  23    that.

13:15:33  24         Q    I think we did the same.  Is it your
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13:15:39   1    understanding that the elements 406 in the upper

13:15:44   2    left, and I think maybe if we do a little

13:15:47   3    cross-referencing with the specification, probably

13:15:51   4    around column 7, is it your understanding that those

13:16:00   5    elements 406 are network service plug-ins?

13:16:04   6              Let me take that back and ask a different

13:16:07   7    question.  What is your understanding of what Figure

13:16:08   8    4 is supposed to be showing?

13:16:13   9         A    I could not read Figure 4 after many times

13:16:18  10    of going through that.  I tried to look for a better

13:16:25  11    way of looking at that figure.  I'll do my best to

13:16:29  12    answer your questions by going to the patent and

13:16:32  13    seeing what the patent describes, but looking at the

13:16:35  14    Figure 4, I can't make anything out of that figure

13:16:38  15    besides a bunch of black boxes with scribbly white

13:16:45  16    lines in them.

13:16:53  17         Q    Let me point you to column 7 of the '532

13:16:56  18    patent starting at line 35.

13:16:58  19         A    Okay.

13:17:06  20         Q    Does that inform your opinion of what

13:17:08  21    Figure 4 is depicting?

13:17:11  22         A    It talks about, illustrates a software

13:17:14  23    architecture 500 for device 106 illustrated in

13:17:19  24    Figure 3A according to the embodiment of the present
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13:17:23   1    invention.  And 3A, by the way, just for the record,

13:17:30   2    is as bad as Figure 4.

13:17:33   3         Q    Yeah.  I understand that.  And just for

13:17:35   4    the record, I'm not trying to pull one over on you.

13:17:38   5    I think any of the copies we pulled down from the

13:17:41   6    website were going to be, were just as bad.

13:17:45   7         A    Yeah.  I had the same problem, so I

13:17:47   8    appreciate that.

13:18:23   9         Q    Is the -- the software architecture of

13:18:38  10    diagram -- of Figure 4, would, would that also be

13:18:48  11    described as a protocol stack?

13:19:07  12              MR. MUKERJI:  Mr. Haight, so we are clear,

13:19:08  13    are you asking about Figure 4 itself or the

13:19:11  14    description you took him to regarding Figure 4?

13:19:20  15              MR. HAIGHT:  The diagram Figure 4.

13:19:24  16              MR. MUKERJI:  Objection to form.

13:19:38  17         A    Let me look at all of the elements of

13:19:40  18    Figure 4 and see what it is trying to describe in

13:19:44  19    each element, whether it's describing the protocol

13:19:48  20    stack or not.

13:19:58  21         Q    Maybe I can ask a different question.

13:20:00  22         A    Yeah.

13:20:01  23         Q    What is your understanding of what a

13:20:03  24    protocol stack is?
�
                                                                91



13:20:06   1         A    That's easier than this figure.  A

13:20:17   2    protocol stack is a networking protocol definition

13:20:32   3    and configuration of different layers in the

13:20:38   4    network.

13:20:47   5         Q    And, so if I could point you to column 7,

13:20:52   6    around lines 56, 57, sorry, the paragraph that

13:20:58   7    begins "software 500"?

13:21:01   8         A    Yes.

13:21:02   9         Q    Could you read that first sentence,

13:21:03  10    please?

13:21:04  11         A    Sure.  "Software 500 includes

13:21:07  12    telecommunications software or physical layer

13:21:12  13    protocol stacks, in particular telecommunications

13:21:16  14    software 503 and a short-range radio communication

13:21:21  15    software 502."

13:21:24  16         Q    And those elements 502 and 503 are in

13:21:29  17    Figure 4, we just can't read the labels?  Do you

13:21:32  18    agree?

13:21:33  19         A    Yes, I do agree.

13:21:39  20         Q    So it's fair to say that that software

13:21:43  21    architecture 500 is a physical layer protocol stack,

13:21:56  22    based on those lines 57 through 59 of column 7?

13:22:06  23         A    I can't based on this conclude that,

13:22:08  24    because it doesn't say any details about what does
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13:22:18   1    it mean by cellular communication software 503 and

13:22:23   2    what does it mean by short-range radio communication

13:22:27   3    software 502 just by reading those three, four

13:22:31   4    lines.  Software corresponding to what?  That's a

13:22:47   5    pretty poor definition of a physical layer protocol

13:22:51   6    stack in my opinion.

13:23:37   7         Q    So you referred to layers within a

13:23:39   8    protocol stack before.  Do you recall that?

13:23:43   9         A    Yes, I do.

13:23:45  10         Q    How do -- what's the relationship of those

13:23:51  11    layers within the protocol stack?

13:24:03  12         A    It depends on the configuration what the

13:24:09  13    relationships are, the specifics of them.  But one

13:24:13  14    skilled in the art would know and understand in

13:24:15  15    general the details of each one of those layers,

13:24:19  16    what they are and how they communicate with the

13:24:21  17    upper stack or lower stack.  It's an abstract notion

13:24:26  18    of how the different components of a network are

13:24:28  19    stacked on top of each other.

13:24:31  20         Q    Uh-huh.  Can components on the same --

13:24:37  21    different components on the same layer of a protocol

13:24:40  22    stack interface with each other?

13:24:47  23         A    It depends.

13:24:48  24         Q    On what?
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13:24:49   1         A    It depends on what those components are

13:24:52   2    and whether, where are they in the chain of the

13:24:56   3    signaling coming in.  With the GPS and Bluetooth,

13:25:05   4    both are physical layer signals, talk to each other.

13:25:10   5    It depends on how it is implemented.  Is Bluetooth

13:25:16   6    trying to access location?  If it is done in -- each

13:25:23   7    layer has a different domain and a different speed,

13:25:27   8    different -- typically physical layer is a real-time

13:25:36   9    signal coming in.

13:25:58  10         Q    So why don't we do this.  I want to try to

13:26:01  11    put labels on the elements of Figure 4, and we will

13:26:05  12    sort of go through the exercise together to make

13:26:08  13    sure we are talking about the same elements.

13:26:12  14         A    Do you mind if I do the same thing on my

13:26:14  15    figure?

13:26:14  16         Q    No, no.  Yes.  That would be fine.

13:26:20  17         A    Can I borrow a pen or a pencil?

13:26:30  18         Q    So starting with what's marked in Figure 4

13:26:35  19    as element 406.

13:26:39  20         A    Yes.

13:26:51  21         Q    If we go to column 8, beginning around

13:27:02  22    lines 29, I think we were discussing it earlier, the

13:27:06  23    description of the microrouter.

13:27:08  24         A    Right.
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13:27:09   1         Q    Do you see element 406 in that paragraph?

13:27:12   2         A    406 or 404?  406?

13:27:16   3         Q    Yes.  406.

13:27:21   4         A    Yes, I do.  It's line 34.  Which says that

13:27:26   5    extended network services such as network service

13:27:30   6    plug-ins 406 may be added to the microrouter 404.

13:27:34   7         Q    Okay.  So we can fairly label element 406

13:27:38   8    as network service plug-ins; correct?

13:27:41   9         A    Okay.

13:27:49  10         Q    Let's move on to 404, which I think in

13:27:54  11    that same paragraph starting at line 29 referred to

13:27:58  12    as microrouter 404?

13:28:00  13         A    Yes.  Microrouter 404.

13:28:04  14         Q    Would it be fair to label element 404 as

13:28:07  15    the microrouter?

13:28:09  16         A    Sounds good.  Yes.  Thank you.

13:28:14  17         Q    We are going to be referring back to these

13:28:16  18    in a few minutes.  You asked for a pen.  If you want

13:28:20  19    to write them down on the figure, you are more than

13:28:23  20    welcome to.

13:28:24  21         A    Okay.  I will remember them.  I think that

13:28:27  22    helps for me to remember.

13:28:28  23         Q    Sure.  Element 407, which if you go one

13:28:39  24    paragraph above in column 8, at line 24, says:
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13:28:45   1    "Furthermore, graphics user interface 407."  It

13:28:51   2    would be fair to label element 407 as the graphics

13:28:55   3    user interface?

13:28:57   4         A    Yes.

13:28:58   5         Q    Moving on to element 403, which roughly

13:29:09   6    around line 9 and 10 of column 8, reads:  "Operating

13:29:17   7    system 403 manages hardware and enables execution

13:29:22   8    space for device software components."  Do you see

13:29:25   9    that?

13:29:26  10         A    Yes.

13:29:26  11         Q    It would be fair to label element 403 as

13:29:31  12    the operating system?

13:29:32  13         A    Yes, it is.

13:29:35  14         Q    Element 504, which beginning at column 8,

13:29:44  15    line 12, would it be fair to label element 504 as a

13:29:51  16    media abstraction layer?

13:29:53  17         A    Yes, it is.

13:30:00  18         Q    And then elements 503, 502, 501 -- well,

13:30:06  19    we will take them one by one.  Element 503, if we go

13:30:18  20    back to column 7, at the bottom, roughly line 57,

13:30:27  21    would it be fair to label block 503 as the cellular

13:30:33  22    communications software?

13:30:35  23         A    Yes.

13:30:36  24         Q    And element 2 as the short-range radio
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13:30:39   1    communications software?

13:30:40   2         A    Yes.

13:30:44   3         Q    And then the last line of column 7 says:

13:30:48   4    "Other telecommunication software may be used as

13:30:51   5    illustrated by other basebands 501."  So it would be

13:30:58   6    fair to label 501 as other basebands, other baseband

13:31:00   7    telecommunication software?

13:31:03   8         A    Yes.

13:31:04   9         Q    I think that covers all the elements of

13:31:07  10    Figure 4.

13:31:07  11         A    Yes, it does.  Yeah.

13:31:09  12         Q    Okay.

13:31:11  13              MR. MUKERJI:  This may be a good time to

13:31:12  14    take a short break.  We've been going about an hour.

13:31:16  15    It seems like the figure labeling portion is

13:31:21  16    finished.

13:31:22  17              MR. HAIGHT:  Yeah.  We can do that.

13:31:24  18              VIDEOGRAPHER:  This concludes disk number

13:31:25  19    three of the video deposition of Sayfe Kiaei, Ph.D.

13:31:32  20    The time is 1:30:44 p.m.  We are now off the record.

13:31:38  21                  (Recessed at 1:30 p.m.)

13:31:39  22                 (Reconvened at 1:55 p.m.)

13:55:56  23              VIDEOGRAPHER:  This begins disk number

13:55:58  24    four of the video deposition of Sayfe Kiaei, Ph.D.
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13:56:03   1    The time is 1:55:17 p.m.  We are now on the record.

13:56:09   2    BY MR. HAIGHT:

13:56:16   3         Q    Doctor, welcome back.

13:56:18   4         A    Thank you, counsel.

13:56:20   5         Q    Did you discuss any of your prior

13:56:21   6    testimony or the subject matter of your testimony

13:56:23   7    with counsel during the break?

13:56:26   8         A    No, I did not.

13:56:28   9         Q    Before we broke we went through the

13:56:30  10    exercise of identifying all of the sort of

13:56:33  11    blacked-out boxes of Figure 4.  Do you recall that?

13:56:37  12         A    Yes, I do.

13:56:38  13         Q    And we had identified the three blocks at

13:56:43  14    the bottom, 501, 502, 503, as 503 being cellular

13:56:54  15    communication software.  Do you recall that?

13:56:56  16         A    Yes, I do.

13:56:57  17         Q    And block 502 being short-range

13:57:01  18    communication software; correct?

13:57:01  19         A    Yes.

13:57:02  20         Q    And 501 referred to other baseband

13:57:06  21    telecommunication software; correct?

13:57:08  22         A    Yes, sir.

13:57:09  23         Q    What is your understanding of what the

13:57:11  24    '532 patent means by other baseband
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13:57:15   1    telecommunication software?

13:57:27   2         A    Other physical layer communication

13:57:43   3    methodologies, algorithms, software.

13:57:49   4         Q    Can you give me other -- excuse me.  Can

13:57:52   5    you give me an example of what an other baseband

13:57:57   6    telecommunications might be other than cellular or

13:58:01   7    short-range?

13:58:04   8              MR. MUKERJI:  Objection to form.

13:58:10   9         A    It doesn't go into detail.  It has a very

13:58:13  10    generic description.  Even the 502 and 503, calling

13:58:20  11    them cellular communication software and the

13:58:23  12    short-range radio software.  501, baseband, I can

13:58:28  13    speculate what they are if you would like me to.

13:58:31  14         Q    I'm not asking you to speculate about the

13:58:33  15    '532 patent.  I'm asking in general.  As a person of

13:58:37  16    skill in the art, or even in your expert opinion,

13:58:38  17    what's an example of a baseband telecommunication?

13:58:42  18         A    Baseband telecommunication is when we are

13:58:46  19    looking at a, at the signal not in the up-converted

13:58:57  20    to whether it's an RF or whatever frequency the

13:59:01  21    transmission is, but it is in a baseband in its

13:59:05  22    baseband frequency.  Baseband refers to the baseband

13:59:09  23    frequency it's operating in.

13:59:13  24              There are -- the physical layer consists
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13:59:15   1    of, that's pretty much a textbook material.

13:59:21   2    Physical layer consists of a variety of different

13:59:26   3    functionalities, algorithms, modulations,

13:59:30   4    demodulations, coding, et cetera, that goes on in

13:59:35   5    the baseband functionality.

13:59:37   6              So these are, I presume they are

13:59:39   7    separating it out.  What other baseband they are, I

13:59:41   8    don't know what they mean in here, but baseband in

13:59:44   9    general are signaling and communications and

13:59:46  10    algorithms that are happening at the base, baseband

13:59:51  11    frequency, that's why they call it a baseband,

13:59:54  12    versus a Bluetooth 2.4 gigahertz frequency or a WiFi

14:00:00  13    5.4 gigahertz frequency.

14:00:06  14         Q    So Bluetooth and WiFi would not be

14:00:11  15    considered to be a baseband communication?

14:00:23  16         A    No.  That's not what I said.  I said at

14:00:25  17    those frequencies.

14:00:27  18         Q    Okay.

14:00:27  19         A    We are talking about there is all of those

14:00:30  20    are in the -- all of those Bluetooth, WiFi and so

14:00:34  21    on, they all have the phy layer, the physical layer

14:00:37  22    as well.  So components of them are in here as well.

14:00:40  23    What I meant was at that frequency.  Baseband is the

14:00:42  24    signaling and modulations, et cetera, at the lower
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14:00:45   1    baseband frequency.  So I did not -- by no means I

14:00:55   2    meant -- I want to make sure I correct myself.  It

14:00:59   3    is not by any means that I'm excluding Bluetooth or

14:01:02   4    WiFi.  All of these and so on, they have the phy

14:01:06   5    layer in there.

14:01:08   6         Q    Sure.  Just for terminology, when you are

14:01:15   7    saying the phy layer, you are referring to the

14:01:18   8    physical layer?

14:01:20   9         A    Yes.  Physical layer.  Thank you.  That's

14:01:21  10    a physical layer which deals with actual signals.

14:01:25  11         Q    And in the diagram of Figure 4, the

14:01:32  12    elements 501, 502, 503, they make up the physical

14:01:36  13    layer?

14:01:38  14         A    Well, that's their description of it, and

14:01:43  15    they haven't done a good job of describing what that

14:01:47  16    is.  Calling it a cellular communication software

14:01:53  17    503, that is a very vague definition of it.  Calling

14:01:57  18    it a short-range radio communication software,

14:02:01  19    that's also very vague terminology in there.  So...

14:02:08  20         Q    But you would agree that they are --

14:02:10  21    those --

14:02:10  22         A    Yes.

14:02:11  23         Q    Those components are within or make up the

14:02:14  24    physical layer of this software architecture of
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14:02:20   1    Figure 4?

14:02:22   2         A    They could be, yes, they are.  If what

14:02:25   3    they mean is, is what they describe later on a few

14:02:33   4    lines later, they are the phy layer, physical layer

14:02:37   5    of a communication protocol stack.

14:02:41   6         Q    And by a few lines later, you mean

14:02:44   7    communication software used to transmit and receive

14:02:53   8    cellular signals?  Let me ask a different question.

14:02:56   9    That's probably very loaded.

14:02:58  10         A    Thank you.

14:03:00  11         Q    In column 7, starting at line 60, it says:

14:03:04  12    "In an embodiment, communication software 503," so

14:03:08  13    this would be the cellular communication software,

14:03:11  14    "is a GPRS baseband software component used with

14:03:12  15    processor 306 to transmit and receive cellular

14:03:17  16    signals."

14:03:23  17         A    I don't agree with their definition of

14:03:26  18    that.

14:03:30  19         Q    You don't agree that a cellular

14:03:32  20    communication software is a GPRS baseband software

14:03:38  21    component used to transmit and receive cellular

14:03:42  22    signals?

14:03:43  23         A    I would call this used to send and receive

14:03:44  24    GPRS signals, or other types of signals that's in
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14:03:48   1    there.

14:03:58   2         Q    You said send and receive?

14:03:59   3         A    No, no.

14:03:59   4         Q    I'm just trying to understand what your

14:04:02   5    issue with that definition is.

14:04:05   6         A    My issue with that definition is that as a

14:04:08   7    GPRS baseband software component, that is a very,

14:04:13   8    very generic and very abstract notion of what that

14:04:18   9    means.  So I can't -- looking at that, that could be

14:04:25  10    many, many different things.

14:04:27  11              And then the other thing I have a problem

14:04:29  12    with is that the transmit and receive cellular

14:04:33  13    signal, in the phy layer what comes in is a digital

14:04:43  14    signal that's coming in in whatever format it is,

14:04:48  15    and whatever the media and wireless outside of the

14:04:52  16    Internet and how it's sent back and forth, it has

14:04:55  17    nothing to do with the phy layer what it could be.

14:04:58  18    So calling it a cellular signal, I do not agree with

14:05:01  19    that.  It could be in a GPRS format.

14:05:06  20         Q    And GPRS is a cellular protocol; correct?

14:05:19  21         A    GPRS is a protocol used in the cellular

14:05:28  22    communications.  But that does not -- still I do not

14:05:38  23    agree with calling a GPRS baseband software in the

14:05:44  24    phy layer is a transmit and receive cellular signals
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14:05:50   1    that comes in there.

14:05:58   2         Q    And is that because by the time it gets to

14:06:01   3    the physical layer, it's no longer a cellular

14:06:05   4    signal?  Is that fair?

14:06:06   5         A    No.  That's not fair either.  Because we

14:06:09   6    don't know what happens in the rest of the system.

14:06:12   7    This is only the software stack protocol in the

14:06:18   8    baseband of the device.  This has nothing to do with

14:06:24   9    the air, what's going on outside of the radio or

14:06:28  10    cellular phone or handheld device or a WiFi or LAN

14:06:33  11    or whatever it is.  What's out there and how they

14:06:36  12    were connected is a different issue.

14:06:38  13         Q    Okay.  I think you had said earlier that

14:06:40  14    CDMA would be another type of cellular protocol;

14:06:45  15    correct?

14:06:47  16         A    CDMA is another types of a -- a protocol.

14:06:52  17         Q    Sorry.

14:06:53  18         A    Yes.  Please, go ahead.

14:06:55  19         Q    So in a baseband layer of a device like

14:07:04  20    that shown in the diagram of Figure 4, that cellular

14:07:09  21    communication software would be a different software

14:07:12  22    component for GPRS protocol versus a CDMA protocol;

14:07:23  23    correct?

14:07:23  24         A    In general that's a correct statement,
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14:07:26   1    yes.

14:07:32   2         Q    Above the physical layer components that

14:07:36   3    we identified we see 504, which we agreed was the

14:07:41   4    media abstraction layer; is that correct?

14:07:43   5         A    Yes, it is.

14:07:49   6         Q    What does a media abstraction layer do?

14:07:57   7         A    I don't know what they are calling a media

14:08:01   8    abstraction layer here.  It is a pretty abstract

14:08:05   9    terminology for what they call it.  That's one of

14:08:07  10    the problems I have with this, their definition.  I

14:08:14  11    don't know what they mean by media abstraction

14:08:18  12    layer.  I can speculate or I can guess what they are

14:08:23  13    saying, but I don't think you want me to do that.

14:08:26  14         Q    So if I point you to column 8, starting at

14:08:31  15    line 12, it says media abstraction layer 504, would

14:08:37  16    you agree that that abstraction layer allows the

14:08:43  17    operating system 403 to communicate with the

14:08:47  18    basebands?

14:08:48  19         A    In their figure the way they have shown

14:08:51  20    it, a media abstraction layer is a box between 403

14:08:55  21    and the physical layers, and in their interpretation

14:08:59  22    of that they show that as communicating between the

14:09:05  23    upper layer, the lower layer as they described in

14:09:08  24    their definition here.  What it's saying here is the
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14:09:15   1    first line, media abstraction layer 504 allows

14:09:20   2    operating system 403 to communicate with baseband

14:09:23   3    503, 502 and 501 respectfully.  And I want to

14:09:36   4    emphasize again this is a very abstract way that

14:09:40   5    they have shown this and it is, terminology here is

14:09:48   6    different than what I have seen most places.

14:09:57   7         Q    Are you saying you would refer to that

14:09:59   8    layer above the physical layer as something other

14:10:01   9    than a media abstraction layer?

14:10:06  10         A    For me it's not clear what they call, what

14:10:09  11    is their definition of media abstraction layer.

14:10:13  12    That's really not coming to me.

14:10:17  13         Q    Is there a term you would use for an

14:10:26  14    architecture level that would allow communication

14:10:29  15    between an operating system and a baseband layer?

14:10:37  16         A    It depends on the architecture.  It

14:10:39  17    depends on how the software stack is in the network

14:10:43  18    protocol layers.  Top of my head I don't -- there

14:10:49  19    are many different locations used, many different

14:10:54  20    blocks that are used in there.  And again the OSI

14:10:58  21    concept is a concept that the way they have shown it

14:11:08  22    is very abstract.

14:11:10  23         Q    What do you mean by OSI?

14:11:13  24         A    What we were just talking about.  The
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14:11:15   1    network protocol stack.  Sorry.  The network

14:11:19   2    protocol stack.

14:11:21   3         Q    And just so we are clear, the network

14:11:26   4    protocol stack would be the lower-most layer, the

14:11:30   5    physical layer?

14:11:32   6         A    No.  The protocol stack is the entire box

14:11:36   7    500.

14:11:37   8         Q    Okay.  Where is the -- the network -- I'm

14:11:42   9    sorry.  So you are saying box 500 is the network

14:11:46  10    protocol stack?

14:11:47  11         A    The whole thing is the protocol stack.

14:11:49  12         Q    Okay.

14:11:51  13         A    Is the protocol stack.

14:11:59  14         Q    And is it your understanding that an OSI

14:12:02  15    is a model for a protocol stack?

14:12:11  16         A    Not necessarily.  It depends on the

14:12:13  17    implementation.

14:12:16  18         Q    I'm just trying to understand the term.

14:12:18  19    Does OSI stand for something?

14:12:20  20         A    I forgot what it is actually, the acronym.

14:12:25  21    So let's stick to the protocol stack in general, 500

14:12:30  22    being a protocol stack.

14:13:03  23         Q    In this network protocol stack of Figure

14:13:06  24    4, the way the layers are arranged, is that to allow
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14:13:18   1    components to interface vertically with the layers

14:13:23   2    below it and above it?

14:13:33   3         A    I can not refer to Figure 4 as how they

14:13:36   4    are, they are meant to implement this, because they

14:13:40   5    don't have -- besides very vague abstract

14:13:43   6    description of how these blocks operate with each

14:13:46   7    other, and that's actually overall in the patent,

14:13:50   8    architecture, both hardware and software and the

14:13:55   9    network infrastructure here is very abstract.  They

14:13:59  10    are not talking any details of how the communication

14:14:01  11    is done.  There are -- we just looked at that

14:14:04  12    paragraph.  There are -- that's it.

14:14:10  13         Q    Would a person of ordinary skill in the

14:14:15  14    art understand how the layers of a protocol stack

14:14:19  15    interact with each other?

14:14:22  16         A    A person of ordinary skill in the art

14:14:25  17    would understand how the protocol stack in general

14:14:27  18    would work for a generic architecture of the

14:14:30  19    software and hardware network, the phy layer and so

14:14:36  20    on.  Yes, they would.

14:15:12  21         Q    We identified the network service plug-ins

14:15:16  22    406 at the top of that network protocol stack in

14:15:20  23    Figure 4.  Do you recall that?

14:15:21  24         A    Yes.  I see the -- I see what they call it
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14:15:34   1    in line 34, which is extended network services such

14:15:41   2    as network service plug-ins 406 may be added to the

14:15:46   3    microrouter 404.

14:15:50   4         Q    Can those individual service plug-ins

14:15:57   5    communicate with each other?

14:16:03   6         A    Depends again on the implementation.  I

14:16:06   7    brought you example of in the phy layer, depends on

14:16:12   8    implementation, whether there are appropriate

14:16:16   9    information to be passed, the software is capable of

14:16:19  10    doing that and so forth.

14:17:02  11         Q    Let's turn to Figure 5 of the '532 patent.

14:17:08  12    Luckily, I don't think we will have to go through

14:17:11  13    the same exercise here since it will be a little

14:17:15  14    more clear.  What is your understanding of what

14:17:19  15    Figure 5 is showing there?

14:17:29  16         A    It is a block diagram or I would say a

14:17:36  17    high level, high level diagram of the microrouter

14:17:42  18    404 with the components as shown here.

14:18:50  19         Q    Is the microrouter of Figure 5 arranged in

14:18:59  20    layers similar to a protocol stack?

14:19:06  21         A    I'm not aware of a -- the answer is no,

14:19:15  22    it's not.

14:19:26  23         Q    There is no significance to the

14:19:28  24    arrangement of these blocks?
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14:19:36   1         A    That's not what I said.  What I said was

14:19:38   2    it does not signify the network protocol stack.  How

14:19:46   3    they have stacked these together and the hierarchy

14:19:49   4    of that, I don't think that's what I mentioned.  I

14:19:55   5    didn't discuss that.

14:19:56   6         Q    Right.  I'm not trying to put words in

14:19:59   7    your mouth.

14:19:59   8         A    Sure.

14:19:59   9         Q    I'm just asking the question.

14:20:00  10         A    No.  It's not a network protocol stack,

14:20:03  11    conventional network protocol stack I would see.

14:20:07  12         Q    But there are layers of this microrouter

14:20:10  13    arranged in a hierarchical format.  Is that fair to

14:20:14  14    say?

14:20:18  15         A    I wouldn't say that it is in a

14:20:20  16    hierarchical format, because you have the network

14:20:25  17    services and the hooks that connect to that.  Would

14:20:29  18    that be above network services?  Or is that in the

14:20:33  19    same level, just connecting to that?  So are the

14:20:39  20    plug-ins only -- I don't know what this plug-in

14:20:46  21    ladder is on the left, how are they connected

14:20:50  22    together with the rest of the plug-ins and so forth?

14:20:52  23    I don't believe it's necessarily in any hierarchical

14:20:56  24    format they have shown it.
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14:21:10   1         Q    Do you see the lower-most block labeled as

14:21:15   2    network services 580 of Figure 5?

14:21:20   3         A    I see network services 580 at the bottom

14:21:25   4    of that figure.

14:21:26   5         Q    What is your understanding of what network

14:21:29   6    services 580 represents?

14:21:33   7         A    As it says also in the figure, it performs

14:21:37   8    PPP, dynamic host configuration, DHCP, routing, NAT,

14:21:51   9    network address translation, and BAP, which I forgot

14:21:57  10    what BAP was.  After all these acronym with all

14:22:03  11    these four patents and, I don't know what BAP is.

14:22:07  12         Q    That's understandable.

14:22:18  13         A    Oh, I'm sorry.  It is here.  It is a

14:22:20  14    Bluetooth access profile.

14:22:22  15         Q    There we go.  And you mentioned the

14:22:27  16    DHCP/PPP block 552.  What is your understanding of

14:22:34  17    what that block does?

14:22:42  18         A    In general, these are network services

14:22:48  19    that provides dynamic host allocation in the

14:22:54  20    Internet IP.

14:23:21  21         Q    Would you agree that a DHCP or PPP server

14:23:26  22    would provide IP network information to the terminal

14:23:30  23    as its used in the '532 patent?

14:23:40  24         A    IP information.
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14:23:42   1         Q    Like an IP address?

14:23:44   2         A    Yeah.  IP information, yes.  Not IP

14:23:47   3    network information.  I have to be careful what that

14:23:49   4    means.  IP information, yes.

14:23:52   5         Q    And do you see block 550 labeled Routing?

14:24:00   6    Do you have an understanding of what that block is

14:24:03   7    doing in the context of Figure 5?

14:24:10   8         A    In a general fashion, because they don't

14:24:16   9    describe the details of what routing 550 is.  In

14:24:20  10    general, I assume they mean routing of the IP or IP

14:24:25  11    packets.  But it doesn't describe the details of

14:24:30  12    what's in 550.  And again this block again is

14:24:33  13    another example of how the descriptions of the

14:24:36  14    blocks in this patent are very generic and high

14:24:40  15    level abstract.

14:24:42  16         Q    Would a person of ordinary skill in the

14:24:44  17    art understand what routing block 550 is doing?

14:24:49  18         A    A person of ordinary skill in the art

14:24:52  19    would know what routing means and what it is.  But

14:24:55  20    routing between what elements between, whether we

14:24:59  21    are talking about routing between what and what and

14:25:02  22    how we are routing and so forth.  There is a lot of

14:25:05  23    details in routing.  It's important in the

14:25:07  24    architecture of the system to know and how it's
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14:25:11   1    implemented.

14:25:32   2         Q    If I could direct your attention to column

14:25:34   3    9 of the '532 patent, starting roughly around line

14:25:39   4    21.  Do you see the section there called Routing?

14:25:46   5         A    Yes, I see that.

14:25:48   6         Q    And in the second paragraph of that

14:25:52   7    section, starting at about line 27, it says:

14:25:55   8    "Routing component 550 is responsible for IP packet

14:26:01   9    queuing/dropping."  Do you see that?

14:26:03  10         A    Yes.

14:26:03  11         Q    What is your understanding of IP packet

14:26:06  12    queuing/dropping?

14:26:19  13         A    In general what they mean by here is that

14:26:22  14    the IP, the routing component 550 is responsible for

14:26:27  15    IP packet queuing, meaning that if the IP is coming

14:26:32  16    in, queue them -- queuing -- actually, later on it

14:26:44  17    describes it later on.

14:26:45  18              So if you go down by, exactly right after

14:26:49  19    that it describes what it means by that.  An IP

14:26:53  20    packet dropping software component is used for

14:26:56  21    reducing congestions caused by having more than one

14:27:00  22    terminal connected simultaneously.  In an embodiment

14:27:05  23    of the present invention, routing 550 includes a

14:27:09  24    queuing software component, quality of service
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14:27:13   1    software component or equivalent for queuing IP

14:27:15   2    packets.

14:27:18   3              And it continues on discussing that,

14:27:20   4    likewise, routing component 550 includes a dropping

14:27:26   5    software component that is configured by service

14:27:29   6    manager, a user or other remote entity.  I think it

14:27:32   7    has a description of that in the rest of the

14:27:37   8    paragraph in there.  And then it continues on again.

14:27:41   9    There is more description down at the bottom of that

14:27:43  10    paragraph.

14:27:44  11         Q    Okay.

14:27:45  12         A    If you like me to, I can go through that.

14:27:47  13         Q    No.  That's okay.  Going back to Figure 5,

14:28:09  14    another block in that network services layer is the

14:28:16  15    NAT 553.  Do you see that?

14:28:19  16         A    Yes.

14:28:26  17         Q    What does NAT stand for again?  Sorry.

14:28:30  18         A    Network address translation.

14:28:34  19         Q    What is your understanding of what that

14:28:37  20    component is doing in the context of the microrouter

14:28:44  21    in the '532 patent?

14:28:51  22         A    Actually, I believe I described that also

14:28:54  23    in my declaration.  I have to find it.  I have a

14:30:39  24    brief description of that on page 28, paragraph 64,
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14:30:47   1    where it describes a prior art, which is RF 2663.

14:30:59   2    But I'm going to focus on the definition that it has

14:31:02   3    for network address translation.

14:31:03   4              "Describes an IP network address

14:31:04   5    translator, NAT, that can be implemented on a router

14:31:08   6    or a local network."  And then in the end of the

14:31:15   7    second line:  In particular, RF 2663 describes the

14:31:19   8    basic NAT, which translates between IP address in a

14:31:25   9    private domain and an external domain.

14:31:29  10              So with that definition, and I'm going to

14:31:40  11    assume that what they mean here in Figure 5, NAT is

14:31:45  12    the same NAT, which is a network address

14:31:47  13    translation, which is also in paragraph, in line 55,

14:31:53  14    column 9 of the patent, which describes the details

14:32:02  15    of the NAT in here.  But the general description of

14:32:17  16    it is a network address translator that translates

14:32:22  17    between IP addresses in one domain which is private

14:32:26  18    domain and one domain external domain using it in

14:32:32  19    this patent.

14:33:35  20         Q    What is your understanding of what the BAP

14:33:40  21    block 551 does in the context of the '532 patent?

14:34:28  22         A    BAP, reading column 8 of the patent '532,

14:34:36  23    line 50 -- sorry -- line 55, is a software component

14:34:47  24    enables Bluetooth terminal to gain access to a LAN
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14:34:52   1    116, and it says to a WAN by using IP protocol,

14:35:02   2    wireless -- wide band area network by using IP

14:35:07   3    protocol.

14:35:08   4              And it describes this more later on in the

14:35:17   5    last paragraph, which is line 63, that says:

14:35:22   6    Bluetooth LAN Access Profile software component

14:35:25   7    allows a LAN Access client in a terminal to obtain

14:35:32   8    an IP address and use the IP address in order to

14:35:36   9    gain connectivity to other LAN terminals or to a

14:35:40  10    WAN, behaving as if they were on a LAN.  I'm

14:35:55  11    finished.  Thank you.

14:36:13  12         Q    The layer above the network services 580

14:36:15  13    is labeled as Hooks 590.  Do you see that?

14:36:23  14         A    Yes, I do.

14:36:25  15         Q    What is your understanding of what hooks

14:36:29  16    are as they are used in the '532 patent?

14:37:24  17         A    That's also described in the patent '532.

14:37:27  18    Their definition is hooks to Extended Network

14:37:36  19    Service Plug-ins, the top line, line 1, starting in

14:37:43  20    column 10, that describes it as in an embodiment of

14:37:50  21    the present invention, microrouter 404, that is in

14:37:57  22    Figure 5, includes hooks 590 allowing for the

14:38:05  23    extension of microrouter 404 networking services,

14:38:07  24    such as plug-ins 406.
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14:38:35   1         Q    Would you agree that those hooks are, they

14:38:43   2    act as an interface between the plug-ins and the

14:38:47   3    network services?

14:38:53   4         A    In their particular implementation hooks

14:38:57   5    590 are, and description of what I just read in

14:39:00   6    their implementation is, they are looking at it as

14:39:06   7    connecting the plug-ins 406 with the network

14:39:15   8    services.

14:39:18   9         Q    When you say connecting, is that the same

14:39:20  10    as providing an interface?

14:39:28  11         A    Yes, providing interface as a hook,

14:39:32  12    meaning interfaces between the two.

14:40:49  13         Q    If we could turn back to Figure 1, and

14:40:56  14    specifically to element 115 labeled communication

14:41:06  15    operator.  Do you see that?

14:41:08  16         A    Yes, I do.

14:41:15  17         Q    Would you agree that in the context of the

14:41:18  18    '532 patent, that the communication operator

14:41:23  19    controls manager server 102?

14:42:07  20         A    The representation they have and the

14:42:11  21    description they have -- sorry.  The '532 patent

14:42:14  22    has, I apologize for calling them they.  Strike

14:42:18  23    that.  The description that '532 patent has in line

14:42:22  24    62, it describes that, in the embodiment of the
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14:42:33   1    present invention, WAN 105, carrier backbone 104 and

14:42:39   2    manager server 102 is singly or in combination a

14:42:44   3    telecommunication network that is managed and

14:42:47   4    monitored by operator 115.  I think -- yeah.  That's

14:43:00   5    it.

14:43:23   6              THE WITNESS:  The time is?  2:45?  I don't

14:43:27   7    have a watch.  That's why.

14:43:29   8              MR. MUKERJI:  Do you need a break?

14:43:31   9              THE WITNESS:  Not right now but maybe

14:43:33  10    after a couple questions.

14:43:35  11              MR. HAIGHT:  I'm actually at a decent

14:43:37  12    breaking point.

14:43:40  13              THE WITNESS:  That would be great.

14:43:41  14              VIDEOGRAPHER:  The time is 2:42:52 p.m.

14:43:48  15    We are now off the record.

14:43:49  16                  (Recessed at 2:42 p.m.)

14:43:50  17                 (Reconvened at 3:01 p.m.)

15:01:51  18              VIDEOGRAPHER:  The time is 3:01:04 p.m.

15:01:56  19    We are now on the record.

15:01:59  20    BY MR. HAIGHT:

15:02:06  21         Q    Welcome back, doctor.

15:02:08  22         A    Thank you, counsel.

15:02:09  23         Q    During the break did you discuss the

15:02:12  24    substance of your testimony with counsel?
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15:02:14   1         A    No, I did not.

15:02:16   2         Q    Thank you.

15:02:17   3         A    Thank you.

15:02:35   4              MR. HAIGHT:  I'm going to hand you what we

15:02:37   5    will mark as 1443-5.

15:02:40   6               (1443 Exhibit Number 5

15:02:40   7               was marked for identification.)

15:02:59   8              THE WITNESS:  Thank you.

15:03:02   9    BY MR. HAIGHT:

15:03:13  10         Q    Feel free to review the entire exhibit,

15:03:16  11    but my question is do you recognize what's been

15:03:19  12    marked as Exhibit 1443-5?

15:03:25  13         A    Yes, I do.  It is a Patent Number 662,017;

15:03:41  14    also, I referred to it as Hoffman in my declaration.

15:03:53  15         Q    Okay.  Just to be clear, I think you

15:03:55  16    skipped a number.  This would be U.S. Patent

15:03:58  17    6,622,017; is that correct?

15:04:01  18         A    Yes.  You are correct.  6,622,017.

15:04:06  19         Q    Thank you.

15:04:07  20         A    Thank you, sir.

15:04:09  21         Q    Is this a document you reviewed in

15:04:11  22    preparation of your declaration?

15:04:16  23         A    Yes, I have.

15:05:02  24         Q    What is your understanding of, generally,
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15:05:05   1    of what the Hoffman patent is teaching?

15:05:11   2         A    The general description of what the patent

15:05:15   3    teaches is, I have it outlined in my paragraph 43 of

15:05:23   4    my declaration, which says that Hoffman describes,

15:05:27   5    if you are ready with that?

15:05:29   6         Q    Uh-huh.

15:05:30   7         A    Hoffman describes a cellular mobile

15:05:32   8    station, such as a digital cellular telephone or

15:05:37   9    mobile handset, that uses over-the-air programming

15:05:41  10    to download software modules, or plug-ins, into the

15:05:45  11    handset.  Such over-the-air programming over

15:05:49  12    cellular connections allows a user to download

15:05:53  13    software onto a mobile handset from any equipment

15:05:56  14    coupled to the Internet, virtually anywhere in the

15:06:01  15    world.  So that's a general description of the

15:06:04  16    patent.

15:06:17  17         Q    Hoffman doesn't disclose or discussed ad

15:06:20  18    hoc networks, does it?

15:06:38  19         A    Excuse me.  To the best of my recollection

15:07:45  20    on this patent, it does not describe any of the ad

15:07:49  21    hoc network, ad hoc network methods.

15:07:58  22         Q    Hoffman also does not discuss or teach the

15:08:03  23    use of Bluetooth in any of its networks; is that

15:08:08  24    correct as well?
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15:08:35   1         A    I don't recall Hoffman discussing

15:08:36   2    specifically Bluetooth network in the Hoffman

15:08:43   3    disclosure patent.

15:08:46   4         Q    And Hoffman doesn't teach or describe the

15:08:48   5    use of JINI technology or Java technology; is that

15:08:53   6    correct?

15:08:58   7              MR. MUKERJI:  Did you say JINI or Java,

15:09:03   8    counsel?  I'm sorry.  I missed that.

15:09:04   9              MR. HAIGHT:  I said both.

15:09:15  10         A    Hoffman does not explicitly discuss JINI

15:09:20  11    or Java technologies in the Hoffman patent, '017.

15:10:12  12         Q    Would you agree that the plug-ins that are

15:10:14  13    described in Hoffman are meant to upgrade the

15:10:28  14    terminal devices onto which those plug-ins are

15:10:32  15    downloaded?

15:10:41  16         A    I'm sorry.  You said to upgrade the

15:10:44  17    terminal devices?

15:10:45  18         Q    To upgrade the units.  Sorry.

15:10:48  19         A    Oh, okay.  What Hoffman teaches is in

15:11:09  20    paragraph 44 of my declaration, which is the mobile

15:11:13  21    handset -- any time you are ready I can read that.

15:11:16  22         Q    Sure.

15:11:18  23         A    The mobile handset 5 downloads software

15:11:23  24    modules, called plug-ins, over a cellular network
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15:11:25   1    using the over-the-air programming from multiple

15:11:30   2    third-party server -- sorry -- from a remote, from a

15:11:35   3    remote third-party server 37.  The remote server 37

15:11:40   4    can transmit the plug-ins to the cellular network

15:11:43   5    and thus over the air-link to the mobile handset 5.

15:11:52   6              For example, the mobile handset 5

15:11:55   7    communicates with a wireless telephone network 3 via

15:12:00   8    cellular or personal communications services,

15:12:03   9    service, PCS type services.  The next line discusses

15:12:10  10    that the plug-in modules can be downloaded from

15:12:14  11    various sources on the Internet, et cetera.  I'll

15:12:19  12    stop there.

15:12:51  13              MR. HAIGHT:  I'm going to hand you what we

15:12:52  14    will mark as Exhibit 1443-6.

15:12:56  15               (1443 Exhibit Number 6

15:12:56  16               was marked for identification.)

15:13:12  17    BY MR. HAIGHT:

15:13:22  18         Q    Do you recognize what's been handed to you

15:13:24  19    as Exhibit 1443-6?

15:13:43  20         A    Yes, counsel.  It is a version, IEEE

15:13:54  21    Standard 802.11b-1999 version edition of the Part

15:14:03  22    11:  Wireless LAN Medium Access Control, or MAC, and

15:14:10  23    a physical layer, PHY, specification for the

15:14:16  24    higher-speed physical layer extension in the 2.4
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15:14:21   1    gigahertz bandwidth, which is also the -- I'm going

15:14:24   2    to call this the 802.11b, or wireless LAN

15:14:32   3    specification.

15:14:34   4         Q    You understand this document to be a

15:14:36   5    supplement to the 802.11 standard; is that correct?

15:14:42   6         A    Yes, it is.  This is a 1999 version, which

15:14:45   7    may be different than what I have, which is -- maybe

15:14:49   8    it's the same thing -- which was the 2000 version,

15:14:54   9    but this one was -- I think it may be the same

15:14:57  10    thing, so yeah.

15:14:59  11         Q    When you say 2000 version, what do you

15:15:03  12    mean?

15:15:08  13         A    It was published in January 20th of 2000,

15:15:11  14    but that's the same document I believe.  If you look

15:15:18  15    at the copyright on the first page, at the bottom of

15:15:22  16    the first page it says published January 20th of

15:15:26  17    2000.  And that's what I have in my reference on

15:15:29  18    page 4 of my prior art, which is the same thing.  So

15:15:33  19    I wanted to make sure I don't have a different

15:15:36  20    supplement to this.

15:15:37  21         Q    Sure.

15:15:39  22         A    It is a Part 11, and it is a -- yeah.

15:15:43  23    It's the correct version.  Yeah.  Sorry.  These

15:15:47  24    change, every month they change.  If you are
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15:15:49   1    involved in the standards, every month there is a

15:15:52   2    supplement and that supplement changes almost on a

15:15:55   3    quarterly basis, so I want to make sure I'm looking

15:15:58   4    at the same thing.  I don't mean to be picky here.

15:16:01   5         Q    No, no.  That's fine.

15:16:03   6         A    There could be substantial changes in

15:16:06   7    there as we go forward.

15:16:07   8         Q    That leads to my next question.

15:16:09   9    Throughout this document there are portions that are

15:16:11  10    underlined and portions that have strike-throughs.

15:16:16  11    What is the significance of those markings?

15:16:20  12         A    I have been in the standards bodies

15:16:24  13    before, and what we do is that the editors when

15:16:27  14    they, the different representatives of the companies

15:16:30  15    meet in the standards body.  We may not agree on the

15:16:37  16    language or we may strike language or components of

15:16:40  17    the standards so we strike through that.  There are

15:16:44  18    components that we may need to have different

15:16:47  19    discussions, we underline those and so on and so

15:16:49  20    forth.

15:16:51  21              There is a specific format we use to keep

15:16:54  22    the document in a format that everybody will

15:16:56  23    understand, and the last meeting, these are the

15:16:58  24    issues we discussed, these are the issue we strike
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15:17:01   1    over, and that will continue until the final version

15:17:06   2    is done, and even then it's not done.

15:17:08   3         Q    So it's fair to say the strike-throughs

15:17:11   4    and the underlines are edits made to a previous

15:17:15   5    version?  Is that fair?

15:17:16   6         A    Yes.  It's a continual edition of the

15:17:20   7    standards.  And this was in 1999.  Yeah.

15:17:23   8         Q    And is there an indication on this

15:17:33   9    document that this was the version that was accepted

15:17:41  10    by the committee?

15:17:51  11         A    Up to this point it was accepted as it was

15:17:55  12    by the committee when it was published.  It's not --

15:18:00  13    if what you mean is a different question, I can, if

15:18:02  14    you are more specific.

15:18:05  15         Q    Let me ask it a different way.  Is there

15:18:09  16    anything in this document to indicate that this

15:18:11  17    isn't just a marked-up draft of the standard or of

15:18:16  18    the supplement?

15:18:31  19         A    No.  This is not a marked-up draft.  At

15:18:36  20    the time this was an agreed upon standard at the

15:18:39  21    time that it was published and agreed upon standard

15:18:42  22    by the committee at that point.

15:18:46  23         Q    How do you know that generally speaking?

15:18:50  24         A    By the fact that it discusses that in the
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15:18:55   1    document as well, you know, it discusses at the top,

15:19:02   2    this is the IEEE standards.

15:19:04   3         Q    Where are you looking, sir?

15:19:06   4         A    At the page 2.  It describes what the

15:19:35   5    standards is, it describes the use of the IEEE

15:19:40   6    standards is discussion on the second paragraph, and

15:19:45   7    then in the fourth paragraph it discusses the

15:19:48   8    questions that may arise regarding the meaning of

15:19:51   9    this standard and if there are any

15:19:54  10    interpretations -- if this was a draft, there would

15:19:57  11    be a specific, either a watermark or specific things

15:20:02  12    that would say this is a draft.  So I assume -- I

15:20:06  13    was not in that committee at that time.  If this was

15:20:10  14    a draft, there would be a clear indication on that

15:20:12  15    up front or even a watermark that would say that

15:20:15  16    this is a draft document.  So...

15:20:22  17         Q    To the best of your knowledge, the edits

15:20:25  18    in the supplement were in fact adopted as part of

15:20:28  19    the standard; is that correct?

15:20:29  20         A    Yes.  And also page 8 it describes that

15:20:31  21    editing done in there.  If you look at page 8 of the

15:20:36  22    document, which is page 1 of the 802.11 document,

15:20:40  23    but the page 8 of your reference, the paragraph,

15:20:46  24    second paragraph on the page 1 of the standard, it
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15:20:54   1    says the editing instructions are shown in bold, et

15:20:58   2    cetera.  So it discusses all the formatting

15:21:00   3    questions you already had in there.  So to the best

15:21:04   4    of my knowledge, this was the standard that was at

15:21:06   5    that time adopted by the IEEE body that was an

15:21:11   6    802.11b committee, technical committee.

15:21:17   7         Q    The 802.11 standard, is that also known as

15:21:37   8    a WiFi standard?

15:21:44   9         A    Would I generalize it as a WiFi standard,

15:21:48  10    802.11?  I hesitate to say that because I believe

15:21:53  11    that -- I'm just thinking if there were some other

15:21:56  12    standards that may have used the same first five

15:22:01  13    numbers as well.  I don't know whether -- but for

15:22:04  14    the sake of this discussion here, this is

15:22:09  15    specifically standard for 802.11 -- one second.  Let

15:22:30  16    me -- I guess my preference would be to keep as

15:23:06  17    802.11 dot B standard rather than calling it a WiFi,

15:23:14  18    because it is, it is 802.11b.  So I would like to

15:23:20  19    keep it that way.  I don't want to cause

15:23:25  20    interpretation of that because WiFi could be many,

15:23:30  21    many different things.  Since we are talking about

15:23:33  22    the standard, let's stick to the number it has.

15:23:36  23         Q    I was more asking in general.  I

15:23:38  24    understand the purpose.  I will be as specific as
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15:23:40   1    possible.

15:23:42   2         A    I was on the standards body for a few

15:23:45   3    years and we were very sensitive about even any Bs,

15:23:48   4    Cs or C primes and so forth.  In general if you like

15:23:55   5    to call it a WiFi, I prefer to call it 802.11b.

15:24:01   6         Q    And is it your understanding that the

15:24:06   7    802.11b standard is implemented through a media

15:24:21   8    access protocol known as CSMA?

15:24:32   9         A    Could you point exactly in the document

15:24:34  10    you are talking about where it talks about CSMA?

15:24:38  11         Q    I'm asking generally.

15:24:39  12         A    Again with all the acronyms and all the

15:24:43  13    names, there is CSMA, there is CDMA, there is QDSS.

15:24:47  14    So if you have a specific, please point that.

15:24:50  15         Q    Yep.  I will try and pin that down.

15:24:53  16    Sitting here today, do you have an understanding of

15:24:56  17    what CSMA, a CSMA media access protocol is?

15:25:12  18         A    Not off top of my head to be frank, no.

15:25:15  19    So if you have a -- if I discuss it anywhere in my

15:25:23  20    document, please point to that.

15:25:29  21         Q    On page -- it's lower case Roman IV of the

15:25:36  22    actual standard, it's stamped as page 4, cardinal 4,

15:25:50  23    and starting on the previous page, it says:  "The

15:25:54  24    standards defining the access technologies are as
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15:25:58   1    follows."

15:25:58   2         A    No, I'm sorry.

15:25:59   3         Q    On page 3.

15:26:00   4         A    Here we go.  Okay.  So where on the page

15:26:11   5    again?

15:26:12   6         Q    So maybe we start with the paragraph on

15:26:17   7    page 3 that says, about halfway through the page, it

15:26:21   8    says "this family of standards."

15:26:24   9         A    Yeah.  Do you want me to read that?

15:26:26  10         Q    Sure.

15:26:43  11         A    Okay.  I read that, and there are all

15:26:46  12    these annotations for the IEEE Standard 802 and so

15:26:50  13    forth and all the columns in there.

15:26:52  14         Q    Sure.

15:26:53  15         A    Then the next page is the CSMA; right?

15:26:56  16         Q    Right.  That second bullet point on page 4

15:27:00  17    says:  "CSMA/CD Access Method and Physical Layer

15:27:07  18    Specifications"?

15:27:08  19         A    Uh-huh.

15:27:11  20         Q    Does that refresh your recollection of

15:27:14  21    what, CSMA is a media access protocol?

15:27:21  22         A    I don't know what the acronym exactly

15:27:25  23    stands for, but it is media access control.  If you

15:27:29  24    don't mind, let me look at it for a second in that
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15:27:34   1    section, which I don't know whether this document

15:27:38   2    describes that or not.

15:27:44   3         Q    If I submit to you that it stands for

15:27:47   4    carrier sense multiple access, would you agree with

15:27:49   5    that?

15:28:00   6         A    I don't remember exactly the acronym, what

15:28:02   7    it was.  To be frank, it's not a memory test.

15:28:06   8         Q    I understand.  But, so sitting here today,

15:28:09   9    you are not aware that the 802.11 standard

15:28:13  10    implements CSMA/CD media access protocol?

15:28:19  11              MR. MUKERJI:  Objection to form.

15:28:21  12         A    Not remembering acronyms does not mean

15:28:26  13    that.  That's not what I said.  I said acronyms, I

15:28:31  14    don't remember exactly the details of acronym, what

15:28:32  15    it was for.  I am familiar with the 802.11 media

15:28:36  16    access control and what it does.  But that's outside

15:28:48  17    of the -- but anyhow, that's it.

15:28:51  18         Q    Is the 802.11 media access protocol based

15:28:59  19    on a master/slave relationship, or media access

15:29:09  20    protocol?

15:29:39  21         A    I don't recall that, but in general the

15:29:42  22    master/slave relationship can be implemented in any

15:29:48  23    network configurations in here.  But I don't

15:29:52  24    remember the details of 802.11 had a master/slave
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15:29:57   1    configuration.  It may have been contributions in

15:30:01   2    there and discussions in there which they supported

15:30:05   3    master/slave.  Off the top of my head I don't

15:30:12   4    remember that.  But I don't see what would preclude

15:30:15   5    that from having a master/slave relationship.

15:30:18   6         Q    Is there anything in the supplement IEEE

15:30:20   7    standard that's been marked as 1443-6 that indicates

15:30:24   8    a 802.11 protocol would implement a master/slave

15:30:41   9    media access protocol?

15:30:47  10         A    Again looking at this top of my head, I

15:30:50  11    don't remember seeing that in here.  But in general

15:30:53  12    the master/slave relationship can be implemented

15:30:57  13    within a network of wire line or wireless devices

15:31:04  14    and each other.  That's not a -- that's a very much

15:31:08  15    a well-known concept in the communication systems.

15:31:12  16         Q    Does 802.11 encompass wire line

15:31:15  17    communications?

15:31:16  18         A    I said in general.  Wireless and wire.

15:31:19  19    The statement I made was a general statement.

15:31:21  20         Q    Sure.  I'm talking about this document

15:31:23  21    specifically.

15:31:24  22         A    It is a wireless system.  And I don't see

15:31:28  23    any reason why what would preclude or exclude 802.11

15:31:35  24    from having a master/slave relationship.
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15:31:47   1         Q    Would you consider master/slave to be a

15:31:51   2    type of media access technology?

15:31:58   3         A    That's a very generic and general

15:32:01   4    statement.  Master/slave relationship is used even

15:32:06   5    in printers, and in -- it goes back to, the best I

15:32:22   6    recollect, from 1980s, even late '70s I was taking

15:32:24   7    network class.  At that time master/slave

15:32:28   8    relationships was well-known fact in memory, in how

15:32:34   9    to connect daisy-chain printers together, how to

15:32:39  10    connect memory devices together.  So it's not a,

15:32:44  11    necessarily a just a network media access control

15:32:49  12    configuration.

15:33:08  13         Q    In the paragraph we discussed on page 3

15:33:10  14    where it says "this family of standards", do you see

15:33:14  15    that?

15:33:17  16         A    Yes.

15:33:18  17         Q    The second sentence of that paragraph

15:33:20  18    says:  "The access standards define seven types of

15:33:23  19    medium access technologies."  Do you see that?

15:33:27  20         A    Yes.

15:33:28  21         Q    Do you have any understanding of what

15:33:31  22    those, specifically what those seven types of media

15:33:34  23    access technologies are?

15:33:39  24         A    Not off top of my head.  I would be happy
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15:33:41   1    to read this.  And also it says at the end of the

15:33:44   2    line, paragraph, that other types are under

15:33:47   3    investigation.

15:33:48   4         Q    But you don't know what those types are?

15:33:50   5         A    No.  No, I do not.

15:33:53   6              MR. HAIGHT:  We need to change the tapes

15:33:56   7    real quick.

15:33:57   8              VIDEOGRAPHER:  This concludes disk number

15:33:58   9    four of the video deposition of Sayfe Kiaei, Ph.D.

15:34:05  10    The time is 3:33:17 p.m.  We are now off record.

15:34:09  11                  (Recessed at 3:33 p.m.)

15:34:10  12                 (Reconvened at 3:37 p.m.)

15:38:25  13              VIDEOGRAPHER:  This begins disk number

15:38:27  14    five of the video deposition of Sayfe Kiaei, Ph.D.

15:38:33  15    The time is 3:37:46 p.m.  We are now on the record.

15:38:38  16    BY MR. HAIGHT:

15:38:52  17         Q    Dr. Kiaei, I'm going to hand you what we

15:38:54  18    are marking as Exhibit 1443-7.

15:38:58  19               (1443 Exhibit Number 7

15:38:58  20               was marked for identification.)

15:39:16  21              THE WITNESS:  Thank you.

15:39:16  22    BY MR. HAIGHT:

15:39:22  23         Q    Do you recognize what's been marked as

15:39:24  24    Exhibit 1443-7?
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15:39:32   1         A    Yes, I do, counsel.  It is a RFC 2663

15:39:47   2    reference used as a prior art in my declaration,

15:39:51   3    which is titled IP Network Address Translator (NAT)

15:39:56   4    Terminology and Considerations.

15:40:05   5         Q    Just for terminology sake, RFC, does that

15:40:09   6    stand for requests for comments?

15:40:11   7         A    Yes.  RFC stands for requests for comments

15:40:16   8    within the network working group.

15:40:23   9         Q    Do you have any understanding of what the

15:40:25  10    network working group is?

15:40:38  11         A    I have not participated in that group

15:40:41  12    before.  I have a general idea of what that working

15:40:44  13    group is, but I don't have a lot of detailed

15:40:47  14    information about it.

15:40:48  15         Q    Is that a working group within a larger

15:40:51  16    organization?

15:40:53  17         A    I believe so, but I'm not sure which

15:40:55  18    organization they belong to, or that it was part of

15:41:00  19    an ITU FC, IEEE.  It was overall a networking group

15:41:06  20    that, working group that we were aware of.  I don't

15:41:08  21    know the details of how they are shared and so.

15:41:38  22         Q    Do you see the reference in the upper

15:41:40  23    right-hand corner to Lucent Technologies?

15:41:43  24         A    Yes, I see that.
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15:41:51   1         Q    And it's got a date of August 1999; is

15:41:55   2    that correct?

15:41:55   3         A    Yes, it does.

15:42:04   4         Q    Is it possible that the network working

15:42:06   5    group is, for lack of a better word, a working group

15:42:18   6    within the company Lucent Technologies at the time?

15:42:21   7              MR. MUKERJI:  Objection to form.

15:42:21   8         A    I do not know that.  I cannot comment on

15:42:25   9    that.  I can tell you about my experience within the

15:42:27  10    working groups if that helps your question.

15:42:33  11         Q    No.  I'm just trying to understand the

15:42:36  12    context of where this document came from?

15:42:39  13         A    No.  In general working groups are -- when

15:42:42  14    the Bluetooth standard started before that, Intel,

15:42:46  15    Microsoft, a number of other companies created the

15:42:50  16    Bluetooth working group and we got together.  That

15:42:52  17    was for Bluetooth.  I don't know what this one is.

15:42:59  18    I cannot speculate.

15:43:11  19         Q    Did you identify this reference personally

15:43:13  20    as a prior art reference in the scope of your work

15:43:18  21    for this IPR?

15:43:22  22         A    I don't believe I did on this one.  No, I

15:43:24  23    did not.

15:44:03  24         Q    Exhibit 1443, I believe you identified the
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15:44:08   1    title is the IP Network Address Translator (NAT)

15:44:12   2    Terminology and Considerations; is that correct?

15:44:16   3         A    Yes.  1443-7; right?

15:44:19   4         Q    Yes.

15:44:20   5         A    Dash seven, yeah.

15:44:20   6         Q    I'm sorry.  Did I --

15:44:20   7         A    You just said 1443.

15:44:23   8         Q    I apologize.  Thank you.

15:44:25   9         A    That's okay.

15:44:26  10         Q    And I think you had alluded to it and

15:44:30  11    pointed to a paragraph in your declaration earlier

15:44:34  12    when we were generally discussing the NAT component

15:44:37  13    in the '532 patent, you referred to this document.

15:44:44  14    Would it be fair to say that network address

15:44:52  15    translation as used in this document is a method by

15:44:55  16    which IP addresses are mapped from one realm to

15:44:59  17    another in an attempt to provide transparent routing

15:45:04  18    to hosts?

15:45:14  19              MR. MUKERJI:  Can I get that question back

15:45:16  20    please, starting with would it be fair?

15:45:19  21                          -  -  -

15:45:19  22              (Whereupon the following portion of the

15:45:19  23    testimony was repeated by the Court Reporter:

15:45:19  24                QUESTION:  Would it be fair to say that
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15:45:19   1    network address translation as used in this document

15:45:19   2    is a method by which IP addresses are mapped from

15:45:19   3    one realm to another in an attempt to provide

15:45:19   4    transparent routing to hosts?)

15:45:20   5                          -  -  -

15:46:17   6         A    Give me one second.  Here we go.  I would

15:46:42   7    like to correct your statement and go back to my

15:46:48   8    declaration, paragraph 64, which is I feel more

15:46:54   9    comfortable with this definition in terms of

15:46:57  10    paragraph 64, line 3, which is also described in

15:47:08  11    2663 reference, "basic NAT, which translates between

15:47:15  12    IP addresses in a private domain and an external

15:47:19  13    domain," and then it goes on describing other NAT.

15:47:24  14         Q    Let me point you to the first page of that

15:47:27  15    Exhibit 1443-7 in the first line of the abstract.

15:47:35  16    Do you disagree with that statement?

15:47:59  17         A    It is really -- it's talking about

15:48:03  18    multiple statements in here, so I don't know which

15:48:05  19    one you are talking about.  So if you are talking

15:48:08  20    about -- are you talking about the preface or

15:48:10  21    abstract?  Sorry.  Which line are we talking about

15:48:13  22    in page 1 of the RF 2663?

15:48:17  23         Q    The language I read to you was the first

15:48:20  24    line of the abstract.
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15:48:21   1         A    Of the abstract.  Sorry.  Okay.  I was

15:48:24   2    reading the preface.  What it says in here is that

15:48:48   3    network address translation is a method by which IP

15:48:52   4    addresses are mapped from one realm to another in an

15:48:57   5    attempt to provide transparent routing to host.  In

15:49:04   6    an attempt to provide transparent routing to host.

15:49:09   7              So in general I agree with that statement.

15:49:12   8    However, it is saying in an attempt to -- it does

15:49:17   9    not talk about the details of how and exactly it's

15:49:22  10    implemented.  And it talks about traditionally NAT

15:49:26  11    devices are used to connect an isolated address

15:49:31  12    realm with private unregistered addresses to the

15:49:35  13    external realm with globally unique registered

15:49:37  14    addresses.

15:49:40  15              So I think it defines it a little bit more

15:49:43  16    clearly here.  And then -- then it talks about this

15:49:47  17    document attempts to describe the operation of NAT

15:49:50  18    devices and the associated considerations in general

15:49:53  19    and to define terminology used to identify various

15:50:00  20    flavors of NAT.  I agree with that statement they

15:50:03  21    have in the abstract.

15:50:43  22         Q    So that abstract and the language you just

15:50:48  23    read identifies that there is various flavors of

15:50:52  24    NAT; is that correct?
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15:50:59   1         A    It describes the overall idea of what NAT

15:51:02   2    is in terms of connecting isolated address field in

15:51:08   3    the private unregistered address to an external

15:51:11   4    realm with globally registered address.  And then

15:51:21   5    later on it talks about various different forms of

15:51:24   6    NAT, including the one I have in my declaration,

15:51:30   7    which is on NAPT.  So that's what it's saying in

15:51:36   8    that document.

15:51:37   9         Q    By NAPT, you mean network address port

15:51:41  10    translation; is that correct?

15:51:43  11         A    Yes.

15:51:52  12         Q    Would you agree with me that there are

15:51:54  13    other ways to translate IP addresses between a

15:52:02  14    private domain and an external domain that don't

15:52:06  15    rely on NAT?

15:52:09  16              MR. MUKERJI:  Objection to form and

15:52:09  17    outside the scope.

15:52:14  18         A    They -- my analysis was based on looking

15:52:19  19    specifically for NAT and the references I have here

15:52:22  20    and the description of what NAT, which I have in my

15:52:28  21    references.  Are there other methodologies to do it

15:52:32  22    without NAT?  There may be.  I did not consider that

15:52:35  23    and I did not look at it.

15:52:40  24         Q    Would a person of ordinary skill in the
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15:52:43   1    art recognize there are multiple ways other than NAT

15:52:48   2    to translate IP addresses in a private domain to an

15:52:57   3    external domain?

15:53:02   4         A    Again as I said, my focus was not to look

15:53:05   5    at different ways of doing NAT and how it's done,

15:53:10   6    but to focus on the prior art and the '532 patent

15:53:15   7    and see how NAT is described, which is in my, the

15:53:20   8    translation is done which is also in my document,

15:53:24   9    declaration multiple places I have described it.

15:53:27  10              Are there other ways of doing it?  I can

15:53:30  11    speculate and give you a hypothetical answer in the

15:53:32  12    hypothetical question.  Is there a possibility that

15:53:38  13    a POSITA may come up with their own different way of

15:53:43  14    doing that?  I cannot speculate on that.

15:53:46  15         Q    You can't say whether NAT is the only way

15:53:49  16    you can translate an IP address between a public

15:53:51  17    domain and a private domain?

15:53:55  18              MR. MUKERJI:  Objection to form.

15:53:55  19         A    I believe I already answered that.

15:54:01  20         Q    So the answer is no?

15:54:04  21         A    My answer is my focus was not to look at

15:54:08  22    different ways of doing NAT.  My focus was to look

15:54:12  23    at the prior art and '532 and the references I have

15:54:17  24    here, and what I have is a network address
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15:54:24   1    translation done that's described in my report.  If

15:54:26   2    there are other ways hypothetically, there may be

15:54:30   3    other ways.  Top of my head right now sitting here,

15:54:33   4    I can't say that.  If you want me to look into the,

15:54:36   5    read the NAT document, I can go through that

15:54:40   6    document and see if there are other ways it

15:54:43   7    describes it and look at my other references, I can

15:54:47   8    do that.

15:54:54   9         Q    Is the NAT described in Exhibit 1443-7,

15:55:11  10    did that, does that live in a particular layer of a

15:55:17  11    protocol set, network protocol set?

15:59:34  12         A    One place that I mention this is in my

15:59:38  13    declaration 50, in paragraph 50, page 21, where I

15:59:43  14    discuss in view of router plug-ins, how a POSITA, a

15:59:52  15    person of skill in the art, would have modified

15:59:54  16    Marchand's mobile gateway 33 to implement its

15:59:59  17    routing and address translation functionalities by

16:00:04  18    utilizing a router and routing software technology

16:00:07  19    prescribed in the router plug-ins.  So one method

16:00:12  20    would be to look at this in a router plug-in.

16:00:29  21              MR. HAIGHT:  I object as non-responsive.

16:00:32  22    BY MR. HAIGHT:

16:00:32  23         Q    My question was whether or not the NAT

16:00:35  24    lives in a particular layer of the protocol stack.
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16:00:38   1    I wasn't discussing Marchand, I wasn't discussing

16:00:40   2    router plug-ins.  Talking about the NAT

16:00:43   3    implementation and whether that necessarily lives in

16:00:47   4    one layer, one particular layer of a protocol stack?

16:00:54   5         A    The network translation in general for

16:01:00   6    network address translation depends again on the

16:01:04   7    implementation, but generally it is in the stack

16:01:09   8    obviously above the phy layer, physical layer, and

16:01:14   9    on the implementation, it could be in the network

16:01:17  10    layer in the middle or it could be in the upper

16:01:20  11    layer where it's, as I said in here, within the

16:01:28  12    router plug-ins and upper layer of the stack.  It

16:01:31  13    depends on the implementation.

16:01:41  14         Q    If you could look at page 2 of Exhibit

16:01:46  15    1443-7?

16:01:49  16         A    Uh-huh.

16:01:52  17         Q    And the fourth paragraph.  It starts by

16:01:58  18    saying, "NAT devices attempt to provide."  Do you

16:02:00  19    see that?

16:02:01  20         A    Yes, I do.

16:02:07  21         Q    And feel free to read the whole paragraph,

16:02:09  22    but I'm going to point your attention to the third

16:02:12  23    sentence that says:  "This solution only works when

16:02:15  24    the applications do not use the IP addresses as part
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16:02:18   1    of the protocol itself."  Do you see that?

16:02:22   2         A    Yes, I do.

16:02:25   3         Q    Does that indicate to you that there are

16:02:27   4    other solutions that are not based on NAT that would

16:02:33   5    be used to translate addresses between two domains?

16:02:39   6              MR. MUKERJI:  Objection to form.

16:03:00   7         A    That's their interpretation of it, in

16:03:04   8    terms of they are not offering any other solutions I

16:03:08   9    see here.  They are saying that if the particular

16:03:11  10    NAT devices attempts to provide a transparent

16:03:14  11    routing solution and do not use IP address in the

16:03:22  12    part of the protocol.  I already answered this

16:03:26  13    question in terms of are there other ways of doing

16:03:31  14    NAT, and the one I'm familiar with and I discussed

16:03:41  15    it in my report is outlined in my discussions in

16:03:46  16    here.  In this prior art is claiming that this

16:03:52  17    solution would work only with the application of --

16:03:58  18    sorry -- this solution only works when the

16:04:01  19    application do not use the IP address as part of the

16:04:03  20    protocol itself.

16:04:17  21              Whether I agree with it or not, I have to

16:04:19  22    analyze it and look at the whole discussion they

16:04:21  23    have and see within which context they are talk

16:04:28  24    about if NAT works or doesn't work.  I'm familiar --
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16:04:35   1    sorry.  That's it.

16:04:44   2              THE WITNESS:  Oh.  Did my microphone fall?

16:04:48   3    Can you hear me?  Okay.  Good.  Forgot to put it on.

16:04:59   4         A    It's very much application dependent and

16:05:04   5    how it's implemented.

16:05:11   6         Q    There could be applications that call for

16:05:14   7    routing that don't implement the NAT system?

16:05:21   8              MR. MUKERJI:  Objection to form.

16:05:28   9         A    What I meant in terms of an application

16:05:31  10    here was the overall architecture of the system, not

16:05:35  11    the specific applications.  For a given architecture

16:05:37  12    of hardware and software, the implementation that I

16:05:44  13    have discussed is a NAT in my report.  Again I don't

16:05:53  14    want to speculate are there any other ways of doing

16:05:55  15    that on the fly here and engineer other methods of

16:06:00  16    doing that.  I don't have that.

16:06:02  17         Q    I'm not asking you to speculate.  I'm

16:06:03  18    asking you based on the structure of that paragraph

16:06:05  19    that says this solution only works under certain

16:06:08  20    conditions, doesn't that necessarily mean that there

16:06:11  21    are other solutions that would be implemented in

16:06:13  22    that situation?

16:06:16  23         A    This is their claim and that's not what

16:06:17  24    they say.  They don't say that that solution --
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16:06:21   1    there are not other ways of implementing this.  I

16:06:26   2    mean that paragraph, if I read that paragraph by

16:06:29   3    itself, I cannot conclude what exactly they mean by

16:06:35   4    that.  I have to look at the entirety of the report

16:06:37   5    and see this is specific example they are

16:06:41   6    discussing, under what cases and circumstances it

16:06:46   7    would not work.  So it's a hypothetical thing.  At

16:06:51   8    this point I cannot point to it and analyze it.

16:07:06   9         Q    If I could direct your attention to page 6

16:07:09  10    of that same exhibit, 1443-7, and the paragraph

16:07:19  11    number 3 that's headed, quote, "What is NAT?"  Do

16:07:26  12    you see that paragraph?

16:07:27  13         A    Oh, yes.

16:07:28  14         Q    Could you read that paragraph for the

16:07:29  15    record, please?

16:07:31  16         A    Sure.  Network address, a network address

16:07:40  17    translation is a method by which IP addresses are

16:07:44  18    mapped from one address realm to another, providing

16:07:49  19    transparent routing to end hosts.  There are many

16:07:52  20    variations of address translations that lend

16:07:55  21    themselves to different applications.  However, both

16:07:58  22    flavors of NAT devices should share the following

16:08:02  23    characteristics, which are the three characteristics

16:08:08  24    that is outlined on page 7 in terms of transparent
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16:08:13   1    address assignment, transparent routing to address

16:08:16   2    translation, routing here refers to forwarding

16:08:20   3    packets and not exchanging routing information, and

16:08:25   4    ICMP error packet payload, and it goes on more in

16:08:30   5    here, but I'm going to stop here.

16:08:32   6         Q    That's fine.  Thank you.

16:08:34   7         A    Yeah.

16:08:38   8         Q    RFC 2663 doesn't discuss mobile phones,

16:08:51   9    does it?

16:08:57  10         A    RFC 2663 is primarily discussing

16:09:05  11    networking and in general networking as also viewed

16:09:16  12    in the abstract, it discussed network address

16:09:23  13    translation is a method by which IP addresses are

16:09:26  14    mapped from one realm to another realm.  So it's

16:09:29  15    looking at in general networking, a person of skill

16:09:34  16    in the art would be able to understand that this

16:09:36  17    networking could apply for wireless applications as

16:09:40  18    well.

16:09:44  19         Q    Does RFC 2663 discuss JINI/Java

16:09:53  20    technology?

16:09:55  21         A    To the best of my recollection, it does

16:10:01  22    not discuss JINI/Java in the RFC 2663.  Thank you.

16:11:44  23              MR. HAIGHT:  I'm handing you -- excuse me.

16:11:48  24              THE WITNESS:  Maybe before we start do you
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16:11:49   1    mind if we take a five-minute break?

16:11:53   2              MR. HAIGHT:  That's fine.

16:11:56   3              VIDEOGRAPHER:  The time is 4:11:08 p.m.

16:11:59   4    We are now off record.

16:12:01   5                  (Recessed at 4:11 p.m.)

16:12:01   6                 (Reconvened at 4:27 p.m.)

16:27:55   7              VIDEOGRAPHER:  This begins disk number six

16:27:57   8    of the video deposition of Sayfe Kiaei, Ph.D.  The

16:28:03   9    time is 4:27:16 p.m.  We are now on the record.

16:28:08  10    BY MR. HAIGHT:

16:28:15  11         Q    Dr. Kiaei, welcome back.

16:28:17  12         A    Thank you, counsel.

16:28:19  13         Q    Did you happen to discuss any of your

16:28:22  14    testimony today with your counsel during the break?

16:28:25  15         A    No, I did not, counsel.

16:28:27  16         Q    I'm going to hand you what we are going to

16:28:29  17    mark as 1443-8.

16:28:31  18               (1443 Exhibit Number 8

16:28:31  19               was marked for identification.)

16:28:41  20              THE WITNESS:  Thank you, sir.

16:28:43  21    BY MR. HAIGHT:

16:28:51  22         Q    Do you recognize Exhibit 1443-8?

16:28:57  23         A    Yes, I do, counsel.  It is a, the

16:29:02  24    reference I call Marchand, which is patent
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16:29:13   1    WO2001/076154.

16:29:25   2         Q    This is a document you reviewed in

16:29:28   3    preparation for your declaration?

16:29:31   4         A    Yes, sir, I did.

16:29:51   5         Q    And Marchand teaches at a high level using

16:29:56   6    an ad hoc network to share services amongst the

16:30:06   7    devices in that ad hoc network?  Would you agree

16:30:10   8    with that?

16:30:16   9         A    What Marchand teaches is that paragraph 25

16:30:24  10    on my declaration, which describes a mobile phone

16:30:28  11    configured to act as a gateway between two different

16:30:32  12    networks, an external wireless IP network and a

16:30:37  13    local wireless ad hoc network as shown in Figure 3

16:30:41  14    of Marchand.

16:31:14  15         Q    And what is your understanding of what an

16:31:18  16    ad hoc network is?

16:31:41  17         A    I described that also further in paragraph

16:31:43  18    28 of my declaration.  Local ad hoc network 30 can

16:31:48  19    be a wireless network for an office, for example.

16:31:52  20    Therefore, Marchand's local ad hoc network 30 can be

16:31:57  21    a corporate or private network that is connected via

16:32:01  22    gateway 33 to a cellular network.

16:32:11  23              And later on on line 3 I discuss that

16:32:14  24    Marchand also describes other examples of local ad
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16:32:18   1    hoc network such as networks in home, local networks

16:32:22   2    such as security surveillance system and

16:32:26   3    temperature-control thermostat, unquote.

16:32:30   4         Q    Does the term "ad hoc" have a particular

16:32:39   5    meaning to one of skill in the art as you defined it

16:32:45   6    in this IPR?

16:32:51   7         A    Excuse me one second.  So that is

16:33:37   8    discussed in my declaration paragraph 31 where I

16:33:44   9    elaborate more on the network here.  In addition to

16:33:49  10    communicating with external network via the gateway

16:33:52  11    33, Marchand describes that local devices on the

16:33:57  12    Bluetooth ad hoc piconet can communicate with each

16:34:00  13    other.  For example, Marchand describes that a user

16:34:03  14    with a Bluetooth compliant mobile phone may walk

16:34:07  15    into a room that has a printer and a laptop network,

16:34:11  16    both of which are also Bluetooth compliant.  So this

16:34:18  17    is the gist of the local network which is also

16:34:27  18    called ad hoc network.

16:34:33  19         Q    And generally speaking, outside of what

16:34:37  20    Marchand is saying, what would one of skill in the

16:34:40  21    art understand an ad hoc network to be?

16:34:51  22         A    In general, an ad hoc network, general

16:34:54  23    terminology network, is a network that is formed in

16:35:07  24    an ad hoc fashion.  It's a local area network
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16:35:11   1    typically, but not necessarily constrained to that,

16:35:15   2    that user can enter that network such as an example

16:35:25   3    I use here, that somebody walks with a Bluetooth

16:35:32   4    compliant mobile phone, may walk into a room as an

16:35:35   5    ad hoc; that person was not a member of that

16:35:38   6    network, they can come in and join the network and

16:35:42   7    use a printer and laptop, et cetera.  That's why

16:35:45   8    they call it an ad hoc network.

16:35:48   9         Q    The ability to join the network on the

16:35:51  10    fly, if you will?

16:35:52  11         A    Ad hoc fashion.  It's an ad hoc definition

16:36:03  12    by itself.

16:36:05  13         Q    And you mentioned that, that it describes

16:36:13  14    local devices on a Bluetooth ad hoc piconet.  What

16:36:17  15    is your understanding of what a piconet is?

16:36:45  16         A    That doesn't have a real clear -- it is

16:36:51  17    relative that what's called a piconet.  In general a

16:36:59  18    piconet started with a Bluetooth compliant devices

16:37:06  19    that is a smaller number of devices in a local area

16:37:10  20    network connected together.  May or may not be local

16:37:14  21    area network, and I have seen other nets which are

16:37:18  22    called piconets that may be outside of the realm of

16:37:23  23    Bluetooth network.

16:37:25  24         Q    Sorry.  Go ahead.
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16:37:26   1         A    That's it.

16:37:27   2         Q    Bluetooth is not synonymous with piconet,

16:37:31   3    in general?

16:37:36   4         A    It started that way.  Are there piconets

16:37:47   5    that are outside of Bluetooth or that doesn't have

16:37:52   6    only Bluetooth network in there?  I can't recall

16:37:55   7    from top of my head.

16:37:57   8         Q    And when you say the piconets started out

16:38:00   9    as always being Bluetooth, was that prior to 2000?

16:38:20  10         A    I believe it was around prior to 2000 or

16:38:22  11    somewhere around there the piconet, ad hoc piconet

16:38:28  12    concept was brought into the Bluetooth network

16:38:32  13    interest group.

16:38:34  14         Q    That's when piconets were first discussed

16:38:38  15    with Bluetooth?

16:38:40  16         A    Yeah, I can't say the top of my head and

16:38:43  17    on the fly says that piconet was a notion before

16:38:46  18    that or not.  I don't know that.  Right now I don't

16:38:50  19    know that.  But as I said in my report, in here we

16:38:58  20    are discussing Bluetooth ad hoc piconet network that

16:39:02  21    communicate with each other.  Whether that

16:39:05  22    terminology was used elsewhere before Bluetooth or

16:39:11  23    not, I don't remember.  I don't recall that.

16:39:54  24         Q    If I could point you to Figure 2 of
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16:40:00   1    Exhibit 14143-8, which is near the end on page 23 of

16:40:12   2    the exhibit.

16:40:19   3         A    Yes.  I have it.

16:40:24   4         Q    What is Marchand depicting in Figure 2?

16:41:29   5         A    In page 5 of the Marchand reference, which

16:41:43   6    is same as page 7 of what's at the bottom, it

16:41:48   7    describes what Figure 2 is, which is an illustrative

16:41:52   8    drawing illustrating a protocol stack for a mobile

16:41:55   9    Bluetooth piconet that has been extended into the IP

16:42:01  10    wireless LAN implementing JINI and Java technologies

16:42:06  11    in accordance with the teaching of the present

16:42:08  12    invention.

16:42:11  13         Q    Just for housekeeping purposes, can we

16:42:14  14    agree to refer to the page numbers at the top of the

16:42:17  15    document?

16:42:18  16         A    Okay.

16:42:18  17         Q    I understand it gets confusing if we go

16:42:22  18    back and forth.  I know you pointed out both, but I

16:42:25  19    will clarify if we need to.  But as we go forward,

16:42:28  20    if we could stick to the page number at the top.

16:42:35  21              And in that protocol stack of Figure 2 you

16:42:43  22    have both a physical layer and a link layer; is that

16:42:47  23    correct?

16:42:50  24         A    Yes.
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16:42:55   1         Q    What is your understanding of what a link

16:42:57   2    layer is?

16:45:49   3         A    In general, it's a layer that links or

16:45:52   4    connects, part of a Bluetooth network that connects

16:45:58   5    a physical layer and the information from the

16:46:00   6    physical layer and processes that for the network

16:46:05   7    transport layer or the IP layer above it.

16:46:24   8              And I described that a little bit further

16:46:27   9    in the paragraph 34 of my report, declaration.

16:46:39  10    Which is Marchand mobile gateway 33 utilizes

16:46:43  11    various -- utilizes various types of software to

16:46:48  12    implement routing and communications over the

16:46:52  13    cellular and local wireless network, such as link

16:46:58  14    layer and network layer and network transport layer,

16:47:03  15    et cetera.

16:47:40  16         Q    And those layers that you just read are

16:47:44  17    shown in Figure 2.  Would you agree that that

16:47:52  18    protocol stack shown there is unique to Marchand,

16:47:59  19    the Marchand system?

16:48:13  20         A    The protocol stack layer in general is a

16:48:28  21    description of the various components and the layers

16:48:32  22    of a network formed in a hierarchical fashion,

16:48:42  23    bottoms up, and their description here falls within

16:48:51  24    that general network stack in terms of having the
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16:48:56   1    phy layer and the link layer at the bottom and then

16:49:01   2    the application layer on top, and the services, the

16:49:05   3    operating system there.  Now the exact lining, you

16:49:14   4    cannot really put that in there exactly separating

16:49:19   5    each one of them, but the idea is that you are

16:49:23   6    performing a description of the layers such that

16:49:27   7    each layer has a different functionalities in the

16:49:35   8    network of communications.

16:49:44   9         Q    And what do you mean when you say in

16:49:47  10    hierarchical fashion?

16:49:50  11         A    I think your question was related to is

16:49:53  12    that a general description, is that a unique

16:49:56  13    description of, that applies to Marchand in Figure

16:50:00  14    2; correct?

16:50:01  15         Q    Uh-huh.

16:50:03  16         A    And the answer is unique in terms of -- in

16:50:14  17    my opinion it is a relatively standard description

16:50:18  18    of how the different layers are there and their

16:50:23  19    functionalities.  When I said hierarchical, what I

16:50:26  20    meant is application layer is on top and the

16:50:28  21    physical layer being on the bottom.

16:50:32  22         Q    But you would agree that not every device

16:50:34  23    with a Bluetooth chipset uses that same protocol

16:50:42  24    stack; correct?
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16:50:46   1              MR. MUKERJI:  Objection to form.

16:50:50   2         A    In general the general guidelines are

16:50:53   3    similar.  The general description of the network

16:50:57   4    protocol stack would be similar to what is shown in

16:51:03   5    here.  But again that's hypothetical.  I can't look

16:51:07   6    at every specific Bluetooth implementation and see

16:51:12   7    how they are done.

16:51:14   8         Q    Does every Bluetooth implementation

16:51:16   9    include a JINI technology layer or a Java technology

16:51:21  10    layer?

16:51:22  11         A    Not necessarily, but it will have the

16:51:26  12    appropriate software and technology that would do

16:51:30  13    similar functionalities.  And the same way that the

16:51:35  14    physical layer is not exactly specified the details

16:51:40  15    of it here, but one would know what is in the

16:51:44  16    physical layer, what are the functionalities.

16:51:47  17              Operating system 18 is not showing exactly

16:51:50  18    what language it is and what form of operating

16:51:52  19    system it has, but in general one would know what it

16:51:55  20    is, and they, in here the JINI and Java technology

16:51:59  21    layer is also shown and the one who is familiar with

16:52:03  22    the art will know that the JINI and Java technology

16:52:07  23    in the layer relative to the others, where they are

16:52:11  24    and how they are processing information.
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16:52:14   1         Q    Okay.  So one would understand where a

16:52:16   2    JINI technology and a Java technology layer would

16:52:20   3    fit, but that doesn't necessarily mean that those

16:52:23   4    layers are in every Bluetooth device protocol stack;

16:52:28   5    correct?

16:52:32   6         A    I was not asked to look at the specific

16:52:38   7    Bluetooth technologies available in the marketplace

16:52:41   8    and what they use in those stacks.  They could be

16:52:44   9    using it, they could not be using it.  This is one

16:52:48  10    representation that this, this prior art shows,

16:52:53  11    which is one way of implementing it.

16:53:36  12              And I think if you look at the, my

16:53:42  13    declaration paragraph 34, line 13, it says that --

16:54:01  14    actually, I take it back.  It is line 10.  It says

16:54:10  15    that:  For example, based on Marchand's disclosure,

16:54:13  16    including, for example, that the network 30 devices

16:54:16  17    such as laptop computer, printer, personal digital

16:54:21  18    assistants, are all Bluetooth compliant and

16:54:25  19    JINI/Java capable.

16:54:35  20         Q    Referring to those devices you just

16:54:37  21    listed, I understand that.  I'm saying are all

16:54:45  22    Bluetooth capable devices, do all Bluetooth capable

16:54:50  23    devices necessarily have a JINI technology and Java

16:54:55  24    technology layer in their protocol stack?
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16:54:57   1         A    It will have a technology similar to what

16:55:02   2    JINI and Java technologies have.  It will have

16:55:05   3    technologies related to that.  But would it have

16:55:08   4    with every device, Bluetooth device would have that?

16:55:10   5    Not necessarily.  I haven't looked at all of the

16:55:15   6    Bluetooth radios and see what they use in there.

16:55:24   7         Q    What is a technology similar to Java

16:55:27   8    technologies that all Bluetooth devices would have?

16:55:33   9         A    In terms of JINI and Java technology?

16:55:36  10         Q    No.  You said that all Bluetooth devices

16:55:39  11    would have a technology similar to what Java

16:55:43  12    technologies have.  I'm asking what those

16:55:45  13    technologies are?

16:55:58  14         A    These will be software that are

16:56:04  15    interfacing with the operating system and the

16:56:09  16    application layer and services offered there.  So I

16:56:13  17    describe that also in my declaration.  For example,

16:56:30  18    in paragraph 33, the last two lines discusses that,

16:56:37  19    that it would have an operating system layer 18, a

16:56:41  20    Java technology layer and a JINI technology layer

16:56:45  21    and a JINI call control client and a SIP client in

16:56:55  22    there.

16:57:03  23         Q    You would agree not all Bluetooth capable

16:57:06  24    devices have an SIP client; correct?
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16:57:18   1         A    SIP, which is session initiation protocol,

16:57:32   2    I can't speculate on whether all the Bluetooth

16:57:36   3    devices would have it or not.  It is used, for

16:57:39   4    example, as an email or other types of session

16:57:43   5    initiation going on.  I haven't look at all of the

16:57:49   6    Bluetooth systems out there.  The one that I have

16:57:53   7    referenced in here, in Marchand, is capable of

16:57:58   8    performing SIP operations, SIP calls.

16:59:09   9         Q    Isn't the main teaching of Marchand the

16:59:12  10    ability to use the SIP client of the gateway that is

16:59:18  11    not existent on any of the other devices in the

16:59:22  12    piconet?

16:59:25  13              MR. MUKERJI:  Objection to form.

16:59:40  14         A    I would not characterize it that way.  I

16:59:43  15    have outlined what the main features of the Marchand

16:59:49  16    are in my declaration, which is the paragraph 25

17:00:02  17    throughout the declaration going to paragraph 34.

17:00:09  18    It's a number of different features that it offers

17:00:12  19    which are outlined there.

17:01:20  20         Q    The Bluetooth standard is based on a

17:01:23  21    master/slave protocol; is that correct?

17:01:41  22         A    I'm not sure what you mean by a

17:01:44  23    master/slave protocol.  I don't remember of any

17:01:47  24    specific protocol called a master/slave protocol in
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17:01:52   1    the IEEE definitions.

17:01:54   2         Q    So when I say the words master/slave

17:01:57   3    protocol, you don't know what that means?

17:01:59   4         A    I know what master/slave means.  But if

17:02:01   5    you are talking about master/slave protocol, is it a

17:02:04   6    specific protocol -- I know what master/slave means,

17:02:12   7    if that's what you are asking.

17:02:15   8         Q    Is Bluetooth based on master/slave

17:02:18   9    configuration?

17:02:32  10         A    Bluetooth has the capability to enable

17:02:35  11    master/slave operations in the network, yes.  That's

17:02:38  12    what I would characterize it as.

17:03:06  13         Q    And Marchand relies on a master/slave

17:03:09  14    configuration in defining the piconet between two

17:03:18  15    Bluetooth enabled devices; is that true?

17:03:40  16         A    Marchand on paragraph -- sorry -- on my

17:03:43  17    declaration, paragraph 27, I describe, the last two

17:03:47  18    lines of that paragraph, I do describe this feature

17:03:52  19    you just mentioned, that the mobile gateway 33 acts

17:03:56  20    as a Bluetooth master unit for the locally connected

17:04:00  21    services, such as laptop, printer acting as a

17:04:08  22    Bluetooth slaves-- acting as Bluetooth slaves to the

17:04:13  23    mobile phone.  Sorry.

17:04:15  24         Q    And in a master/slave arrangement there
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17:04:20   1    can only be one master; is that true?

17:04:24   2         A    Yes, it is true.

17:04:29   3         Q    And in a master/slave arrangement it's the

17:04:33   4    master controls all communication between the

17:04:37   5    slaves.  Is that also true?

17:04:49   6         A    I would characterize it as true in

17:04:51   7    general, yes.

17:04:58   8         Q    And in a master/slave arrangement in which

17:05:05   9    there are multiple slaves to that one master, those

17:05:09  10    two slaves cannot talk to each other without going

17:05:13  11    through the master; is that correct?

17:05:22  12         A    In general that is true, yes.  Yes, that

17:05:25  13    is true.

17:05:33  14         Q    Is there a limit to the number of devices

17:05:36  15    that can be part of a Bluetooth piconet?

17:05:43  16         A    Theoretically, no.  But in practice, yes.

17:05:49  17         Q    What is that limit?

17:05:52  18         A    It depends on the number of -- it depends

17:05:55  19    on how many bits it uses for the IP address and how

17:05:59  20    many bits it has there and so forth.

17:06:01  21         Q    There is no standard number defined in the

17:06:04  22    Bluetooth standard?

17:06:05  23         A    I don't recall at this point off the top

17:06:07  24    of my head.  But there is a physical limit to it.
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17:06:35   1         Q    Do you have an understanding of what a

17:06:37   2    scatternet is in the context of Marchand?

17:06:51   3         A    I have to look and see if Marchand

17:06:53   4    discussed it or not.

17:07:01   5         Q    Let me ask you in general.  Do you have a

17:07:04   6    general understanding of what a scatternet is?

17:07:06   7         A    Yes, I do.

17:07:08   8         Q    What is your understanding?

17:07:14   9         A    My understanding of a scatternet is a

17:07:16  10    number of local area networks that are scattered and

17:07:25  11    they are talking to each other.  Or they are

17:07:30  12    scattered over a, an area and they are talking, they

17:07:35  13    are communicating with each other.

17:07:42  14         Q    Is it fair to say a scatternet is multiple

17:07:48  15    independent piconets?

17:08:01  16         A    I would characterize it that there are

17:08:03  17    multiple piconets or local area networks that are

17:08:07  18    communicating with each other.  Independent or not,

17:08:10  19    I don't know that.  I can't say off the top of my

17:08:13  20    head.

17:08:14  21         Q    If I could point you to page 2 of

17:08:17  22    Marchand, and roughly around line 25, the last line

17:08:31  23    of that paragraph.

17:08:32  24         A    Uh-huh.
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17:08:33   1         Q    Can you read that last sentence for the

17:08:35   2    record?

17:08:36   3         A    Sure.  It is, "multiple independent and

17:08:41   4    non-synchronized Piconets form a scatternet."

17:08:45   5         Q    Is that consistent with your understanding

17:08:47   6    of what a scatternet is?

17:08:50   7         A    It is, yes.  Independent and

17:08:53   8    non-synchronized, I question that, but in general

17:08:59   9    it's a multiple number of piconets that are

17:09:02  10    communicating with each other.

17:09:07  11         Q    What is your understanding of what

17:09:10  12    non-synchronized means?

17:09:12  13         A    From this sentence I don't have a clear

17:09:16  14    understanding what that means.  It can mean

17:09:23  15    different things based on how it's interpreted.  Is

17:09:32  16    it synchronous that all the clocks are the same

17:09:36  17    clocks?  Does it use a global clock system, use a

17:09:38  18    local clock system?  There are many different

17:09:41  19    scenarios.  I don't know what they mean by

17:09:44  20    non-synchronized.  Neither from that one sentence

17:09:47  21    can I say what independent means unless there is a

17:09:50  22    clear description of that.

17:09:54  23         Q    And so in each of those piconets within a

17:10:01  24    scatternet the master of the given piconet, they
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17:10:08   1    control the clock and the synchronization; correct?

17:10:13   2         A    Within them -- I think you are talking

17:10:24   3    about the architecture of the actual -- you want me

17:10:27   4    to design and engineer and discuss the architecture

17:10:29   5    of what a piconet is, I don't believe that's true.

17:10:35   6    No.  That's not correct.

17:10:53   7         Q    What is the role of a master in a

17:10:59   8    master/slave configured piconet?

17:11:34   9         A    I can tell you in what functionalities and

17:11:37  10    how it is used in my declaration in terms of the,

17:11:46  11    the current discussions we have if you would like me

17:11:49  12    to focus on that.

17:11:56  13         Q    Let me ask you a different question.

17:11:59  14         A    Sure.

17:12:05  15         Q    A single device could be part of multiple

17:12:08  16    piconets at the same time; is that true?

17:12:15  17              MR. MUKERJI:  Objection to form.

17:12:26  18         A    Theoretically speaking, if you are talking

17:12:30  19    about -- you are asking me to speculate in terms of

17:12:33  20    theoretically speaking, would a single device in a

17:12:37  21    piconet can be a member of another piconet?

17:12:40  22    Possibly can exist.  It depends on the architecture.

17:12:49  23    I have to look at what it is.

17:12:52  24         Q    Wouldn't the fact that you could have
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17:12:54   1    multiple piconets within a scatternet, doesn't that

17:12:58   2    necessarily mean that some of those devices are

17:13:02   3    going to be on multiple piconets?

17:13:10   4         A    Not necessarily.  It's possible that the

17:13:13   5    piconets are communicating with each other or the

17:13:17   6    masters of the piconets are communicating with each

17:13:20   7    other.

17:14:23   8         Q    In the piconet described in Marchand,

17:14:29   9    would you agree that it's the JINI/Java technology

17:14:32  10    that allows the devices to share the services, to

17:14:35  11    connect -- well, to share services?

17:20:23  12         A    What I describe in my declaration, line

17:20:27  13    57, is that having the plug-in, a POSITA -- in

17:20:41  14    addition, a POSITA would have understood that

17:20:44  15    implementing Hoffman's cellular download plug-in

17:20:48  16    modules would have enabled various features to be

17:20:52  17    added, upgraded or replaced at any time, by

17:21:00  18    downloading new features and modules into the

17:21:05  19    memory.

17:21:19  20              And in paragraph 50 of my declaration,

17:21:30  21    line 6, is that discussing the plug-in based routing

17:21:45  22    software could have been implemented in Marchand's

17:21:48  23    mobile phone gateway to implement various types of

17:21:51  24    routing functions such as routing IP packets, IP
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17:21:55   1    address transmission, and would have been used in

17:21:57   2    conjunction with other technologies in Marchand's

17:22:00   3    gateway 33 such as JINI, et cetera.

17:22:09   4              So it's a combination of these together

17:22:12   5    which I'm discussing in providing a, in applying

17:22:21   6    JINI technologies.

17:22:23   7              MR. HAIGHT:  I object as non-responsive.

17:22:26   8    BY MR. HAIGHT:

17:22:26   9         Q    I wasn't asking you about Hoffman or

17:22:28  10    router plug-ins or anything else.  I'm talking just

17:22:32  11    about Marchand.

17:22:33  12         A    Okay.

17:22:33  13         Q    Now, let me point you to page 2 of

17:22:40  14    Marchand, around line, the last line that starts,

17:22:53  15    "the design of the JINI architecture."  Do you see

17:22:56  16    that?

17:22:57  17         A    Yes.

17:22:57  18         Q    Could you read that sentence, and it

17:22:59  19    continues on to page 3?

17:23:01  20         A    Yes, I will.  "A JINI system is a

17:23:07  21    Java-technology-centered, distributed software

17:23:18  22    system designed for simplicity, flexibility and

17:23:23  23    federation.  The JINI architecture provides

17:23:27  24    mechanisms for machines or programs to enter into a
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17:23:31   1    federation where each machine or program offers

17:23:35   2    resources to the other members of the federation and

17:23:38   3    uses resources as needed.  The design of JINI

17:23:43   4    architecture exploits the ability to move Java

17:23:48   5    programming language code from machine to machine,

17:23:51   6    and it unifies, under the notion of a service, the

17:23:56   7    user, the software, and the hardware components of

17:24:01   8    the machines themselves."

17:24:09   9              So what I would like to say in here is

17:24:12  10    that I do not in this declaration of '532, I am not

17:24:18  11    discussing the features of JINI as I just read here.

17:24:24  12    I think we are a bit spilling into other discussions

17:24:28  13    that we may have tomorrow on other patents.

17:24:33  14              I don't -- I prepared my declaration based

17:24:40  15    on the '532 patent, and in here what I'm discussing

17:24:46  16    is the features of in this case how we are using

17:24:52  17    some of the features of JINI as a, in paragraph 33,

17:24:59  18    the last line, as a JINI call control client, et

17:25:03  19    cetera.  I don't believe I discuss here the features

17:25:09  20    that you are talking about right now in the patent.

17:25:15  21    At least at this point I'm not discussing it.

17:25:26  22         Q    Will you turn to paragraph 33 of your

17:25:29  23    declaration?

17:25:30  24         A    Uh-huh.
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17:25:37   1         Q    And at the end of paragraph 33 you do

17:25:44   2    identify the Java technology layer, the JINI

17:25:48   3    technology layer, and the JINI call control client

17:25:54   4    in that paragraph, do you not?

17:26:11   5         A    Yes.  That's the one, yes, we were just

17:26:14   6    discussing, yes.

17:26:14   7         Q    And in paragraph 34 you discuss the JINI

17:26:18   8    technology layer and the Java technology layer in

17:26:21   9    the very next paragraph.  Is that also true?

17:26:24  10         A    Yes.  In line five of the Java technology

17:26:28  11    and JINI technology I discuss the use of JINI and

17:26:31  12    Java technology.

17:27:07  13              VIDEOGRAPHER:  This concludes disk number

17:27:09  14    six of the video deposition of Sayfe Kiaei, Ph.D.

17:27:17  15    The time is 5:26 p.m.  We are now off the record.

17:27:23  16                  (Recessed at 5:26 p.m.)

17:27:24  17                 (Reconvened at 5:41 p.m.)

17:27:24  18               (1443 Exhibit Number 9

17:27:24  19               was marked for identification.)

17:42:24  20              VIDEOGRAPHER:  This begins disk number

17:42:26  21    seven of the video deposition of Sayfe Kiaei, Ph.D.

17:42:34  22    The time is 5:41 p.m.  We are now on the record.

17:42:39  23    BY MR. HAIGHT:

17:42:58  24         Q    Dr. Kiaei, did you discuss any of the
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17:43:00   1    substance of your testimony while we were just on

17:43:03   2    break with counsel?

17:43:04   3         A    No, I did not, counsel.

17:43:07   4         Q    I believe you have been handed what has

17:43:09   5    been marked as Exhibit 1443-9?

17:43:13   6         A    Yes, I have that in front of me.

17:43:15   7         Q    Do you recognize that document?

17:43:16   8         A    Yes.

17:43:17   9         Q    What is Exhibit 1443-9?

17:43:24  10         A    That is the -- here we go.  Software

17:43:36  11    architecture for next generation routers, for router

17:43:41  12    plug-ins reference.

17:43:48  13         Q    That seems to be a paper that was

17:43:51  14    published for Sigcomm '98, S-I-G-C-O-M-M?

17:43:57  15         A    Yes.

17:43:57  16         Q    Is that fair?

17:43:58  17         A    Yes.

17:44:07  18         Q    This is a document you reviewed in

17:44:09  19    preparation for your declaration; true?

17:44:12  20         A    Yes, I did.

17:44:33  21         Q    If we refer to this article as simply

17:44:36  22    Router Plug-ins, will you understand that?

17:44:39  23         A    Yes, sir.

17:44:40  24         Q    In the article Router Plug-ins, would you
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17:45:05   1    agree that it describes particular software

17:45:09   2    architecture for routers?

17:45:20   3         A    The router plug-in describes -- I'm

17:45:23   4    reading paragraph 35, line two, describes an

17:45:30   5    extensible and modular router software architecture

17:45:34   6    that can be dynamically upgraded -- that can

17:45:38   7    dynamically upgrade router software in an

17:45:42   8    incremental fashion.

17:45:47   9         Q    And do you have a sense of what types of

17:45:53  10    routers this article is discussing?

17:46:02  11         A    Yes.  The software architecture of router

17:46:08  12    plug-ins -- I'm reading paragraph 36 -- allows code

17:46:11  13    modules called plug-ins to be dynamically added and

17:46:15  14    configured to the router.  The plug-ins are the

17:46:20  15    modules that is adding, and the code modules or

17:46:29  16    plug-ins are loaded into the kernel of a router in a

17:46:33  17    simple yet flexible fashion.

17:46:36  18         Q    Right.  My question is a little bit

17:46:38  19    different.  My question was what types of routers is

17:46:42  20    this article discussing?

17:46:43  21         A    Oh, what types of routers?  It was

17:47:24  22    discussing in general the general routers, however,

17:47:29  23    at the beginning of it it's discussing some examples

17:47:33  24    such as new functionality is being added in terms of
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17:47:38   1    IP routers, et cetera.

17:47:44   2         Q    What is your understanding of what a

17:47:47   3    general router is?

17:47:49   4         A    I think we had that discussion earlier

17:47:52   5    this morning in terms of a router which routes

17:47:56   6    communications between two networks.

17:48:13   7         Q    And in the time frame of October of 1998

17:48:27   8    did those routers -- let me ask a different

17:48:36   9    question.  The very first line of the abstract says:

17:48:40  10    "Present day routers typically employ monolithic

17:48:43  11    operating systems which are not easily upgradable

17:48:47  12    and extensible."  Do you see that?

17:48:49  13         A    Yes, I do.

17:48:50  14         Q    And present day at the time of this

17:48:52  15    article would have been around October of 1998; is

17:48:55  16    that fair?

17:48:56  17         A    Yes, it is.  Yeah.

17:49:02  18         Q    Do you have an understanding of what a

17:49:05  19    person of ordinary skill in the art at the time of

17:49:08  20    this paper would understand a present day router to

17:49:12  21    be?

17:49:14  22         A    In 1998?  Yes.  I have a pretty good

17:49:18  23    understanding of it.

17:49:19  24         Q    What is your understanding?
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17:49:21   1         A    A router would be what I described in

17:49:24   2    terms of routing -- connecting the two different

17:49:31   3    networks together and routing from one network to

17:49:34   4    another network.  Communications between two

17:49:35   5    networks.

17:49:36   6         Q    Would it include any particular hardware?

17:49:45   7         A    The specifics of the hardware depends on

17:49:49   8    the implementation, but not necessarily.

17:49:58   9         Q    Do you have an understanding what a

17:50:00  10    monolithic operating system is?

17:50:06  11         A    If you are referring to abstract, the

17:50:11  12    first line you just read, I presume you are talking

17:50:19  13    about that, and my understanding of what they mean

17:50:22  14    by there is monolithic in terms of -- there are

17:50:35  15    different ways to interpret this.  One could be in

17:50:40  16    terms of integrated operating system.  I don't know

17:50:43  17    what they exactly mean in there.  But if you want a

17:50:47  18    layman description of what they are talking about, I

17:50:49  19    can describe that.

17:51:21  20         Q    I'm sorry.  Were you done?

17:51:23  21         A    Yeah.  Monolithic, yeah.

17:51:28  22         Q    So in your review and study of this

17:51:32  23    reference, did you arrive at any interpretation of

17:51:34  24    what a monolithic operating system was?
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17:51:41   1         A    The characteristics of it from the rest of

17:51:44   2    the sentence that they are discussing in here, I

17:51:47   3    assume they meant is an operating system which is

17:51:50   4    not easily upgradeable or extensible, thereby the

17:51:57   5    name monolithic.

17:52:17   6         Q    Later on in that abstract, the last

17:52:20   7    sentence, do you have an understanding of what a

17:52:26   8    monolithic best-effort kernel is?

17:52:34   9         A    Again I'm going to rely on my

17:52:42  10    understanding of what this was saying, which is

17:52:48  11    discussing a -- and it's comparing the performance

17:52:54  12    of the new proposed router plug-in in various places

17:53:02  13    in the paper.  What he means is that it's an

17:53:17  14    operating system which is fixed and non-extensible

17:53:21  15    and not easily upgradeable.

17:53:26  16         Q    And that's referring to the kernel?

17:53:31  17         A    Referring to the kernel, yes.

17:53:36  18         Q    And how does a kernel relate to an

17:53:49  19    operating system, generally speaking?

17:54:05  20         A    Kernel in general means -- what they are

17:54:10  21    talking about here is a very generic, general

17:54:14  22    discussion of the kernel.  Whether it's, it's a

17:54:20  23    kernel of operating system or a kernel of a other

17:54:25  24    functionalities in a network system, such as other
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17:54:31   1    blocks used in there and the kernel software of that

17:54:33   2    with other blocks, so it's not going in absolute

17:54:39   3    form of saying a kernel being a specific part of a,

17:54:45   4    an operating system kernel.

17:54:57   5         Q    In the third sentence of the abstract it

17:55:00   6    says:  "We have designed and implemented a high

17:55:02   7    performance, modular, extended integrated services

17:55:06   8    router software architecture in the NetBSD operating

17:55:13   9    system kernel."  Do you see that?

17:55:14  10         A    Yes, I do.

17:55:16  11         Q    And this new architecture that's described

17:55:24  12    here, is that -- is that the extended integrated

17:55:40  13    services router, the EISR that's discussed

17:55:46  14    throughout this paper?

17:55:54  15         A    What is discussed in this paper is the --

17:56:03  16    in this paper it's discussing that based on the

17:56:06  17    Figure 1, and yes, it is, based on Figure 1.

17:56:18  18         Q    Do you have an understanding what a NetBSD

17:56:23  19    operating system is?

17:56:35  20         A    I have not encountered that before, that

17:56:42  21    specific operating system they discuss here.  But

17:56:44  22    when I read the paper, I recall seeing it in there

17:56:47  23    what it was, but I don't exactly remember now but I

17:56:51  24    see that.  I can look and find it for you.
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17:56:56   1         Q    So it refers to this NetBSD operating

17:57:00   2    system kernel?

17:57:04   3         A    Correct.

17:57:05   4         Q    And in Figure 1 there is a, on both sides

17:57:10   5    it's comparing a best-effort versus an EISR?

17:57:14   6         A    Uh-huh.

17:57:17   7         Q    And there is a, it looks like to be a user

17:57:19   8    layer and a kernel layer.  Do you see that?

17:57:23   9         A    Yes, I do.  Yes.

17:57:29  10         Q    Is the kernel part of the operating

17:57:32  11    system?

17:57:46  12         A    It's not clear here that is part of the

17:57:49  13    operating system or not.  It is a part of a -- for

17:57:56  14    this particular figure, excuse me, the kernel is

17:58:06  15    part of the, this particular router's operating

17:58:13  16    system or software, whatever the core of it is, yes.

17:58:30  17         Q    And if I could point you to page 230 of

17:58:35  18    the Router Plug-ins article, page 6 of the exhibit.

17:58:42  19    In the, I guess it's the second full paragraph that

17:58:48  20    starts "we envision."  Do you see that?

17:58:51  21         A    Yes, I do.

17:58:55  22         Q    The second sentence there says:  "First,

17:58:58  23    our architecture fits very well into the operating

17:59:01  24    system of small and mid-sized routers."  Do you see
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17:59:04   1    that?

17:59:05   2         A    Yes, I do.

17:59:05   3         Q    So is it fair to assume that this

17:59:08   4    architecture they are describing in this article is

17:59:10   5    part of the operating system?

17:59:13   6         A    Operating system of mid, small and

17:59:18   7    mid-sized routers, right.  Because in general

17:59:23   8    operating system is a very generic term that is used

17:59:27   9    for many different things.

18:00:57  10         Q    Sticking with that same paragraph, in the

18:01:00  11    time frame of 1998, the time of this paper, what

18:01:07  12    would one of ordinary skill in the art understand a

18:01:13  13    small router to be?

18:01:32  14         A    1998.  I don't know how they measure small

18:01:38  15    and large sizes of the router and what they mean in

18:01:43  16    here.  Is it based on -- it could be based on many

18:01:48  17    factors.

18:01:51  18         Q    And forgive me if I have forgotten your

18:01:55  19    resume', but would you consider yourself to have

18:01:58  20    been one of ordinary skill in the art at least as of

18:02:01  21    1998?

18:02:02  22         A    Yes.

18:02:03  23         Q    Do you have any understanding what you

18:02:05  24    would have thought a small router would have been in
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18:02:08   1    that time frame?

18:02:10   2         A    1998.  It's a relative term.  Even if you

18:02:19   3    were at that looking at it, if it was 1998 right now

18:02:23   4    sitting there, what was small and medium size at

18:02:31   5    that time is substantially different than what we

18:02:34   6    call small and medium if I was at that time.  It

18:02:37   7    depends on the size, it depends on the company,

18:02:40   8    where I was working.

18:02:43   9              If I was at Motorola looking at mobile

18:02:46  10    phone, I would have a different definition of small

18:02:49  11    and medium size routers.  If I was working on a

18:02:54  12    cable modem, I would call it differently, and if I

18:02:54  13    was working on a server, I would call it

18:02:57  14    differently.  I don't think there was a standard

18:02:59  15    that says that server has the biggest one and pagers

18:03:03  16    has the smallest one.  I mean how do you measure

18:03:06  17    them?  By what is the criteria for measurement in

18:03:11  18    there?  I would have an understanding of what it is.

18:03:16  19    But would I compare that by what?  I don't know what

18:03:19  20    that is.

18:03:21  21         Q    Would it be the size of a laptop?

18:03:48  22         A    I -- I can't speculate that when they are

18:03:51  23    talking about size, is it physical size versus

18:03:55  24    actual numbers of lines in a software or how much
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18:03:58   1    memory it takes or how big of a board it is, or how

18:04:03   2    many -- on the two different sides of the router how

18:04:11   3    many ports it has?  I can give you a general idea if

18:04:16   4    you like.

18:04:17   5         Q    That's what I'm asking, based on your

18:04:19   6    experience as a person who is of ordinary skill at

18:04:23   7    least in 1998.

18:04:30   8         A    In 1998 it depended on the implementation.

18:04:38   9    Medium -- I can give you a rough idea of small and

18:04:47  10    medium size router, I -- it again depends on

18:04:53  11    application.  Are you talking about -- can you be

18:04:55  12    more specific?  Can we focus at least on ISDN, cable

18:05:01  13    modem, network router, internet router?  Can you be

18:05:04  14    more specific?  Then I can give you better answer.

18:05:08  15         Q    What about the types of routers that are

18:05:10  16    discussed in the paper?

18:05:22  17         A    In the paper it's discussing general

18:05:26  18    network architecture and the router for -- I believe

18:05:29  19    it's discussed in the application of what it is.  I

18:06:15  20    don't think they had any specific routers they were

18:06:25  21    focusing on.  They -- it's noisy.  Let's stop for a

18:06:33  22    second.

18:06:51  23              All right.  They did not go into any

18:06:56  24    specific applications, but they have examples of the
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18:06:59   1    plug-ins and the system they implemented on page

18:07:02   2    237, Section six.  And this is where they performed

18:07:28   3    a comparison of how to implement plug-ins and the

18:07:34   4    applications of the proposed methodology they talked

18:07:40   5    about.

18:07:43   6              The important thing about this reference

18:07:45   7    is that it teaches the art and the implementation of

18:07:51   8    a router plug-in.  What was medium or small at that

18:07:58   9    time, which was implemented in here based on their

18:08:07  10    system at Carnegie Mellon, was to prove the concept

18:08:13  11    and applications and implementation of that, how it

18:08:16  12    works, compared to the monolithic routers, but the

18:08:20  13    art was taught there and that is the key teachings

18:08:32  14    of this prior art.

18:08:42  15         Q    Is it your position that a person of

18:08:44  16    ordinary skill in the art reading this article would

18:08:48  17    not be able to say what a small or mid-sized router

18:08:51  18    is without additional information?

18:08:53  19         A    No.  That's not what I said.  What I said

18:08:57  20    was that without focusing specifically and telling

18:08:59  21    me what exact application you are looking for, then

18:09:03  22    I won't be able to give you a size-wise.  If you are

18:09:06  23    talking about the Telco and the routers in the, what

18:09:11  24    AT&T uses and what is their description of medium,
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18:09:15   1    small, large, it's quite different than a router

18:09:19   2    that I have in my house, what's medium and big in my

18:09:23   3    house.  If you focus on a specific example, I'll be

18:09:27   4    happy to tell you that.  Absolute number?  It's

18:09:31   5    really all relative.

18:09:32   6         Q    I understand the relative nature of

18:09:34   7    referring to something as small or mid-size.  My

18:09:38   8    question is how one of skill in the art would

18:09:42   9    understand that sentence that says our architecture

18:09:44  10    fits very well in the operating system of small and

18:09:48  11    mid-sized router in the context of this article?

18:09:54  12         A    It's hard to speculate what they meant by

18:09:57  13    that, from what they said at the time that the paper

18:10:01  14    was written and what was their understanding of

18:10:04  15    what's a small and mid-size routers by, by the

18:10:14  16    authors, by the authors of this paper.  For me it's

18:10:28  17    hard to say.

18:10:30  18         Q    Let's read that very next sentence on page

18:10:32  19    230 where it says, "it is particularly well

18:10:35  20    suited" --

18:10:37  21         A    Sure.

18:10:37  22         Q    -- "to the implementation of modern edge

18:10:40  23    routers that are responsible for doing flow

18:10:42  24    classification, and for enforcing the configured
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18:10:45   1    profiles of differential service loads."

18:10:51   2              Do you have an understanding of what a

18:10:54   3    modern edge router is as used in this reference?

18:11:02   4         A    I don't know if they are specifically

18:11:03   5    discussing -- I don't think they are talking about

18:11:06   6    specifically modern edge router as specifically for

18:11:17   7    any specific edge application, if that's what they

18:11:21   8    mean.

18:11:21   9         Q    My question is a little different.  My

18:11:22  10    question was whether you understand what a modern

18:11:25  11    edge router is?

18:11:26  12         A    In general they are talking about at the

18:11:28  13    time of 1998, it was what's a modern router that was

18:11:33  14    at the time being used.

18:11:35  15         Q    Okay.

18:11:39  16         A    What is important here is, again I want to

18:11:42  17    emphasize, the fact that it's the concept that is

18:11:45  18    introduced which shows a dynamic, distributed -- a

18:11:53  19    dynamic nature of these plug-ins that is introduced

18:11:59  20    to replace what they call a monolithic, not easily

18:12:06  21    upgradeable router.  That concept which is the core

18:12:17  22    concept of what they are trying to discuss and what

18:12:21  23    it is teaching, what it could be implemented at that

18:12:25  24    time is quite different than from application to
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18:12:30   1    application.

18:12:31   2         Q    Object again as non-responsive.  My

18:12:34   3    question is what an edge router is.  I'm not talking

18:12:38   4    about what's important about the article.  A very

18:12:41   5    specific question of what an edge router is.  Do you

18:12:43   6    not know what an edge router is in the context of

18:12:47   7    this article?

18:12:57   8         A    It's not clear to me reading that sentence

18:13:00   9    what they mean by a modern edge router.  If they are

18:13:04  10    talking about edge protocol, if they are talking

18:13:05  11    about edge router being a specific product that was

18:13:09  12    then available, edge is also a wireless protocol.  I

18:13:18  13    don't know what they mean, if that's the one they

18:13:20  14    mean, but nowhere in the paper they talk about that

18:13:24  15    in terms of edge being the wireless protocol.

18:13:29  16         Q    Again, would one of skill in the art

18:13:31  17    understand what an edge router is during the 1998

18:13:35  18    time frame?

18:13:36  19              MR. MUKERJI:  Objection to form.

18:13:37  20         A    I have already answered your question.

18:13:40  21    Looking at that, I don't know what they mean by

18:13:42  22    modern edge router.

18:13:43  23         Q    I understand you don't.  My question is

18:13:45  24    would one of ordinary skill in the art at the time
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18:13:48   1    of 1998 understand what an edge router is?

18:13:53   2         A    They -- there is no description of what

18:13:56   3    the sentence modern edge router, what those three

18:14:00   4    words mean.

18:14:01   5         Q    Okay.  Do you have a sense of -- let me

18:14:13   6    start over.

18:14:16   7              Do you have a sense of what size router

18:14:19   8    would be required to perform flow classification and

18:14:25   9    enforcing configured profiles of differential

18:14:30  10    service flows?

18:14:32  11         A    Today?

18:14:33  12         Q    In 1998 at the time of this article.

18:14:49  13         A    We are -- I understand what it would take

18:14:54  14    to implement a various forms of router that they,

18:15:00  15    different profiles, different services flows.  The

18:15:06  16    issue is that the application to application of this

18:15:09  17    could substantially be different.

18:15:11  18              As I brought up the example to you of the

18:15:14  19    modern router at the time in 1998, this was a time

18:15:20  20    that ISDN was being replaced by cable modem, and

18:15:44  21    wireless data was entering in 2G wireless protocols,

18:16:00  22    optical routers had, were available, but mostly in

18:16:08  23    the Telcos, large servers were quite different than

18:16:15  24    the servers these days.  As I said, if you tell me
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18:16:19   1    specific application, I'll be happy to tell you what

18:16:24   2    an approximate size or software or whatever for that

18:16:28   3    could be.

18:17:26   4         Q    Router Plug-ins doesn't discuss or

18:17:30   5    implement Java technology does it?

18:17:36   6         A    It does not discuss Java technology, but

18:17:46   7    the overall implementation of how the plug-ins are

18:17:51   8    used can be implemented in different softwares.

18:18:11   9         Q    In the operating systems; correct?

18:18:14  10         A    Router operating systems.  I want to be

18:18:19  11    specific, router operating systems.

18:18:23  12         Q    Sure.

18:18:23  13         A    Yeah.  Thank you.

18:18:56  14              MR. HAIGHT:  I have no more questions at

18:18:58  15    this time.

18:19:02  16              THE WITNESS:  Thank you, counsel.

18:19:03  17              MR. MUKERJI:  I have no questions at this

18:19:04  18    time.  This concludes the deposition.

18:19:08  19              THE WITNESS:  Thank you, counsel.

          20              VIDEOGRAPHER:  This concludes the video

          21    deposition of Sayfe Kiaei, Ph.D., consisting of

          22    seven DVD disks.  The time is 6:18:33 p.m.  We are

          23    now off the record.

          24               (Whereupon, at 6:18 p.m., the
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           4         I, ROBERT M. JAKUPCIAK, an RPR and Notary

           5    Public within and for the District of Columbia, do

           6    hereby certify:

           7         That prior to being examined, the witness named

           8    in the foregoing deposition was duly sworn to

           9    testify the truth, the whole truth, and nothing but

          10    the truth;

          11         That said deposition was taken down by me in

          12    shorthand at the time and place therein named and

          13    thereafter reduced by me to typewritten form and

          14    that the same is a true, correct, and complete

          15    transcript of said proceedings.

          16         Before completion of the deposition, review of

          17    the transcript [ ] was [ ] was not requested.  If

          18    requested, any changes made by the deponent (and
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·1· · · · · · · · · ·P R O C E E D I N G S


·2· ·Whereupon,


·3· · · · · · ·VIDEOGRAPHER:· Here begins video disk


·4· ·number one in the video deposition of Sayfe Kiaei,


·5· ·Ph.D., in the matter of Samsung Electronics Company,


·6· ·LTD and Samsung Electronics America, Inc., and Apple


·7· ·Inc. versus IXI IP, LLC, in the United States Patent


·8· ·and Trademark Office, Before the Patent Trial and


·9· ·Appeal Board, for Case Number IPR2015-01443.


10· · · · · · ·Today is Tuesday, March 15, 2016.· The


11· ·time on the video monitor is 9:13:09 a.m.· We are


12· ·now on the record.· My name is Dave Cooper.· I'm the


13· ·certified legal video specialist with DTI Court


14· ·Reporting Services, 21 Church Street, Suite 150,


15· ·Rockville, Maryland, 20850.


16· · · · · · ·This video deposition is taking place at


17· ·Fish & Richardson, P.C. in the Dupont Conference


18· ·Room, located at 1425 K Street, Northwest,


19· ·Washington, D.C., 20005.· Would counsel and all


20· ·present please introduce themselves and who they


21· ·represent.


22· · · · · · ·MR. MUKERJI:· Good morning.· Indranil


23· ·Mukerji, Kevin Greene and Won Yoon, of Fish &


24· ·Richardson, representing Samsung, Apple and the
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·1· ·witness here today.


·2· · · · · · ·MR. HAIGHT:· George Haight, of Pepper


·3· ·Hamilton, on behalf of IXI IP.· With me from Pepper


·4· ·Hamilton is Griffin Mesmer, and from IXI, Steve


·5· ·Pedersen.


·6· · · · · · ·VIDEOGRAPHER:· The court reporter, Robert


·7· ·Jakupciak, of DTI Court Reporting Services, will now


·8· ·swear in the witness.


·9· ·Whereupon,


10· · · · · · · · · · SAYFE KIAEI, PH.D,


11· ·called as a witness, and having been first duly


12· ·sworn, was examined and testified as follows:


13· · · · EXAMINATION BY COUNSEL FOR THE PATENT OWNER


14· ·BY MR. HAIGHT:


15· · · · Q· · Good morning, Dr. Kiaei.


16· · · · A· · Good morning, counsel.


17· · · · Q· · My name is George Haight.· I'm here on


18· ·behalf of IXI.· Today I'll be taking your


19· ·deposition.· Have you had your deposition taken


20· ·before?


21· · · · A· · Yes, I have, counsel.


22· · · · Q· · How many times?


23· · · · A· · I have done it three times before.


24· · · · Q· · And when was the last time you were
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·1· ·deposed?


·2· · · · A· · It was roughly five, six months ago, the


·3· ·summer, last summer.


·4· · · · Q· · So I'm sure you are familiar with the


·5· ·proceedings, but I would like to go over just a few


·6· ·ground rules as to how today and the next few days


·7· ·will go.· Is that okay?


·8· · · · A· · Yes, please.· Thank you.


·9· · · · Q· · So today I'll be asking you questions.  I


10· ·will try my best to make sure those answers are


11· ·clear.· If you don't understand any part of my


12· ·question, please ask and I will try to rephrase or


13· ·explain.· If you do provide an answer, I will assume


14· ·that you understood the question.· Is that fair?


15· · · · A· · Thank you.· Yes, it is.


16· · · · Q· · From time to time your counsel may object.


17· ·Unless he specifically asks you not to answer, you


18· ·should answer the question.


19· · · · · · ·We -- today's purpose is not to have a


20· ·marathon, so if at any time you need to take a break


21· ·or need to use the rest room, please let me know.


22· ·All I will ask is that if there is a question


23· ·pending, that you answer the question before we


24· ·break.· Is that fair?
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·1· · · · A· · Yes, it is.· Thank you.


·2· · · · Q· · Is there any reason you cannot give


·3· ·truthful and honest testimony here today?


·4· · · · A· · No, there is not, counsel.


·5· · · · Q· · Thank you.· You mentioned that you were


·6· ·deposed five or six months ago; is that correct?


·7· · · · A· · Yes.· I don't remember the exact date, but


·8· ·it was a few months ago here in D.C.


·9· · · · Q· · Can you briefly describe the nature of


10· ·that deposition?


11· · · · A· · In general, the nature of that deposition


12· ·was an IPR proceeding.


13· · · · Q· · Yes.· And is it fair to say you were the


14· ·expert witness in that proceeding?


15· · · · A· · Yes, counsel, I was.


16· · · · Q· · And can you briefly describe the subject


17· ·matter of that IPR, or the patents related to that


18· ·IPR?


19· · · · · · ·MR. MUKERJI:· Dr. Kiaei, you can answer


20· ·this question.· I'll just caution you I don't know


21· ·what those depositions were or what you said.· Just


22· ·respect any confidentiality obligations.


23· · · · · · ·THE WITNESS:· Thank you.


24· · · · · · ·MR. MUKERJI:· If you hit a point where you
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·1· ·feel like you are getting into something


·2· ·confidential, let us know and we can talk.


·3· · · · A· · Thank you.· The general subject was on


·4· ·wireless communications.


·5· · · · Q· · Prior to that deposition when was the last


·6· ·time you were deposed?


·7· · · · A· · It was roughly six months before that I


·8· ·believe.· I want to say it was around the beginning


·9· ·of 2015.


10· · · · Q· · Was that for another IPR matter?


11· · · · A· · No, that was not.· That was for a -- I


12· ·don't know what the exact legal terminology was.· It


13· ·was an arbitration case for IP discussions,


14· ·licensing discussions.


15· · · · Q· · And was your role in that arbitration as


16· ·an expert witness?


17· · · · A· · Yes.· I was a technical expert.


18· · · · Q· · That technology related to wireless


19· ·communications?


20· · · · A· · Yes, it was wireless communications as


21· ·well, yes.


22· · · · Q· · I want to talk a little bit about your


23· ·preparation for this deposition today.· I don't want


24· ·to get into the specifics of conversations you had
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·1· ·with your counsel.· Obviously, that is privileged.


·2· ·But there are a few questions I want to ask just


·3· ·about how you went about preparing for this


·4· ·deposition.


·5· · · · · · ·Did you meet with counsel in preparation


·6· ·for today's deposition?


·7· · · · A· · For today's deposition?


·8· · · · Q· · Yes.


·9· · · · A· · Yes.· I did meet with counsel for


10· ·preparing for today's deposition.


11· · · · Q· · When did that meeting occur?


12· · · · A· · I have been meeting them for the past two,


13· ·three days.


14· · · · Q· · How long would you say that -- well, let


15· ·me ask a different question.· Who was present at


16· ·those meetings, if you can recall?


17· · · · A· · Primarily the counsels by Fish &


18· ·Richardson who are present here.


19· · · · Q· · And over those two or three days how much


20· ·time would you say you spent in meetings preparing


21· ·for this deposition?


22· · · · · · ·MR. MUKERJI:· So, can I just -- for


23· ·clarification sake, since you have four depositions,


24· ·you keep asking about this deposition.· The prep
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·1· ·time I will just tell you was for prepping for all


·2· ·the depositions.


·3· · · · · · ·MR. HAIGHT:· Sure.


·4· · · · · · ·MR. MUKERJI:· Just to clarify the


·5· ·question.· So you can answer about this deposition


·6· ·or you can answer in total, but just make it clear


·7· ·what your answer is.


·8· · · · · · ·THE WITNESS:· I appreciate it.· Thank you.


·9· ·I would say the last few days rather than just the


10· ·two or three days.· For the last few days, boy, I


11· ·would say not only just for this deposition, but for


12· ·all the four depositions that I have.· What do you


13· ·want?· Hours?


14· ·BY MR. HAIGHT:


15· · · · Q· · If you can.


16· · · · A· · I can say roughly working hours, the last


17· ·three, four days it's been four and eight, six to


18· ·eight hours roughly for the last few days.


19· · · · Q· · And specifically relating to this


20· ·deposition, the deposition related to IPR2015-01443,


21· ·did you review any documents during your


22· ·preparations?


23· · · · A· · Yes, I did review documents in preparation


24· ·for --
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·1· · · · Q· · Do you recall -- sorry.· I didn't mean to


·2· ·interrupt.


·3· · · · A· · Absolutely.· No problem.


·4· · · · Q· · Do you recall what those documents were?


·5· · · · · · ·MR. MUKERJI:· Yes or no question.


·6· · · · A· · Do I recall what those documents were?


·7· ·Yes, I do.· Roughly, yes, I do.· Yes.


·8· · · · Q· · What were those documents?


·9· · · · · · ·MR. MUKERJI:· So I'm going to jump in


10· ·there.· I think you are starting to get close to


11· ·work product now.· You can put documents in front of


12· ·him and certainly ask him if he has reviewed this


13· ·recently and he will answer that.· But sort of


14· ·asking him to describe the sum total of documents


15· ·that were used in his privileged preparations I


16· ·think is getting a bit close.· I'm going to instruct


17· ·him not to answer.


18· · · · · · ·MR. HAIGHT:· Let's mark this as -- I


19· ·think, counsel, because we have four different


20· ·proceedings over the next couple days, what I would


21· ·like to do with the exhibits is I'm going to mark


22· ·them with the first four letters -- I guess the last


23· ·four letters of the IPR, so the first exhibit will


24· ·be 1443-1.
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·1· · · · · · · (1443 Exhibit Number 1


·2· · · · · · · was marked for identification.)


·3· · · · · · ·MR. MUKERJI:· Yes.· I understand.· Thank


·4· ·you.· Counsel, we may be missing some pages of the


·5· ·exhibit.· I have got the cover and certificate of


·6· ·service.· Maybe it's just a photocopying error.


·7· · · · · · ·MR. HAIGHT:· Yep.· Here.· You can have


·8· ·that.· I apologize.


·9· ·BY MR. HAIGHT:


10· · · · Q· · Dr. Kiaei, can you just confirm that --


11· ·no.· You have a bad one, too.


12· · · · · · ·MR. MUKERJI:· I will give the witness the


13· ·good one, and if you don't mind, I'll just look over


14· ·his shoulder.


15· · · · · · ·MR. HAIGHT:· That's fine.


16· · · · · · ·THE WITNESS:· Do you want me to put the


17· ·Exhibit Number on this one?


18· · · · · · ·MR. HAIGHT:· Yes.· If you wouldn't mind.


19· · · · · · ·MR. MUKERJI:· Let the record reflect that


20· ·Dr. Kiaei is removing the exhibit sticker from an


21· ·incorrectly photocopied exhibit and putting it on


22· ·the correct one.


23· · · · · · ·THE WITNESS:· That doesn't have a second


24· ·page.
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·1· · · · · · ·MR. HAIGHT:· That's fine.


·2· ·BY MR. HAIGHT:


·3· · · · Q· · Just to confirm, there is text on the


·4· ·second page of that?


·5· · · · A· · Yes, there is.· There is text on the


·6· ·second page.


·7· · · · Q· · Do you recognize what's been marked as


·8· ·Exhibit 1443-1?


·9· · · · A· · I don't recall it.


10· · · · Q· · Okay.· For the record, that is the Notice


11· ·of Deposition for Case Number IPR2015-1443.· I'll


12· ·just ask, doctor, is it your understanding that you


13· ·are here today specifically to discuss the subject


14· ·matter of IPR2015-1443?


15· · · · A· · Yes.· I am here to discuss the deposition


16· ·on that particular subject matter you just


17· ·mentioned.


18· · · · Q· · Thank you.· You can set that aside.


19· · · · A· · Thank you.


20· · · · · · ·MR. HAIGHT:· I'm going to hand you what we


21· ·will mark as Exhibit 1443-2.


22· · · · · · · (1443 Exhibit Number 2


23· · · · · · · was marked for identification.)


24· · · · · · ·THE WITNESS:· Thank you.
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·1· ·BY MR. HAIGHT:


·2· · · · Q· · Feel free to look through the entire


·3· ·exhibit, but I will ask you if you recognize that


·4· ·document when you've had a chance to review it?


·5· · · · A· · Yes, I do recognize this document.


·6· · · · Q· · What is Exhibit 1443-2?


·7· · · · A· · It is a copy of my vitae, resume'.


·8· · · · Q· · And this resume' was submitted with your


·9· ·declaration in this IPR; is that correct?


10· · · · A· · Yes, it was.


11· · · · Q· · As far as you are aware, is this CV or


12· ·resume' still up-to-date?


13· · · · A· · It is not up-to-date.· It is at least I


14· ·would say almost a year old.· There has been a


15· ·number of changes, additions to that.· But as of the


16· ·date I sent to them it was up-to-date.


17· · · · Q· · And sitting here today, do you know what


18· ·specifically you would update on this resume'?


19· · · · A· · I will try.· I will do my best.· My


20· ·positions have not changed at the university, with


21· ·the exception that I am currently in the process of


22· ·being promoted to the Vice President of Research,


23· ·Associate Vice President for Research in the


24· ·university.· The list of expert witness cases is
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·1· ·maybe complete.· It may have been missing a couple


·2· ·of them.· The one case I mentioned I had the


·3· ·deposition last summer is not here.· And also -- no.


·4· ·That's the one that's not here.


·5· · · · · · ·Consultancies is accurate to the best of


·6· ·my knowledge.· Awards have not changed.


·7· ·Professional recognitions are the same.· IEEE


·8· ·editorials, there has been some additions to that,


·9· ·as well as invited talks.


10· · · · · · ·My patents should be accurate.· There may


11· ·have been a -- I noticed last night, I was doing


12· ·something else and I noticed that one of my GPS


13· ·patents is not here.· So I have a patent on GPS


14· ·which I don't see it here.


15· · · · · · ·Standards contributions are correct.


16· ·Except I see an error right now in item number 3 of


17· ·my standards contributions.· It should be Universal


18· ·ADSL Working Group instead of ADAL.· I'm glad we are


19· ·doing this.· I'm finding typos in my resume'.


20· · · · · · ·My journal publications may not be


21· ·accurate.· I may have had additional ones in there.


22· ·And to be frank with you, I don't remember either --


23· ·I go and look at the IEEE database to see --


24· · · · Q· · That's fine.· I don't mean to interrupt.
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·1· ·I'm not trying to test your memory.· I'm trying to


·2· ·get a sense of whether this is --


·3· · · · A· · Sure.


·4· · · · Q· · Going back, you said you are about to


·5· ·receive a promotion to Assistant VP of Research; is


·6· ·that correct?


·7· · · · A· · Associate Vice President.


·8· · · · Q· · Associate Vice President?


·9· · · · A· · Right.


10· · · · Q· · When will that promotion take effect?


11· · · · A· · Sometime in the next month or two if


12· ·everything is agreed upon.


13· · · · Q· · Will you continue to be professor and


14· ·director of the NSF Wireless Research Center upon


15· ·your promotion, or will your responsibilities change


16· ·in that regard?


17· · · · A· · That's some of the things we are


18· ·discussing.· I will still be a professor.· Whether I


19· ·will continue as a director of the center or not


20· ·depends on how much commitment I have in the


21· ·Associate Vice President.· It's hard to say.· I will


22· ·have some role in there.· I'm not sure how I'm going


23· ·to handle that now.· That's one of the things I'm


24· ·discussing.
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·1· · · · Q· · Sure.· If you could just briefly describe


·2· ·your responsibilities as Director of the NSF


·3· ·Wireless Communications Center?


·4· · · · A· · I am a -- number one, I'm a researcher in


·5· ·that center, so I have a number of research projects


·6· ·that I manage and work with my students that we


·7· ·present and get funding from the center.


·8· · · · · · ·As a director of the center, I'm


·9· ·responsible for interacting with industry,


10· ·developing projects with industry, and as well as


11· ·working with the National Science Foundations on


12· ·developing research projects and overall managing of


13· ·the center.· I do have a number of staff that help


14· ·with the details.· My focus is primarily on the


15· ·research, academic side, and overall direction and


16· ·strategy for the center.


17· · · · Q· · And in addition to that, you are a


18· ·professor.· What -- are there other roles and


19· ·responsibilities as a professor besides teaching


20· ·classes that you have currently?


21· · · · A· · Yes.· Teaching classes is almost like an


22· ·extra curriculum activity for us, which is meaning


23· ·that a majority of our time goes into research,


24· ·advising the students, writing research proposals,
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·1· ·other responsibilities as such.


·2· · · · Q· · Are you teaching any classes this


·3· ·semester?


·4· · · · A· · Yes, I am.


·5· · · · Q· · Which class or what classes are you


·6· ·teaching?


·7· · · · A· · I teach one class this semester, which is


·8· ·a senior/graduate level class on analog circuits.


·9· · · · Q· · And to the extent that you know, what


10· ·roles and responsibilities will you have as


11· ·Associate Vice President of Research?


12· · · · A· · That is not exactly clear, but primarily


13· ·overall leading the research effort in my area in


14· ·the university working with faculty and other


15· ·researchers in my own research focus areas.


16· · · · Q· · What are your primary research focus


17· ·areas?


18· · · · A· · Communications systems, networking


19· ·systems, and related areas to those, including both


20· ·the networking as well as the software and hardware


21· ·aspects of the communication systems.· Also, I have


22· ·recently been working on energy systems and looking


23· ·at energy issues and related areas, research in the


24· ·area.
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·1· · · · Q· · In the section of your CV that's titled


·2· ·Consultant, I believe that's on page 4?


·3· · · · A· · Yes, I'm there.


·4· · · · Q· · You have five different I guess


·5· ·engagements.· Were any of those consultancies


·6· ·litigation-related?


·7· · · · A· · None of them were litigation-related.


·8· ·These were all technical consultancies.


·9· · · · · · ·MR. HAIGHT:· Would you mark that Exhibit


10· ·1443-3?


11· · · · · · · (1443 Exhibit Number 3


12· · · · · · · was marked for identification.)


13· · · · · · ·THE WITNESS:· Thank you.


14· ·BY MR. HAIGHT:


15· · · · Q· · Do you recognize what's been handed to you


16· ·as Exhibit 1443-3?


17· · · · A· · Yes, I do, counsel.· This is my


18· ·declaration on the '532 patent that we are


19· ·discussing today.


20· · · · Q· · Just we are clear on the technology --


21· ·terminology, sorry, when you say the '532 patent,


22· ·are you referring to U.S. Patent Number 7,295,532?


23· · · · A· · Yes, I am, counsel.


24· · · · Q· · And throughout the day if we refer to that
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·1· ·as the '532 patent, you'll understand what we are


·2· ·talking about?


·3· · · · A· · Yes, counsel.


·4· · · · Q· · Thank you.


·5· · · · A· · Thank you.


·6· · · · Q· · Sitting here today, are you aware of any


·7· ·mistakes or errors in this declaration?


·8· · · · A· · To the best of my knowledge, no.


·9· · · · Q· · And if I could have you flip to the last


10· ·page, I believe that's page 36 of Exhibit 1443-3?


11· · · · A· · Yes, counsel.


12· · · · Q· · Is that your signature about halfway down


13· ·the page on the right?


14· · · · A· · Yes, it is, counsel.


15· · · · Q· · If you could turn to I believe it's the


16· ·top of page 2 of your declaration, paragraph five


17· ·that continues over from page one to two.· The last


18· ·sentence of paragraph five says:· "My research is


19· ·funded by various industry, federal agencies,


20· ·including NSF, DARPA, ONR, DOE, et cetera, with an


21· ·average research funding of 1 million per year."· Do


22· ·you see that?


23· · · · A· · Yes, I do, counsel.


24· · · · Q· · Do you have a sense of how much of that
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·1· ·average 1 million per year comes from the various


·2· ·industries that you mentioned?


·3· · · · A· · I can't recall at this point.· And if it


·4· ·is coming from industry, it is coming through the


·5· ·center, not directly as a one-to-one project with


·6· ·industry.· It's coming to the NSF Center Connection


·7· ·One, and in there it's not a one-to-one specific


·8· ·research project that we do work on.· There is some


·9· ·differentiations in there.


10· · · · Q· · I think you mentioned the NSF Center


11· ·Connection One?


12· · · · A· · Yes, I did.


13· · · · Q· · What is that?


14· · · · A· · It is the center which I am the director


15· ·of.· It's the SNF industry university cooperative


16· ·research center.


17· · · · Q· · That's what Connection One --


18· · · · A· · Connection One is the name of it.· Right.


19· · · · Q· · Thank you.


20· · · · A· · Sure.


21· · · · Q· · To your knowledge, has any of your


22· ·research that's been funded through the NSF Center


23· ·Connection come from Apple?


24· · · · A· · No.
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·1· · · · Q· · Has any come from Samsung?


·2· · · · A· · Not for my project.· Samsung had a project


·3· ·with another faculty.


·4· · · · Q· · But you were not involved in that?


·5· · · · A· · I was not involved in that.


·6· · · · Q· · What about Blackberry, same question?


·7· · · · A· · No.· No Blackberry.


·8· · · · Q· · Would you say the majority of the funding


·9· ·that comes in to the NSF comes from industry or


10· ·comes from the federal agencies?


11· · · · A· · For the Connection One Center?


12· · · · Q· · Yes.


13· · · · A· · Connection One Center funding is by


14· ·membership, meaning that industry pays an annual fee


15· ·and becomes a member of the center, and as a result


16· ·of that, is able to work with various faculty and


17· ·students in the center.· It's not a -- that's what I


18· ·said.· It's not a direct one-to-one project.· It's


19· ·not a statement of the work, do this job for me.


20· ·They are joining a federation I should say or a


21· ·center.· They cannot have exclusive one-to-one


22· ·project with X and Y.


23· · · · Q· · Do you have any research engagements


24· ·outside of that center that would correspond to a
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·1· ·one-to-one in your role as a professor?


·2· · · · A· · Yes.· This year -- with industry you mean?


·3· · · · Q· · Yes.


·4· · · · A· · With industry this year, no.· I don't


·5· ·recall at least to the best of my knowledge.· There


·6· ·may have been some remnants from the past still


·7· ·going on, but at this point, no, nothing this year.


·8· · · · Q· · In the past three years have you had any


·9· ·research outside of the center funded by Apple,


10· ·Samsung or Blackberry?


11· · · · A· · I personally have not had any research


12· ·funded by Apple or Samsung or Blackberry directly


13· ·with me.


14· · · · Q· · In the last three years or ever?


15· · · · A· · If I'm not mistaken, ever.· I don't


16· ·remember -- Apple I know for sure never ever.


17· ·Blackberry I know for sure ever.· And Samsung joined


18· ·the center, was working with another faculty.· That


19· ·also terminated I believe two or three years ago,


20· ·their membership in the center.


21· · · · Q· · The membership ended two or three years


22· ·ago?


23· · · · A· · Yes, they did.


24· · · · Q· · How many members does the center currently
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·1· ·have?


·2· · · · A· · Currently I don't know.· I can say --


·3· ·because it changes based on when their contract


·4· ·ends.· On average I would say anywhere from, it


·5· ·ranges from eight to ten to 15.


·6· · · · Q· · Are either Apple or Blackberry currently


·7· ·members?


·8· · · · A· · They are not.


·9· · · · Q· · Have they ever been?


10· · · · A· · They have never been a member.· To the


11· ·best of my knowledge they have never been a member.


12· · · · · · ·I need to clarify one thing here.· That's


13· ·why I said to the best of my knowledge, is because


14· ·the center is not just one university.· We have, we


15· ·had four other universities.· But overall I don't


16· ·remember the other universities have any of the


17· ·Samsung, Apple or Blackberry in their membership


18· ·either.· I know Samsung was a member two, three


19· ·years ago with another faculty.


20· · · · Q· · You mentioned four other universities.


21· ·What were those four?


22· · · · A· · A couple of them completed their funding


23· ·in the center.· The center at its maturity had


24· ·Arizona State University, University of Arizona at
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·1· ·Tuscan, Ohio State University, Rensselaer


·2· ·Polytechnic Institute or RPI, and University of


·3· ·Hawaii.· That was for our summer meetings.


·4· · · · Q· · I can imagine.


·5· · · · A· · They have a very strong communications


·6· ·system.


·7· · · · Q· · Looking at paragraph six of your


·8· ·declaration, you mentioned you designed a baseband


·9· ·communication system for Motorola called Talkabout


10· ·Radio; is that correct?


11· · · · A· · Yes, I did.


12· · · · Q· · Would you briefly describe what Talkabout


13· ·Radio is?


14· · · · A· · The Talkabout Radio of Motorola is a


15· ·sports radio, a short wave -- it's sports radios


16· ·that, two-way radios that you see also being sold in


17· ·the country.· It's a two-way radio mostly used for


18· ·sports and talking one-to-one like a walkie-talkie


19· ·type of a radio system.


20· · · · Q· · And are those radio frequency or RF based?


21· · · · A· · Yes.· They are RF based radio frequencies,


22· ·yes, I believe.


23· · · · Q· · You also mentioned that you have been a


24· ·consultant on various projects with Intel; is that
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·1· ·correct?


·2· · · · A· · Yes.· I was.


·3· · · · Q· · When were -- when was that?


·4· · · · A· · It was in early 2000 time period, around


·5· ·2000 -- I don't remember the exact date, 2002 or


·6· ·three.· It may have been around that time frame.


·7· ·Maybe one year ahead of or before.· Approximately


·8· ·when I joined Arizona State I engaged with them.


·9· · · · Q· · And your engagements with Texas


10· ·Instruments and Sony Wireless and Tektronics, were


11· ·those roughly the same time period or did those


12· ·span --


13· · · · A· · Different time periods.· They span from


14· ·1987 to 2004, five.


15· · · · Q· · Moving down to paragraph 13 of your


16· ·declaration, which is on page 3 and into page 4, you


17· ·see a list of documents that you reviewed in


18· ·preparation for your declaration?


19· · · · A· · Yes.· These are the documents that I


20· ·reviewed, including the claims of the patent, in


21· ·view of the specification and the file history.


22· · · · Q· · Do you recall reviewing any other


23· ·documents that are not listed here in, as you were


24· ·preparing your declaration?


Page 29
·1· · · · A· · I may have been looking at some references


·2· ·to familiarize myself with some of the terminology.


·3· · · · Q· · What types of references would those be?


·4· · · · A· · I don't remember exactly.· It could have


·5· ·been IEEE papers and so forth or books, some of my


·6· ·textbooks in my office refreshed my memory.


·7· · · · Q· · And are you aware that there is also a


·8· ·currently pending litigation in U.S. District Court


·9· ·related to this patent, the '532?


10· · · · · · ·MR. MUKERJI:· Yes or no question.


11· · · · A· · Yes.


12· · · · Q· · Did you review or look at any documents


13· ·from that litigation in preparation of your


14· ·declaration?


15· · · · A· · No.


16· · · · Q· · Is there any specific reason -- you


17· ·mentioned you may have consulted some other IEEE


18· ·papers or other references to familiarize yourself


19· ·with the terminology.· Is there any particular


20· ·reason you would not have listed them in your


21· ·declaration here?


22· · · · A· · No.


23· · · · Q· · Is it fair to say that because they are


24· ·not listed here, you didn't rely on those
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·1· ·references?


·2· · · · A· · Yes.· On this declaration I only relied on


·3· ·these references, but my knowledge in the field, my


·4· ·expertise and if I have to brush up on some areas, I


·5· ·looked at them.· But everything I have here in my


·6· ·declaration is based on these references.


·7· · · · Q· · In paragraph 15 you talk about the level


·8· ·of ordinary skill in the art.· Do you see that?


·9· · · · A· · Yes.· I see paragraph 15.


10· · · · Q· · And you said that a person of ordinary


11· ·skill at the time of the critical date would have


12· ·had a master's of science in an academic area


13· ·emphasizing electrical engineering, computer


14· ·engineering or computer science or a similar


15· ·technical master's degree or higher degree with


16· ·concentration in communication and networking


17· ·systems, or alternatively, a bachelor degree or


18· ·higher degree in an academic area emphasizing


19· ·electrical engineering, computer engineering or


20· ·computer science and having two or more years of


21· ·experience in communication and networking systems.


22· ·Did I read that correctly?


23· · · · A· · Yes, you did.· That is correct.· Thank


24· ·you.
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·1· · · · Q· · Was that a definition that you arrived at


·2· ·on your own?


·3· · · · A· · It was my recommendation based on my


·4· ·knowledge.· It may have been edited a little bit


·5· ·jointly, but overall yes, it is my recommendation on


·6· ·what a person of ordinary skill in the art as of the


·7· ·critical date would be.


·8· · · · Q· · When you say edited jointly, to whom are


·9· ·you referring to?


10· · · · A· · When I wrote the document, my declaration,


11· ·the first draft, there was discussions with my


12· ·counsel and throughout that process.· But the


13· ·overall definition and the requirements of a person


14· ·of ordinary skill in the art as of the critical


15· ·date, I agree with that, what's in here.


16· · · · · · ·MR. HAIGHT:· Can we mark that as 1443-4?


17· · · · · · · (1443 Exhibit Number 4


18· · · · · · · was marked for identification.)


19· ·BY MR. HAIGHT:


20· · · · Q· · Dr. Kiaei, you have been handed what's


21· ·been marked as Exhibit 1443-4.· Feel free to review


22· ·that exhibit in its entirety, but I will ask you


23· ·when you are ready if you recognize that document?


24· · · · A· · Yes, I do recognize that document.
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·1· · · · Q· · What is Exhibit 1443-4?


·2· · · · A· · It is U.S. Patent 7,295,532.


·3· · · · Q· · And it's your understanding this is,


·4· ·certain claims of this patent are the ones being


·5· ·challenged in this IPR proceeding?


·6· · · · A· · That is my understanding.


·7· · · · Q· · When was the last time you reviewed the


·8· ·'532 patent?


·9· · · · A· · I looked at the '532 patent the last few


10· ·days.


11· · · · Q· · And when was the last time you reviewed


12· ·your declaration?


13· · · · A· · Yesterday and this morning I briefly


14· ·skimmed through it.


15· · · · Q· · In your declaration you stated that you


16· ·considered how to interpret the term, quote,


17· ·"software component ... loaded ... from one or more


18· ·devices connected to said one or more cellular


19· ·networks."· Paragraph 24 for your reference.· Do you


20· ·recall that?


21· · · · A· · Yes.· It is the first two lines on


22· ·paragraph 24.


23· · · · Q· · And you state from your review you believe


24· ·that term should be interpreted as encompassing
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·1· ·software components that are loaded from one or more


·2· ·devices that are either directly or indirectly


·3· ·coupled to one or more cellular networks; is that


·4· ·correct?


·5· · · · · · ·MR. MUKERJI:· There is a phrase in the


·6· ·middle of that, counsel, which I'm sure you


·7· ·accidentally left out.· It says, "under the broadest


·8· ·reasonable interpretation," for the clarity of the


·9· ·record.· I'm sorry.· Your answer is.


10· · · · A· · Thank you, counsel.· What I have written


11· ·there in paragraph 24 is from my review I believe


12· ·the term should be interpreted under the broadest


13· ·reasonable interpretation standard as encompassing


14· ·software component that are loaded from one or more


15· ·devices that are either directly or indirectly


16· ·coupled to the one or more cellular networks, yes.


17· · · · Q· · Did you arrive at that interpretation on


18· ·your own?


19· · · · A· · This is my declaration, yes.· In view of


20· ·the prior art, in view of my understanding as a


21· ·skilled and expert witness in this field.


22· · · · Q· · Did you draft paragraph 24 in your


23· ·original drafting of your declaration?


24· · · · · · ·MR. MUKERJI:· Counsel, we are getting into
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·1· ·drafts in an expert declaration, which I think are,


·2· ·you know, probably outside the scope.


·3· · · · · · ·MR. HAIGHT:· I'll ask a different


·4· ·question.


·5· · · · · · ·MR. MUKERJI:· And these things that I say


·6· ·throughout the day, I expect these to be bilateral.


·7· ·So when we depose your expert, we will abide by the


·8· ·same guidelines.


·9· · · · · · ·MR. HAIGHT:· I understand.


10· ·BY MR. HAIGHT:


11· · · · Q· · So my question was, maybe more directly,


12· ·is that broadest reasonable interpretation of


13· ·encompassing software components that are loaded


14· ·from one or more devices that are either directly or


15· ·indirectly coupled to one or more cellular networks,


16· ·did you come up with that interpretation on your


17· ·own?


18· · · · A· · As I said already, it is based on my


19· ·knowledge of understanding the wireless field and


20· ·cellular field and also the prior art that I have


21· ·mentioned.· Yes, it is my statement in there, which


22· ·is my interpretation of my statement, yes.


23· · · · Q· · Your statement on the last line of that


24· ·paragraph that such an interpretation is also not
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·1· ·inconsistent with an understanding of a POSITA --


·2· ·I'm sorry.· Let me start again.


·3· · · · · · ·"Such an interpretation is also not


·4· ·inconsistent with an understanding a POSITA would


·5· ·ascribe to the term."· Do you see that?


·6· · · · A· · Yes, I see that.· Yes.


·7· · · · Q· · Is there another interpretation that a


·8· ·person of ordinary skill would ascribe to that term?


·9· · · · · · ·MR. MUKERJI:· Objection to form.


10· · · · A· · I can't speculate what a POSITA may


11· ·interpret.· It's a hypothetical question.


12· · · · Q· · I understand.· I'm just trying to


13· ·understand the scope of what it means to be not


14· ·inconsistent with that understanding.· Would they


15· ·understand it to mean encompassing software


16· ·components that are loaded from one or more devices


17· ·that are either directly or indirectly coupled to


18· ·one or more cellular networks?· Or would they


19· ·understand it to be something consistent with that?


20· · · · A· · I think you are referring to the sentence


21· ·above that, which is, "accordingly, in my opinion,


22· ·this term should be construed under the broadest


23· ·reasonable interpretation standard as encompassing


24· ·software components that are loaded from one or more
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·1· ·devices that are either directly or indirectly


·2· ·coupled to said one or more cellular network."


·3· · · · · · ·So what I was saying in there was that


·4· ·this interpretation is also not consistent with an


·5· ·understanding of a POSITA would ascribe to this term


·6· ·above.


·7· · · · · · ·MR. MUKERJI:· Did you say not consistent


·8· ·or not inconsistent?


·9· · · · · · ·THE WITNESS:· Also not inconsistent.


10· ·Sorry if I misinterpret.· It should be is also not


11· ·inconsistent with an understanding a POSITA would


12· ·ascribe to the term.


13· ·BY MR. HAIGHT:


14· · · · Q· · And based on your declaration, is it fair


15· ·to say that you didn't think there were any other


16· ·terms in the challenged claims of the '532 that


17· ·needed interpretation?


18· · · · A· · Can you repeat the question, please?


19· · · · Q· · Sure.· Is it fair to say that you didn't


20· ·think there were any other terms in the challenged


21· ·claims of the '532 patent that needed


22· ·interpretation?


23· · · · A· · To the best of my knowledge, these are the


24· ·ones that I interpreted.· There may be others, but I
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·1· ·did not discuss them and went through them or at


·2· ·least at this point what I have here, these are the


·3· ·terms that I am discussing which relates to, to the


·4· ·paragraph on what I mentioned before.· If there are


·5· ·others, I didn't consider them at this point.· That


·6· ·doesn't say that there is or isn't others.


·7· · · · Q· · Is there anything in the term "software


·8· ·component loaded from the one or more devices


·9· ·connected to said one or more cellular networks"


10· ·that in your opinion is ambiguous or unclear?


11· · · · · · ·MR. MUKERJI:· Objection to form.


12· · · · A· · My interpretation of them is based on the


13· ·discussions -- first in paragraph 24 I discuss that


14· ·I believe the term should be interpreted under the


15· ·broadest reasonable interpretation standard as


16· ·encompassing software components that are loaded


17· ·from one or more devices that are either directly or


18· ·indirectly coupled to one or more cellular networks.


19· ·So on the broadest reasonable interpretation is what


20· ·I have stated in my analysis in my declaration.


21· · · · · · ·Are there other potential broader


22· ·interpretation of that?· That's a hypothetical


23· ·question.· What I have here is what I have -- all I


24· ·have interpreted reasonably in my understanding.
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·1· · · · Q· · So if I understand it, that's what you are


·2· ·saying the broadest reasonable interpretation is in


·3· ·your opinion.· My question is a little bit more


·4· ·nuanced, and that's why aren't the words in the


·5· ·claim sufficient enough to understand that term?


·6· · · · · · ·MR. MUKERJI:· Object to form.


·7· · · · A· · I describe this later on as well in the


·8· ·same paragraph, 24, which is line one, two, three,


·9· ·four, on line seven, that the '532 patent has no


10· ·disclosure of loading software component directly


11· ·from a device on a cellular network.· Instead, the


12· ·only description of loading software component in


13· ·the '532 patent is with reference to loading network


14· ·service plug-ins from a manager server 102 on the IP


15· ·back-end network.


16· · · · · · ·And in particular, the '532 patent states


17· ·that the manager server 102 is coupled to a carrier


18· ·backbone 104 which is depicted in Figure 1 as a


19· ·wired network.· The next line after that I discuss


20· ·that the carrier backbone 104 is then coupled to a


21· ·wide area network 104 that included a cellular


22· ·network.· Which leads me to conclude the conclusion


23· ·I have after that, that the only disclosure in the


24· ·'532 patent regarding downloading software component
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·1· ·from a device to a cellular network is with


·2· ·reference to downloading plug-ins from the manager


·3· ·server 102 which is indirectly coupled via carrier


·4· ·backbone 104 to a cellular network.


·5· · · · Q· · And is it your opinion that the claims of


·6· ·the patent are limited only to the specific


·7· ·embodiments described in the specification?


·8· · · · · · ·MR. MUKERJI:· Object to form.


·9· · · · A· · Sorry.· Can you repeat that?· The last


10· ·part you went quick.· I couldn't follow it.


11· · · · Q· · Is it your opinion that the claims of the


12· ·patent are limited only to the specific embodiments


13· ·described in the specification?


14· · · · · · ·MR. MUKERJI:· Same objection.


15· · · · A· · What I have done is I'm not an attorney


16· ·first of all.· I'm a technical expert here.· So I'm


17· ·looking at the understanding of the patent and the


18· ·claims of the patent in view of the body of the


19· ·patent, and looking at what I read in the patent


20· ·claim, and also how in the body of the patent it


21· ·described the software component loaded from one or


22· ·more devices connected to said one or more cellular


23· ·network.· I, based on those things, I have come up


24· ·with an interpretation that I have outlined in
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·1· ·paragraph 24, that I have stated in paragraph 24.


·2· · · · · · ·I'm not an attorney.· I didn't do a total


·3· ·claim analysis and so on.


·4· · · · Q· · What do you mean when you say you didn't


·5· ·do a total claim analysis and so on?


·6· · · · A· · I meant total.· Sorry.· What I mean here


·7· ·is I looked at the -- I read the patent and the body


·8· ·of the patent and understood what the patent is


·9· ·saying, as well as looking at the claims, and based


10· ·on those, concluded my analysis of the patent which


11· ·is declared in this declaration, and the sentence I


12· ·just mentioned is my understanding of how that


13· ·sentence means which we just discussed at the


14· ·beginning of line 24.


15· · · · · · ·I was not -- that's it.· That's what I


16· ·mean.


17· · · · Q· · If I could direct your attention to column


18· ·five of the '532 patent, and starting at line about


19· ·62 where it says, "in an embodiment of present


20· ·invention."· Do you see that?


21· · · · A· · Yes.


22· · · · Q· · Could you read that first sentence for the


23· ·record?


24· · · · A· · Sure.· "In an embodiment of the present
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·1· ·invention, WAN 105, carrier backbone 104, and


·2· ·manager server 102 is, singly or in combination, a


·3· ·telecommunication network that is managed and


·4· ·monitored by operator 115.· In an embodiment of the


·5· ·present invention, IP packets," do you want me to


·6· ·continue on?


·7· · · · Q· · No, no.· That's good.


·8· · · · A· · Stop there.


·9· · · · Q· · So it says singly or in combination;


10· ·correct?


11· · · · A· · Yes, it does, yes.


12· · · · Q· · Does that change in any way your


13· ·interpretation of that term we've been discussing?


14· · · · A· · I don't believe so, no.


15· · · · · · ·MR. HAIGHT:· We've been going for a little


16· ·over an hour.· Let's take a break.


17· · · · · · ·THE WITNESS:· That would be great.· Thank


18· ·you.


19· · · · · · ·VIDEOGRAPHER:· This concludes disk number


20· ·one of the video deposition of Sayfe Kiaei, Ph.D.


21· ·The time is 10:20:08 a.m.· We are now off the


22· ·record.


23· · · · · · · · (Recessed at 10:20 a.m.)


24· · · · · · · ·(Reconvened at 10:34 a.m.)
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·1· · · · · · ·VIDEOGRAPHER:· This begins disk number two


·2· ·of the video deposition of Sayfe Kiaei, Ph.D.· The


·3· ·time is 10:34:34 a.m.· We are now on the record.


·4· ·BY MR. HAIGHT:


·5· · · · Q· · Welcome back, doctor.


·6· · · · A· · Thank you, counsel.


·7· · · · Q· · During the break did you happen to discuss


·8· ·any of the substance of your testimony with counsel?


·9· · · · A· · No, I did not.


10· · · · Q· · Revisiting the claim construction issue


11· ·that we were talking about before the break, you


12· ·only provided one or explained only one construction


13· ·in your declaration; is that correct?


14· · · · A· · I'm not sure you are talking about the --


15· ·sorry.· Let me -- you are talking about the


16· ·paragraph 24 where I discussed used in claim one


17· ·under the broadest reasonable interpretation;


18· ·correct?


19· · · · Q· · Yes.


20· · · · A· · That is the -- yeah, I believe in my


21· ·declaration this is the only place where I


22· ·specifically discuss how I interpreted that


23· ·terminology there.


24· · · · Q· · And backing up one paragraph to paragraph
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·1· ·23, you state that, "I have been informed that it


·2· ·would be useful to provide some guidance in this


·3· ·proceeding with respect to the terms below."· Do you


·4· ·see that?


·5· · · · A· · Yes.


·6· · · · Q· · Who informed you of that?


·7· · · · A· · The counsel I'm working with.


·8· · · · Q· · Was the term you identified in paragraph


·9· ·24, was that specifically identified by counsel as a


10· ·term that would be useful to provide some guidance


11· ·for?


12· · · · A· · The exact sentence, no, it was not.· It


13· ·was my interpretation and they provided some


14· ·guidance with respect to the term below.


15· · · · Q· · I'm sorry?· You said it was your


16· ·interpretation and they provided some guidance.


17· ·What do you mean by that?


18· · · · A· · When I was writing the report, I had a


19· ·first draft and there were some edits as we went


20· ·back and forth doing the process of finalizing my


21· ·report.· So I don't recall the details of it.· It


22· ·was at least nine months ago.· It was around May


23· ·time frame.· This was not the only patent also I was


24· ·working on.· So I don't remember all the exact
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·1· ·details, but I can say that in general the statement


·2· ·I have here has been, are my statements but there


·3· ·have been some edits.· In there -- I'm not an


·4· ·attorney, so there may have been some technical


·5· ·attorney language issues in general with all the


·6· ·statements, but not -- the declaration is my


·7· ·declaration.


·8· · · · Q· · And based on your declaration, there were


·9· ·no other terms in the claims of the '532 that you


10· ·thought would be useful to provide some guidance on;


11· ·is that correct?


12· · · · A· · I'm sorry.· That's a very broad statement


13· ·you are making.· If you could focus on more


14· ·specifics, that would be helpful.· For this


15· ·particular statement I have stated statement number


16· ·24, under the broadest reasonable interpretation.


17· ·Other claims are different discussions.


18· · · · Q· · But you didn't discuss them in your


19· ·declaration?· That's the only --


20· · · · A· · Yeah.· I did not discuss them in my


21· ·declaration.· There may have been discussions -- I


22· ·have not discussed them in my declaration.· I don't


23· ·recall it.


24· · · · Q· · And is it your opinion that a person of
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·1· ·ordinary skill in the art would understand the


·2· ·claims of the '532 -- strike that.· Let me start


·3· ·again.


·4· · · · · · ·Is it your opinion that a person of


·5· ·ordinary skill in the art would understand the


·6· ·challenged claims of the '532 patent without further


·7· ·explanation?


·8· · · · A· · It is my understanding that a person of


·9· ·skilled in the ordinary art by reading the body of


10· ·the patent and in view of the body of the patent and


11· ·what the body of the patent says and also looking at


12· ·the claims, they should be able to understand


13· ·details of the patent and what it's describing.


14· · · · Q· · And when you say understand the details of


15· ·the patent and what it's describing, are you also


16· ·referring to the claims?


17· · · · A· · Yes.· Understanding the claims in view of


18· ·the body of the patent is, is --


19· · · · Q· · So the -- excluding the term that you


20· ·provided some guidance on in paragraph 24, a person


21· ·of ordinary skill in the art would understand what


22· ·those claims mean without further interpretation


23· ·based on the specification?


24· · · · A· · It's a hypothetical question.· It depends
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·1· ·on what the claim, how the claims are written, what


·2· ·the claims say, the language in there and so on.· If


·3· ·you want a general answer, I can give you a general


·4· ·answer for a hypothetical question.


·5· · · · Q· · Okay.· But you didn't think it was


·6· ·necessary to explain any other terms of the


·7· ·challenged claims of the '532 patent in your


·8· ·declaration; correct?


·9· · · · A· · In my declaration I did not explain any


10· ·further interpretation of the other claims.


11· · · · Q· · And is that because those terms are easily


12· ·understood by one of skill in the art?


13· · · · · · ·MR. MUKERJI:· Objection to form.


14· · · · A· · Again as I said, it's a hypothetical


15· ·question.· Depending on the claim language and the


16· ·body of the claim and how they are written, I can


17· ·give you a general answer.· In general, again if you


18· ·want a general answer, I'll be happy to give you a


19· ·general answer.


20· · · · Q· · I'm asking about -- I'm sorry.


21· · · · A· · If you would like to talk about a specific


22· ·claim --


23· · · · Q· · I'm just referring to the section in your


24· ·declaration where you discuss terminology.· And as I
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·1· ·read your declaration, you've only offered one


·2· ·interpretation of one phrase in all of the


·3· ·challenged claims of the '532 patent; is that


·4· ·correct?


·5· · · · A· · Yes.


·6· · · · Q· · So is it fair to say that you understood


·7· ·those claims without prior explanation?


·8· · · · · · ·MR. MUKERJI:· Objection to form.


·9· · · · A· · I understood the claims after I read the


10· ·body of the patent and understood what the body of


11· ·the patent was trying to say, and based on those I


12· ·understood that.


13· · · · Q· · And you also agree that a person of


14· ·ordinary skill in the art would come to that same


15· ·conclusion reading the claims and specifications?


16· · · · · · ·MR. MUKERJI:· Objection to form and also


17· ·outside the scope.· You can answer.


18· · · · A· · Thank you.· Again I'm going to give you a


19· ·general answer, but in my declaration also on the


20· ·same paragraph 24, at the end of it I discuss that


21· ·such an interpretation is also not consistent with


22· ·an understanding a POSITA would ascribe to the term.


23· ·So in general for specific to this claim language


24· ·24, I explain that and my explanation is also in
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·1· ·terms of what the POSITA would understand is at the


·2· ·end of it.· Other ones I don't have it in my


·3· ·declaration.· I don't want to speculate.· There may


·4· ·or may not be.· If there is any specific ones, we


·5· ·can discuss.


·6· · · · Q· · In your analysis did you think it was


·7· ·important to consider how a person of ordinary skill


·8· ·in the art would interpret the language of the


·9· ·challenged claims?


10· · · · A· · In general, yes, when I'm doing my


11· ·analysis, I'm an expert, technical expert in this


12· ·field.· And I also described in paragraph 15 what a


13· ·person of ordinary skill in the art as a critical


14· ·date background should have to understand these


15· ·things, and the various educational background or


16· ·industry background to be able to understand these


17· ·things.


18· · · · · · ·So when I was reviewing this, I was


19· ·reviewing this as an expert in the field, but also


20· ·my interpretation of what I have come up with in


21· ·paragraph 24, as I specifically said, is also not


22· ·inconsistent with an understanding a POSITA would


23· ·ascribe to this term.· So I -- yes, I do.


24· · · · Q· · So in your consideration of how a person
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·1· ·of ordinary skill in the art would interpret the


·2· ·language of those challenged claims, if there were


·3· ·something ambiguous in that claim language, would


·4· ·you have included it in your declaration?


·5· · · · A· · In that, for that specific claim one?


·6· · · · Q· · For any of the challenged claims in the


·7· ·'532 patent.


·8· · · · A· · In view of a POSITA?


·9· · · · Q· · Yes.


10· · · · A· · If it was any of the challenged claims and


11· ·I believed that the terminology -- it's a


12· ·hypothetical question.· I can't -- I mean if you


13· ·have a specific claim, I can go and look at it.· You


14· ·know, this patent had -- how many claims does it


15· ·have?· It's more than 31, right?· 31 claims?


16· · · · · · ·Anyhow, this patent had all these claims


17· ·in here and I was dealing also with four other


18· ·declaration.· I did my best at the time I was


19· ·writing the report, I did my best of understanding


20· ·these and stating how a POSITA would interpret that.


21· ·Hypothetically is it possible that there is a claim


22· ·language in there which I did not -- I can't say


23· ·right now if there is a claim, a specific claim.  I


24· ·can look at it and give you my opinion whether a
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·1· ·POSITA would understand that or not.


·2· · · · Q· · Did you review all of the challenged


·3· ·claims in your analysis of the '532 patent?


·4· · · · A· · Yes, I did.


·5· · · · Q· · And again the only term of all of those


·6· ·challenged claims that you discussed in your


·7· ·declaration is that phrase from claim one; is that


·8· ·correct?


·9· · · · A· · The only one of the claims that I have


10· ·stated in my statement which I discuss it in terms


11· ·of broadest reasonable interpretation is specified


12· ·in paragraph 24, yes.


13· · · · Q· · So if you could turn to Figure 1 of the


14· ·'532 patent that's Exhibit 1443-4?· What is Figure 1


15· ·of the '532 patent depicting?


16· · · · A· · Figure 1 is a high level abstract over


17· ·figure that shows an architecture of a system 100,


18· ·which consists of a wide band area network, with


19· ·cellular carrier backbone Internet servers, manager


20· ·servers and communications on the left side.· On the


21· ·right side local area network and the terminals


22· ·within the short range radio signals, and a device


23· ·106 which is coupled to a LAN as well as to a


24· ·wireless area network to the left.
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·1· · · · Q· · And when you demarcate things from left


·2· ·versus right, where is the breaking point that you


·3· ·are referring to there in Figure 1?


·4· · · · A· · It is vague, but somewhere in the device


·5· ·106 where the device 106 is acting as a gateway


·6· ·between the wireless area network on the left and


·7· ·the local area network on the right.· Again this is


·8· ·an abstract high level description of the system,


·9· ·very abstract and very high level that I would show


10· ·in my junior level classes of the overall system


11· ·architecture of what a wireless network connected to


12· ·a local area network and so on would look like.


13· · · · Q· · And would you agree that the systems, the


14· ·challenged claims in the '532 are represented by the


15· ·diagram in Figure 1?


16· · · · · · ·MR. MUKERJI:· Objection to form.


17· · · · A· · I did not look at every claim and see if


18· ·that those claims are described in every one of them


19· ·described in Figure 1 or not.· Again as I said, it's


20· ·an abstract high level description of it.· What's


21· ·inside the server 101, how is it interfacing with


22· ·the Internet or the descriptions of the claims have


23· ·a one to one how they are shown in the Figure 1 and


24· ·so on, I did not do that.
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·1· · · · Q· · And I think you said that the dividing


·2· ·line between the left side and the right side of


·3· ·this figure is somewhere in device 106?


·4· · · · A· · I did not say it is within the device 106,


·5· ·but the device 106, if you look at my paragraph 19


·6· ·of my declaration, device 106 is coupled to a LAN by


·7· ·short range wireless signals -- by wireless


·8· ·connection 110 and is also coupled to the WAN 105 by


·9· ·cellular connection 111.· Exactly where we draw the


10· ·dividing line in there, the main thing is that the


11· ·device is coupled to both LAN and to wireless area


12· ·network on the right.


13· · · · · · ·Again this is an abstract configuration


14· ·which only shows a picture of a cell phone without


15· ·any description, block level diagrams internally,


16· ·what are the various hardware, software components,


17· ·how they are managed, how they interface with the


18· ·two network on the short range wireless network and


19· ·the wireless wide band area network on the left and


20· ·right and so on, those details are not depicted in


21· ·that diagram in Figure 1.


22· · · · · · ·It's a very abstract high level


23· ·description of it.· This would be like a first slide


24· ·I would show in my junior classes, here is a
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·1· ·wireless system, undergraduate junior level class in


·2· ·communications.


·3· · · · Q· · And at least from the high level


·4· ·abstraction reflected in Figure 1, the devices that


·5· ·you had identified that are on the right side of the


·6· ·figure, those being the terminals 107 --


·7· · · · A· · Uh-huh.


·8· · · · Q· · -- those all would seemly communicate to


·9· ·the wide area network through that cell phone, or


10· ·I'm sorry, through that device 106; is that correct?


11· · · · A· · The device 106 is a gateway which is in


12· ·general, yes, it is coupled to both the LAN and the


13· ·wide area network, and if you look at the fourth


14· ·line in my paragraph 19 again, it describes some of


15· ·the routing of the packets where device 106 has


16· ·software for routing packets between the LAN 116 and


17· ·the WAN 105.· For example, the device 106 has


18· ·installed a microrouter 404 with the software to


19· ·route communications between local devices 107 and


20· ·the LAN, on the LAN 116 and the wide band area


21· ·network 105.· So in general, yes, your answer is.


22· · · · Q· · And in the context of the '532 patent,


23· ·those terminals on the local area network, the LAN


24· ·116, those aren't able to connect to the wide area
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·1· ·network independent of that device 106; is that


·2· ·correct?


·3· · · · A· · In the configuration that is shown in


·4· ·Figure 1, those are coupled and connected to the


·5· ·wide area network via the gateway 106, device 106.


·6· · · · Q· · Does the specification of the '532 patent


·7· ·describe or detail any scenario in which the


·8· ·terminals 107 could communicate with the wide area


·9· ·network without using the device 106?· Let me reask


10· ·that.


11· · · · · · ·MR. MUKERJI:· I apologize.


12· ·BY MR. HAIGHT:


13· · · · Q· · Does the specification of the '532 patent


14· ·describe or detail any scenario in which the


15· ·terminals 107 communicate with the wide area network


16· ·105 without the use of device 106?


17· · · · A· · Does the patent describe any of those, any


18· ·other configuration that would -- I don't believe it


19· ·does, with the different -- it has a variety of


20· ·different scenarios for what the device 106 could


21· ·be, which is a gateway, but I don't believe that it


22· ·has any description of if the local area network on


23· ·the right 110 -- sorry -- local area, yes, short


24· ·range radio signal without a gateway of some sort,
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·1· ·in all the different descriptions it has, in an


·2· ·abstract level again, would be able to communicate


·3· ·with a cellular network on the left.


·4· · · · Q· · I want to dig in a little bit on the


·5· ·cellular network on the left.· Would it be fair to


·6· ·say that -- well, let me ask this.· What is your


·7· ·understanding of what WAN or wide area network 105


·8· ·is in Figure 1?


·9· · · · A· · In Figure 1, again in an abstract high


10· ·level description they have, it consists of all the


11· ·elements that they have shown, which is the cellular


12· ·signal, Internet, backbone, manager server, the


13· ·communication operator, server 101 and so on.· It's


14· ·a compilation of all of those together, which they


15· ·call the wide area network.


16· · · · Q· · And as one of ordinary skill in the art,


17· ·could you briefly describe what a wide area network


18· ·means?


19· · · · A· · A description of that is -- it really


20· ·depends on the implementation, on the frequencies it


21· ·is, on what the distance could be, what the


22· ·geographical location is and so forth.· It could


23· ·change by signal strengths of the, whether it's a


24· ·wire line signal or wireless signal and so forth
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·1· ·what it is.


·2· · · · · · ·That's actually one of the ambiguities of


·3· ·the, of this patent as well.· But in general


·4· ·wireless area network is a, is a wide area network


·5· ·which is, has -- there is no clear definition of it


·6· ·in the patent and here as well is that it's a wide


·7· ·area network which is connecting these different


·8· ·components, and it depends on the signal and depends


·9· ·on the signal power strength and what are the


10· ·different components it's connecting.


11· · · · Q· · I want to go back to something.· You said


12· ·that's one of the ambiguities of this patent.· What


13· ·were you referring to?


14· · · · A· · Oh, I was referring -- I apologize.  I


15· ·misspoke there.· I was referring to the Figure 1


16· ·which is a very abstract high level description of


17· ·the system.


18· · · · Q· · Let me ask you this way.· How would one of


19· ·ordinary skill in the art distinguish a wide area


20· ·network from a local area network?


21· · · · · · ·MR. MUKERJI:· Objection to form.


22· · · · A· · There is really no clear definition of


23· ·wide area network in the -- what I have described in


24· ·my declaration is on paragraph 19 again, that the
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·1· ·device is coupled to a LAN by a short range radio,


·2· ·short range wireless connection and it's coupled to


·3· ·a WAN with a cellular connection 111.


·4· · · · · · ·So from that perspective, we are looking


·5· ·at the LAN by short range wireless connection 110,


·6· ·which is connecting the terminals 107 together, and


·7· ·in the patent, by the way, it describes other


·8· ·configuration of that local area network.· An


·9· ·example of this would be a Bluetooth type of


10· ·configuration.


11· · · · · · ·And on the left side is coupled to a wide


12· ·band area network, which is through that system on


13· ·the wireless area network is connected by cellular


14· ·connection to the device 116.· So one of the


15· ·elements to the device -- sorry, 106.· So one of the


16· ·elements of the WAN is the cellular network and


17· ·other configurations and other equipments and


18· ·architectures that they have in there.


19· · · · Q· · So the cellular network would be an


20· ·example of a wide area network; is that correct?


21· · · · A· · That's not what I said.· It is an element


22· ·of the wide area network, it could be an element of


23· ·the wide area network.· It's not a one-to-one


24· ·connection.· The wide area network will have many,
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·1· ·many elements in there which could be a, the server,


·2· ·the Internet, the communication operator, manager


·3· ·server, a private IP network, a number of other


·4· ·things which connects it together.· So a cellular


·5· ·connection or a cellular network is part of the


·6· ·elements of that.


·7· · · · · · ·Now, is there a possibility that the


·8· ·cellular network could not be part of it?· That's


·9· ·speculation, high level.· I'm not going to speculate


10· ·on that if there are other systems.


11· · · · Q· · So would you consider the AT&T wireless


12· ·cellular network to be on the same wide area network


13· ·as say a Verizon cellular network?


14· · · · · · ·MR. MUKERJI:· Objection to form and


15· ·outside the scope.


16· · · · A· · Personally I'm not aware of the details of


17· ·the AT&T or Verizon network or what's inside of it.


18· ·They provide cellular connection to the customers,


19· ·but I haven't looked at all the details of how their


20· ·configuration is.· So I'm not going to speculate on


21· ·that.· I was not asked to look at the architecture


22· ·of AT&T or Verizon, neither do I have that


23· ·confidential information on how they do that.


24· · · · Q· · What is your understanding of what the
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·1· ·carrier backbone 104 as depicted in Figure 1 of the


·2· ·'532 patent is?


·3· · · · A· · My understanding is on page 8 of my


·4· ·declaration.· Paragraph 24, line 3 from the bottom,


·5· ·which is actually -- sorry.· Let's go back up to


·6· ·line five from the bottom.· In particular, the '532


·7· ·patent states that manager server 102 is coupled to


·8· ·a carrier backbone 104 which is connected to Figure


·9· ·1 as wired network.· And the next line is carrier


10· ·backbone 104 is then coupled to a WAN, wide area


11· ·network that includes a cellular network.


12· · · · · · ·So as I mentioned in here, it's a backbone


13· ·which connects a, as shown in Figure 1, connecting a


14· ·manager server to the wide area network and to the


15· ·cellular network.


16· · · · Q· · Does it also connect the cellular network


17· ·to the Internet 103?


18· · · · A· · Elements of wide area network includes the


19· ·Internet 103 as well.


20· · · · Q· · That wasn't my question.· My question was


21· ·whether the carrier backbone as depicted in Figure 1


22· ·connects to Internet 103?


23· · · · A· · It shows a dotted line in there.· How that


24· ·connection is made and how it does that, it doesn't
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·1· ·show the details of it.· The dotted line is, there


·2· ·is no clear description of how the connection there


·3· ·is made.


·4· · · · Q· · Would one of ordinary skill in the art


·5· ·understand how a carrier backbone connects to the


·6· ·Internet?


·7· · · · · · ·MR. MUKERJI:· Objection to form.· Outside


·8· ·the scope.


·9· · · · A· · I did not go into details of how one


10· ·skilled in the art would understand the carrier


11· ·backbone and its connection to Internet 103 and so


12· ·forth.


13· · · · Q· · So sitting here today, you don't know how


14· ·that carrier backbone 104 connects to the Internet


15· ·103 in the context of the '532 patent?


16· · · · · · ·MR. MUKERJI:· Objection to form.


17· · · · A· · That's not what I said.· Your last


18· ·question was would a person of skill in the art know


19· ·the details of this.· And my answer was I did not


20· ·analyze what a person skilled in the art would know


21· ·the details of the connection of carrier backbone to


22· ·the Internet.· If you like a general answer, I can


23· ·give you a general answer.· But the specifics of how


24· ·it's done, it depends on the configurations and so
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·1· ·forth.


·2· · · · Q· · Is it your opinion that you wouldn't need


·3· ·to know how a carrier backbone works in order to


·4· ·understand the claims of the '532 patent?


·5· · · · A· · No.· That's not what I said.· What I said


·6· ·was that the details of the connection on 104 to the


·7· ·Internet and so forth depends on the configuration


·8· ·and depends on how it's done and what the


·9· ·architecture is.· It depends on many aspects.· It


10· ·depends on where the manager server is, the band


11· ·width of the manager server, the hardware involved


12· ·in there, the software, how it -- many, many factors


13· ·in there.· It's not a -- that's not what I said.


14· · · · Q· · Just to clarify, I'm not disputing what


15· ·you said before.· I'm just trying to clarify my


16· ·question.· So I'm not --


17· · · · A· · Sure.· I appreciate it.


18· · · · Q· · Based on the diagram of Figure 1 and the


19· ·description in the '532 patent, would you agree that


20· ·the device 106 connects to the carrier backbone


21· ·through the cellular network and that carrier


22· ·backbone is connected to the Internet?


23· · · · A· · I think I already mentioned the statement


24· ·in paragraph 19, which is device 106 is coupled to a
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·1· ·LAN by short range wireless connection 110 and is


·2· ·coupled to wide area network by cellular connection


·3· ·111, and what is depicted in Figure 1 includes, the


·4· ·wide area network includes the Internet, manager


·5· ·server, server 101, et cetera.· And when I was


·6· ·discussing the terminology as well on -- on


·7· ·paragraph 24, I specifically also said that, in line


·8· ·3, that from my view I believe the term should be


·9· ·interpreted under the broadest reasonable


10· ·interpretation standard as encompassing software


11· ·components that are loaded from one or more devices


12· ·that are either directly or indirectly coupled to


13· ·one or more cellular network, which means that the


14· ·device 106 is directly or indirectly coupled to one


15· ·or more cellular networks through this


16· ·configuration.


17· · · · Q· · Okay.· And according to the diagram of


18· ·Figure 1 and the specification of the '532 patent,


19· ·would you agree the only way for the device 106 to


20· ·communicate with any of the identified items on the


21· ·wide area network is through the carrier backbone


22· ·104?


23· · · · · · ·MR. MUKERJI:· Object to form and outside


24· ·the scope.
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·1· · · · A· · It really depends on the architecture of


·2· ·the system.· Those elements are needed in the


·3· ·system.· The configuration of how the connection


·4· ·could be could be different from a system to a


·5· ·system in a wide area network.· So whether the


·6· ·connection is made through that or not, first of


·7· ·all, in Figure 1 it's showing all of the connections


·8· ·as dotted line, and there is no clear depiction of


·9· ·what's going on in there.· And also it's a very


10· ·abstract terminology in the figure which shows


11· ·overall high level of what's going on here.· There


12· ·are many other configurations that this could be


13· ·done, how the device 106 could connect to the


14· ·various elements in here.


15· · · · Q· · Okay.· Figure 1 shows device 106


16· ·connecting via cellular signals 111 to the carrier


17· ·backbone 104.· Do you agree?


18· · · · A· · With the dotted line it connects that


19· ·going to this, I presume that's a base station


20· ·figure, the one with the circles on top and antenna.


21· ·To that is connecting, and what's in between that


22· ·and how it's connecting directly or indirectly to


23· ·the backbone is showing a figure, showing the lines


24· ·between them.· Yeah, I agree it shows the lines
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·1· ·between them.


·2· · · · Q· · And you mentioned a base station.· Is a


·3· ·base station a part of a cellular network?


·4· · · · A· · It doesn't say any details of it, how what


·5· ·it is in here.· Not necessarily.· I don't -- it


·6· ·shows a -- all I said in here was that it shows an


·7· ·antenna with a, I presume those are electromagnetic


·8· ·waves going around in the circles.· It's showing


·9· ·some form of a, an antenna with the radio signals


10· ·going in there.· Whether it's a part of a cellular


11· ·system or not, it doesn't say that.· I can't


12· ·speculate on that.


13· · · · Q· · Okay.· If you could look at paragraph 20


14· ·of your declaration?· And actually we will go to the


15· ·second line on page 7.· It starts in turn, comma.


16· ·Do you see that?


17· · · · A· · Uh-huh.


18· · · · Q· · Could you read that sentence for the


19· ·record?


20· · · · A· · Sure.· It says that:· "In turn, the


21· ·carrier backbone 104 is coupled to a WAN that


22· ·includes a cellular network accessible by device 106


23· ·via cellular signal 111."


24· · · · Q· · So based on that statement, do you agree
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·1· ·that the device 106 is connected to the carrier


·2· ·backbone via cellular signals 111?


·3· · · · A· · My statement is correct, yes, in terms of


·4· ·how in Figure 1 it is depicted.· But I also have a


·5· ·statements before that say that what's shown in


·6· ·Figure 1 is not -- one has to look at this


·7· ·connection as direct or indirect connections.· There


·8· ·is some connection between the device 106 and


·9· ·carrier backbone 104 as I described in my statement


10· ·line 22.


11· · · · Q· · Okay.


12· · · · A· · What I'm describing here is, this is a


13· ·very abstract high level description of it.


14· · · · Q· · I understand that.· Now let's talk about


15· ·the specification of the '532 patent.· Is there


16· ·anywhere in the specification that describes any


17· ·other connection between device 106 and the carrier


18· ·backbone that is not through a cellular network or


19· ·through cellular signals?


20· · · · A· · I'll have to look at the patent if you


21· ·don't mind for a few minutes.


22· · · · Q· · Sure.


23· · · · A· · And see if -- so your question again was,


24· ·can you repeat it again, if you don't mind?
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·1· · · · Q· · Is there anywhere in the specification of


·2· ·the '532 patent that describes any other connection


·3· ·between the device 106 and the carrier backbone 104


·4· ·that is not through a cellular network?


·5· · · · A· · Okay.· So if you don't mind, let's look at


·6· ·the patent, column 5, line 52.· And I'm going to


·7· ·read that as well as a few lines from column six if


·8· ·you don't mind to clarify your question here.


·9· · · · · · ·"In an embodiment of the present


10· ·invention, WAN 105 is coupled to device 106.· In an


11· ·embodiment of the present invention, WAN 105


12· ·includes a cellular network transmitting and


13· ·receiving cellular signals.· In an embodiment of the


14· ·present invention, cellular signals are transmitted


15· ·using a protocol" -- we don't need to go through


16· ·those anymore.


17· · · · · · ·Then looking at column 6, if you look at


18· ·line 11, it describes that -- sorry.· Let's go to


19· ·line 16.· I apologize.· Line 16, column 6, it says


20· ·that device 106 is a cellular handset.· In an


21· ·alternative embodiment of the present invention,


22· ·device 106 -- I apologize.· Yes.· In an alternative


23· ·embodiment of the present invention, device 106 is a


24· ·cellular enabled PDA, wireless modem or wireless
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·1· ·laptop computer.· And it describes the question you


·2· ·had in the next paragraph, 20, line 20; in an


·3· ·embodiment of the present invention, WAN 106 is


·4· ·coupled to a wireless carrier network or carrier


·5· ·backbone 104.· So it describes the WAN is coupled to


·6· ·a carrier internal network or a carrier backbone.


·7· · · · · · ·In an embodiment of the present invention,


·8· ·manager server 102 is coupled to a backbone.· In an


·9· ·alternative embodiment of the present invention,


10· ·carrier backbone 104 is coupled to an Internet 103,


11· ·which is above it on the left, and then it goes into


12· ·other things that the connections are, how the


13· ·server 101 is connected to this, is coupled to the


14· ·Internet 103.


15· · · · · · ·So if your question is it doesn't


16· ·specifically say how the gateway device 106 is


17· ·directly coupled to the carrier backbone or not,


18· ·what it's describing here is WAN 106, 105 is coupled


19· ·to wireless carrier internal network or a carrier


20· ·backbone.· It's talking about WAN.


21· · · · · · ·And on the previous paragraph that I


22· ·talked about in column 5, line 52, it says that WAN


23· ·is coupled to device 106.· In an embodiment of the


24· ·present invention, WAN includes a cellular network,
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·1· ·so saying it includes a cellular network, in column


·2· ·6 it discusses the details of WAN and so forth.· So


·3· ·I'm not sure where you are referring that they're


·4· ·discussing the question you asked.


·5· · · · Q· · Does the '532 patent describe any way in


·6· ·which device 106 connects to the Internet without


·7· ·going through the cellular network?


·8· · · · A· · Again back to my statement, device 106 in


·9· ·paragraph 19 is coupled to a WAN by a cellular


10· ·connection 111.· And what it's saying is that it is


11· ·within the WAN that is connected to a cellular


12· ·connection, and later I describe that it is


13· ·connected -- that it's connected to the Internet.


14· ·But the exact architecture of how the connection is


15· ·made in the patent is all under the umbrella of WAN,


16· ·not a specific -- again this is a very abstract


17· ·terminology, not a specifics of how the connections


18· ·are made, which one is connected directly to, which


19· ·one is connected indirectly to and the procedures


20· ·for them.


21· · · · Q· · Sure.· And my question wasn't really


22· ·specifically related to the WAN, it was related to


23· ·the device 106 connecting to the Internet.· Does the


24· ·'532 patent describe any other mechanism for that
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·1· ·connection other than through a cellular network?


·2· · · · · · ·MR. MUKERJI:· Object to form.


·3· · · · A· · In general it discusses the device 106 is


·4· ·connected to the Internet.· The details of whether


·5· ·it's going through the cellular networks or not,


·6· ·it's discussing that this connection is made through


·7· ·the WAN, wide area network.· Whether it's done


·8· ·through the cellular signals or not, it does not


·9· ·describe that in details.· It does not describe


10· ·that, at least from what I remember reading, my


11· ·recollection of the patent.


12· · · · Q· · Let's go back to paragraph 20 of your


13· ·declaration then.· It's that same sentence I pointed


14· ·you to earlier on the second line of page 7.· It


15· ·says, in turn --


16· · · · A· · Which line was it?· Paragraph 20?


17· · · · Q· · Starting on the second line.


18· · · · A· · Oh, okay.· Second line on paragraph 20?


19· · · · Q· · I'm sorry.· I'm waiting for the sirens to


20· ·go by.


21· · · · A· · Sorry.


22· · · · · · ·MR. MUKERJI:· It's from being this close


23· ·to the White House.


24
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·1· ·BY MR. HAIGHT:


·2· · · · Q· · We will strike that and I will start with


·3· ·the question again.· The second line on page 7 of


·4· ·your declaration, which is in paragraph 20, says:


·5· ·"In turn, the carrier backbone 104 is coupled to a


·6· ·WAN 105 that, quote, includes a cellular network,


·7· ·end quote, accessible by device 106 via cellular


·8· ·signal 111."· Do you see that?


·9· · · · A· · Yes, I do.


10· · · · Q· · Does that not indicate that the device 106


11· ·is coupled to the WAN via the cellular network?


12· · · · A· · I don't believe that's what that sentence


13· ·says.· Let me read it again if you don't mind.· In


14· ·turn, the carrier backbone 104 is coupled to a WAN


15· ·105 that includes a cellular network.· So we have


16· ·all these elements of the WAN, one of them is a


17· ·cellular network, that the device -- accessible by


18· ·device 106, but it does not talk about the specific


19· ·connections of how device 106 is coupled to a


20· ·backbone 104 via specifically cellular network.· It


21· ·says it includes.


22· · · · · · ·Here is a WAN, the WAN has a cellular


23· ·network, and as Figure 1, it shows WAN has Internet,


24· ·server, all these other things it has.· In here it
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·1· ·is making a general statement that in turn, the


·2· ·carrier backbone 104 is coupled to a WAN that


·3· ·includes a cellular network, accessible by device


·4· ·106.


·5· · · · Q· · Via cellular signal?


·6· · · · A· · Via cellular signal 111, yes.· It's


·7· ·coupled to a WAN via cellular signal.


·8· · · · · · ·THE WITNESS:· If you don't mind, let me


·9· ·finish this questioning and I wouldn't mind taking a


10· ·five-minute break.


11· · · · · · ·MR. HAIGHT:· Sure.


12· · · · · · ·THE WITNESS:· But I don't want to


13· ·interrupt your questioning.


14· ·BY MR. HAIGHT:


15· · · · Q· · I think I can wrap this up in just a few


16· ·minutes.


17· · · · A· · Absolutely.


18· · · · Q· · Are there -- let me ask this.· How would a


19· ·cellular device 106 communicate with the Internet


20· ·103 without going through the carrier backbone?


21· · · · · · ·MR. MUKERJI:· Objection to form.· Outside


22· ·the scope.


23· · · · A· · It depends on the configuration.· The


24· ·device 106 is a wireless network, so it could have
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·1· ·many different architectures and possible


·2· ·connections that it could use for connecting to the


·3· ·Internet.


·4· · · · Q· · Are any of those described in the '532


·5· ·patent?


·6· · · · A· · I just explained it to you based on


·7· ·actually the paragraph you quoted to me, which is


·8· ·the carrier backbone 104 is connected to that.· And


·9· ·does it describe it specifically the Internet 103 is


10· ·also connected to that, I can look into there again


11· ·and answer you.


12· · · · · · ·But back to your question in general, I


13· ·don't believe it describes the details of how the


14· ·device 106 is connected to Internet.· It is a


15· ·wireless device, it is sending radio signals.· The


16· ·details of the architecture of where those radio


17· ·signals go and what's in route between that and the


18· ·Internet and how it's done, there are many different


19· ·configurations possible there.


20· · · · Q· · Okay.· The '532 patent specifically refers


21· ·to those wireless signals that you were referring


22· ·to --


23· · · · A· · Right.


24· · · · Q· · -- as cellular signals; correct?
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·1· · · · A· · The device 106 is coupled to a WAN and


·2· ·components of the WAN by a cellular connection.


·3· ·That's what I meant to say there.· So I need to


·4· ·correct myself.· It is coupled to a cellular, to a


·5· ·wireless area network via, by a cellular connection,


·6· ·as I have stated in paragraph 19 of my statement.


·7· · · · Q· · Okay.· And the WAN 105 would include a


·8· ·cellular network?


·9· · · · A· · As I have in the paragraph 20, the line we


10· ·just read on page 7, line 2; in turn, carrier


11· ·backbone coupled to a WAN 105 that includes a


12· ·cellular network, yes.· The wireless -- the WAN as


13· ·shown in Figure 1 includes the Internet 103.


14· · · · Q· · Okay.· And those cellular signals,


15· ·according to the '532 patent, are either GSM or CDMA


16· ·or TDMA or GPRS protocol signals?


17· · · · A· · Yes, they are.


18· · · · · · ·MR. HAIGHT:· All right.· Why don't we


19· ·break there.


20· · · · · · ·VIDEOGRAPHER:· This concludes disk number


21· ·two of the videotaped deposition of Sayfe Kiaei,


22· ·Ph.D.· The time is 11:43:03 a.m.· We are now off the


23· ·record.


24· · · · · · · · (Recessed at 11:43 a.m.)
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·1· · · · · · · ·(Reconvened at 12:33 p.m.)


·2· · · · · · ·VIDEOGRAPHER:· This begins disk number


·3· ·three of the video deposition of Sayfe Kiaei, Ph.D.


·4· ·The time is 12:33 p.m.· We are now on the record.


·5· ·BY MR. HAIGHT:


·6· · · · Q· · Dr. Kiaei, welcome back.


·7· · · · A· · Thank you, counsel.


·8· · · · Q· · During the lunch break did you happen to


·9· ·discuss any of the substance of your testimony with


10· ·counsel?


11· · · · A· · No, I did not.


12· · · · Q· · Thank you.


13· · · · A· · Thank you.


14· · · · Q· · Before the break we were talking about the


15· ·'532 patent and Figure 1 and how that device 106


16· ·connects to the wide area network 105.· Do you


17· ·remember that discussion?


18· · · · A· · Yes.· We discussed the device 106.


19· · · · Q· · And the device 106 serves as a gateway


20· ·between the wide area network and the local area


21· ·network of Figure 1; is that correct?


22· · · · A· · That is correct.


23· · · · Q· · And that, device 106, has what's referred


24· ·to as a microrouter; is that correct?
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·1· · · · A· · As I have in my -- yes, that is correct,


·2· ·and I have that also on my declaration, paragraph


·3· ·number 20, fourth line or actually the third line,


·4· ·the additional software can be in the form of


·5· ·software components called plug-ins that may be


·6· ·added to the microrouter 404.


·7· · · · Q· · So the '532 describes software components


·8· ·called plug-ins that are added to the microrouter


·9· ·404; correct?


10· · · · A· · Yes, that may be added to the microrouter


11· ·404.


12· · · · Q· · What is your understanding of what


13· ·microrouter 404 is?


14· · · · A· · If you look at paragraph 19 of my


15· ·declaration, the last two lines, I describe a, for


16· ·example, the device 106 has installed a microrouter


17· ·404 with software to route communications between


18· ·local devices 107 on the LAN 116 and the WAN 105.


19· · · · Q· · And let me ask you this.· Is the term


20· ·"microrouter" a term that one of ordinary skill in


21· ·the art would generally recognize outside the '532


22· ·patent?


23· · · · A· · A -- within the context of this patent.


24· ·Microrouter in general could be a variety of
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·1· ·different communication blocks.· In the context of


·2· ·this patent, this microrouter is a component which


·3· ·has the software to route communications between


·4· ·local devices 107 on the LAN and the WAN 105.


·5· · · · Q· · Generally speaking, outside the scope of


·6· ·the '532, does the term "microrouter" have a special


·7· ·meaning to one of skill in the art?


·8· · · · · · ·MR. MUKERJI:· Object to form.· Outside the


·9· ·scope.· You can answer.


10· · · · A· · Can you repeat the question again, please?


11· ·Sorry.


12· · · · Q· · Sure.· Generally speaking, outside the


13· ·scope of the '532, does the term "microrouter" have


14· ·a special meaning to one of skill in the art?


15· · · · A· · It could mean many different things


16· ·depending on the application that's being used, the


17· ·system it's connected to, and so on.· If I tell


18· ·somebody in general what's a microrouter, unless the


19· ·context is well-known and what it is doing in terms


20· ·of being a router, it depends on the situation, it


21· ·really depends on the specifics of the situation.


22· · · · Q· · And within the scope of the '532, you


23· ·would agree that the microrouter, it enables the


24· ·terminals that we see in Figure 1 on the LAN to
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·1· ·connect to the wide area network through the device


·2· ·106?


·3· · · · A· · It routes communications between the local


·4· ·devices and the WAN, wireless area network.


·5· · · · Q· · And what does it mean to route


·6· ·communications?· Let me withdraw that.· Let me ask


·7· ·you in a general context.


·8· · · · A· · Sure.


·9· · · · Q· · What does it mean to route communications?


10· · · · A· · In a general context, to route


11· ·communication, it also depends on the conditions and


12· ·the specifics of what we are dealing with.· It is to


13· ·route between two elements in a communications


14· ·system, is, it depends on the configuration, depends


15· ·on what we have.· I can tell you the English meaning


16· ·of it, but --


17· · · · Q· · Sure.· Let's start --


18· · · · A· · In terms of -- that it routes, means it


19· ·sends signals or it sends components or signals or


20· ·whatever it is we are dealing with between two


21· ·points.


22· · · · Q· · Under what circumstances would you, would


23· ·a router be needed to allow communication between


24· ·two different devices?
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·1· · · · · · ·MR. MUKERJI:· Object to the form.


·2· · · · A· · Again if there is specific items and they


·3· ·are either in my declaration or patent, I can go


·4· ·through that.· But it really depends on the, it


·5· ·depends on the architecture, it depends on the


·6· ·system and how and what it's trying to route between


·7· ·the two points.


·8· · · · Q· · Okay.· I'm just trying to get a general


·9· ·understanding of what function a router will serve.


10· ·So let me try a hypothetical.· If say in a


11· ·home-based environment, if I want my laptop to talk


12· ·to my PDA, do I need a router?


13· · · · · · ·MR. MUKERJI:· Objection to form.· Outside


14· ·the scope.


15· · · · A· · Again, it's a hypothetical question.· It


16· ·depends on what's between them, how they are


17· ·connected and so forth.· I believe that the scope of


18· ·my work is based on what I'm discussing here.· But


19· ·if you are asking me generally, I'm going to give


20· ·you a very general answer.


21· · · · Q· · I'm asking generally.


22· · · · A· · In general it depends on the architecture,


23· ·it depends on the system, it depends on many issues,


24· ·how the connection between them is, what devices
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·1· ·they have enabled in each one of the two devices,


·2· ·what type of communications that can exist between


·3· ·them, the bandwidth and the speed of the signaling,


·4· ·many other issues.· It really cases by case.


·5· · · · Q· · Okay.· So let's tie it back to the '532


·6· ·then.· Why does the device 106 need a microrouter?


·7· · · · A· · The microrouter is to route communications


·8· ·between the two devices, local device 107 and the


·9· ·WAN 105 as it is in my statement of paragraph 19.


10· · · · Q· · I understand what it's doing.· I'm asking


11· ·why, why is it needed?


12· · · · A· · Why?· If you look at my statement,


13· ·declaration line 21, I describe that the device 106


14· ·adds in the plug-in 406 to the microrouter using


15· ·software components hookups -- sorry -- hooks 590,


16· ·which are application program interfaces for the


17· ·plug-ins.


18· · · · Q· · Okay.· My question wasn't about the


19· ·plug-ins.· It's about the microrouter itself.· Why


20· ·is that microrouter 404 needed in the device 106?


21· · · · A· · It's to allow communications between the


22· ·local area network devices using the gateway and the


23· ·microrouter within that to the wide area network.


24· · · · Q· · What does that microrouter do?· Are -- let
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·1· ·me ask a different question.


·2· · · · · · ·Are the signals that are -- in Figure 1,


·3· ·are the short range radio signals between the


·4· ·terminals and the device, are those somehow


·5· ·incompatible with signals that would be going out on


·6· ·the wide area network?


·7· · · · A· · In '532 patent it doesn't go into details


·8· ·of compatibility of the signals between the two and


·9· ·so forth.· But in general it discusses the router is


10· ·used for communications between the two terminals --


11· ·between the two -- sorry -- domains, the LAN domain


12· ·and the wide area domain.· There are many reasons


13· ·for having those two connected.


14· · · · Q· · If we remove the microrouter from device


15· ·106, would the terminals on the local area network


16· ·be able to communicate to any of the systems or


17· ·devices on the wide area network?


18· · · · A· · It depends what architecture and what type


19· ·of a system is implemented in 106.· It's a -- are


20· ·there other possibilities?· It depends on the


21· ·architecture of 106 and what it has and how it's


22· ·implementing the communications between the wide


23· ·area network and the local area network.


24· · · · Q· · What is your understanding of how that
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·1· ·microrouter is implemented in the '532 patent?


·2· · · · A· · In paragraph 19 I describe that, in the


·3· ·fifth line, which I say that the device 106 has


·4· ·software -- this is a description of what's in the


·5· ·patent -- for routing packets between the LAN 116


·6· ·and WAN 105.· At least that's what they describe in


·7· ·the patent '532.


·8· · · · · · ·And later on in paragraph 20 has


·9· ·additional terms, "in addition to routing software,


10· ·device 106 also has other software that can be


11· ·installed for providing various LAN network services


12· ·to local device 107 on the LAN 116.· The additional


13· ·software can be in the form of software components


14· ·called plug-ins that may be added to the microrouter


15· ·404."


16· · · · Q· · I understand.· We will get to the plug-ins


17· ·later.· I'm trying to understand what the core


18· ·functionality of that microrouter is.


19· · · · A· · Thank you for that comment.· It is what I


20· ·just read in terms of paragraph 19, which is device


21· ·106 has software for routing packets between the LAN


22· ·116 and the WAN 105.· These packets are what's


23· ·routing between the two devices.


24· · · · Q· · Is there a reason the device 106 has a
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·1· ·microrouter to transfer packets?


·2· · · · A· · One reason is in paragraph 21, the third


·3· ·line, which again goes back to plug-ins, but it is a


·4· ·discussion here in terms of the software plug-ins


·5· ·406 enable the device 106 to provide various network


·6· ·services to the local device 107 on the LAN.· So


·7· ·that's another reason besides routing packets


·8· ·between the two devices, is to provide various


·9· ·network services to the local devices on the LAN


10· ·116.


11· · · · Q· · Right.· And so I understand that that's in


12· ·addition to routing the packets.· I'm trying to get


13· ·at why you need a router to direct those packets.


14· · · · A· · Why do you need a router to route those


15· ·packets?


16· · · · Q· · Yes.


17· · · · A· · In general, the router is used in dealing


18· ·with two different domains, depending on what you


19· ·have on each domain and how it's implemented and the


20· ·signaling and the protocols in each one.


21· · · · Q· · What do you mean by when you say domain?


22· · · · A· · What I meant here is the signals which are


23· ·on one set of protocols or one -- in this case we


24· ·are talking about terminals 107 on one side LAN and
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·1· ·then on terminals 105 on the left side.· So the


·2· ·router is there to route and connect from the WAN to


·3· ·the LAN or from the LAN to the WAN vice versa.· The


·4· ·domains I meant LAN 110 and the wireless area


·5· ·network 105.


·6· · · · Q· · And you said earlier signals which are one


·7· ·set of protocols or another.· What do you mean by


·8· ·protocols?


·9· · · · A· · What I meant there was that in the LAN


10· ·110, how that is configured and how the network that


11· ·operates, and then on the WAN on the left, whether


12· ·the operations of the signals in the WAN on the


13· ·left.


14· · · · Q· · Looking back at Figure 1, we said that the


15· ·terminals 107 use the router, the microrouter on 106


16· ·to be able to communicate with the wide area


17· ·network; right?


18· · · · A· · Yes.· We said that.


19· · · · Q· · So the connection between the terminal and


20· ·device 106, does that need a router?


21· · · · A· · Depends again on the architecture, depends


22· ·on what system you have and how it's implemented.


23· · · · Q· · Does the '532 say anything about that?


24· · · · A· · Let me look at the patent one second.
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·1· ·Yes.· Thank you for your -- in column 5, line 29, it


·2· ·discusses that, patent '532 discusses that Figure 1


·3· ·illustrates system 100 according to an embodiment of


·4· ·the present invention.· And it says that in an


·5· ·embodiment of the present invention, device 106 and


·6· ·one or more terminals 107 to communicate to form a


·7· ·LAN 116.· And the terminals 107 are coupled to the


·8· ·device 106 by a short range radio signals 110 to


·9· ·form LAN 116.


10· · · · · · ·And later on in line 41 it discusses more


11· ·details of the, in an embodiment of the present


12· ·invention, terminal 107 includes a Bluetooth 2.4


13· ·gigahertz transceiver/receiver.· Likewise, device


14· ·106 includes a Bluetooth 2.4 gigahertz


15· ·transceiver/receiver.


16· · · · Q· · So because those two are communicating via


17· ·a Bluetooth 2.4 gigahertz transceiver, there is no


18· ·need for a router; is that correct?


19· · · · A· · I would not say that as a general


20· ·statement.· I do not agree with that statement.· But


21· ·these have a -- they are part of the local area


22· ·network what describes in here that they are working


23· ·together.· With an architecture -- it's a


24· ·hypothetical question.· With an architecture of a
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·1· ·LAN, require a LAN -- sorry -- requires a router


·2· ·between them and so on, it depends on the system and


·3· ·its architecture.· So what it describes is that


·4· ·these devices are communicating with each other just


·5· ·within itself, device 106 is a member of the local


·6· ·area network.· The gateway is a member of the local


·7· ·area network.


·8· · · · Q· · Okay.


·9· · · · A· · And however that is implemented depends on


10· ·the --


11· · · · Q· · And the terminals of that local area


12· ·network cannot communicate with the wide area


13· ·network without a router in the '532 patent; is that


14· ·correct?


15· · · · A· · In the '532 patent, as I just said


16· ·already, the device 106 has a software to couple --


17· ·has a software and a microrouter to route


18· ·communications between local devices 107 and the WAN


19· ·105, yes.· It has that microrouter 404 which enables


20· ·communications between the two.


21· · · · Q· · And because that microrouter enables the


22· ·communications between the devices on the LAN and


23· ·the wide area network, if that microrouter were not


24· ·present, those devices on the local area network
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·1· ·would not be able to communicate with the wide area


·2· ·network; is that correct?


·3· · · · · · ·MR. MUKERJI:· Object to form.· Outside the


·4· ·scope.


·5· · · · A· · It depends -- it is again a -- can you


·6· ·repeat the question again, please?· Sorry.


·7· · · · Q· · Sure.· Because the microrouter, as you


·8· ·said, enables communications between the devices on


·9· ·the LAN and the wide area network, if the


10· ·microrouter were not present, those devices on the


11· ·local area network would not be able to then


12· ·communicate with the wide area network; is that


13· ·correct?


14· · · · · · ·MR. MUKERJI:· Same objection.


15· · · · A· · This depends on the implementation and how


16· ·it is done between the -- what I'm describing here


17· ·is a specific, or the patent '532 in terms of using


18· ·a microrouter that enables communications between


19· ·the local area network and wide area network.


20· ·Hypothetically, if it's not there, I -- it depends


21· ·on the architecture.· I have not analyzed it, but


22· ·depending on the architecture and on what other


23· ·enablers are there to provide communications between


24· ·them, I would not call it in general they cannot
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·1· ·communicate.· There may be other ways of doing that


·2· ·between them.


·3· · · · Q· · Does the '532 patent teach any other way


·4· ·to, for those terminals to communicate with the wide


·5· ·area network other than going through that router?


·6· · · · A· · Based on the implementation they have


·7· ·shown and discussed here, looking at column 8,


·8· ·paragraph 29, which describes the microrouter, it


·9· ·describes the microrouter enabling an IP based


10· ·network between the device 106 and terminals 107, it


11· ·discusses a high level block diagram and a software


12· ·in Figure 5 which shows what the microrouter is and


13· ·the implementation of the software in there.


14· · · · · · ·Does it discuss other alternative


15· ·methodologies between that?· I don't recall.· At


16· ·least I don't remember from reading the patent '532.


17· ·That is one way of doing that based on the


18· ·microrouter they have.· And they don't go into a lot


19· ·of details of how it's done and what happens when


20· ·that router is eliminated in between the local


21· ·devices and wireless devices.· It describes all the


22· ·services of the microrouter in that paragraph.


23· · · · Q· · Okay.· And the '532 doesn't describe any


24· ·other method or component of enabling an IP based
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·1· ·network to communicate between device 106 and the


·2· ·terminals -- I'm sorry -- between the terminals 107


·3· ·and the wide area network; is that correct?


·4· · · · A· · As I said, it's been a -- I don't recall


·5· ·if there was other methodologies discussed in terms


·6· ·of communications or routing actually, what other


·7· ·things it has in terms of a microrouter for


·8· ·communicating between the two.· There may be one,


·9· ·but I don't remember that at this point.· Yeah.


10· ·Sorry.


11· · · · Q· · I want to direct your attention to Figure


12· ·4 of the '532 patent, and I understand the copy that


13· ·is --


14· · · · A· · Is that the one that's impossible to read?


15· · · · Q· · Yeah.· That's copies of copies of copies.


16· ·But I want to go through these components to make


17· ·sure we are talking about the same pieces.


18· · · · A· · Yeah.· I could not read this figure at


19· ·all.· I tried even on the Internet, I tried to print


20· ·many other copies, and --


21· · · · Q· · I understand.


22· · · · A· · -- I fail to understand the details of


23· ·that.


24· · · · Q· · I think we did the same.· Is it your
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·1· ·understanding that the elements 406 in the upper


·2· ·left, and I think maybe if we do a little


·3· ·cross-referencing with the specification, probably


·4· ·around column 7, is it your understanding that those


·5· ·elements 406 are network service plug-ins?


·6· · · · · · ·Let me take that back and ask a different


·7· ·question.· What is your understanding of what Figure


·8· ·4 is supposed to be showing?


·9· · · · A· · I could not read Figure 4 after many times


10· ·of going through that.· I tried to look for a better


11· ·way of looking at that figure.· I'll do my best to


12· ·answer your questions by going to the patent and


13· ·seeing what the patent describes, but looking at the


14· ·Figure 4, I can't make anything out of that figure


15· ·besides a bunch of black boxes with scribbly white


16· ·lines in them.


17· · · · Q· · Let me point you to column 7 of the '532


18· ·patent starting at line 35.


19· · · · A· · Okay.


20· · · · Q· · Does that inform your opinion of what


21· ·Figure 4 is depicting?


22· · · · A· · It talks about, illustrates a software


23· ·architecture 500 for device 106 illustrated in


24· ·Figure 3A according to the embodiment of the present
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·1· ·invention.· And 3A, by the way, just for the record,


·2· ·is as bad as Figure 4.


·3· · · · Q· · Yeah.· I understand that.· And just for


·4· ·the record, I'm not trying to pull one over on you.


·5· ·I think any of the copies we pulled down from the


·6· ·website were going to be, were just as bad.


·7· · · · A· · Yeah.· I had the same problem, so I


·8· ·appreciate that.


·9· · · · Q· · Is the -- the software architecture of


10· ·diagram -- of Figure 4, would, would that also be


11· ·described as a protocol stack?


12· · · · · · ·MR. MUKERJI:· Mr. Haight, so we are clear,


13· ·are you asking about Figure 4 itself or the


14· ·description you took him to regarding Figure 4?


15· · · · · · ·MR. HAIGHT:· The diagram Figure 4.


16· · · · · · ·MR. MUKERJI:· Objection to form.


17· · · · A· · Let me look at all of the elements of


18· ·Figure 4 and see what it is trying to describe in


19· ·each element, whether it's describing the protocol


20· ·stack or not.


21· · · · Q· · Maybe I can ask a different question.


22· · · · A· · Yeah.


23· · · · Q· · What is your understanding of what a


24· ·protocol stack is?
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·1· · · · A· · That's easier than this figure.  A


·2· ·protocol stack is a networking protocol definition


·3· ·and configuration of different layers in the


·4· ·network.


·5· · · · Q· · And, so if I could point you to column 7,


·6· ·around lines 56, 57, sorry, the paragraph that


·7· ·begins "software 500"?


·8· · · · A· · Yes.


·9· · · · Q· · Could you read that first sentence,


10· ·please?


11· · · · A· · Sure.· "Software 500 includes


12· ·telecommunications software or physical layer


13· ·protocol stacks, in particular telecommunications


14· ·software 503 and a short-range radio communication


15· ·software 502."


16· · · · Q· · And those elements 502 and 503 are in


17· ·Figure 4, we just can't read the labels?· Do you


18· ·agree?


19· · · · A· · Yes, I do agree.


20· · · · Q· · So it's fair to say that that software


21· ·architecture 500 is a physical layer protocol stack,


22· ·based on those lines 57 through 59 of column 7?


23· · · · A· · I can't based on this conclude that,


24· ·because it doesn't say any details about what does
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·1· ·it mean by cellular communication software 503 and


·2· ·what does it mean by short-range radio communication


·3· ·software 502 just by reading those three, four


·4· ·lines.· Software corresponding to what?· That's a


·5· ·pretty poor definition of a physical layer protocol


·6· ·stack in my opinion.


·7· · · · Q· · So you referred to layers within a


·8· ·protocol stack before.· Do you recall that?


·9· · · · A· · Yes, I do.


10· · · · Q· · How do -- what's the relationship of those


11· ·layers within the protocol stack?


12· · · · A· · It depends on the configuration what the


13· ·relationships are, the specifics of them.· But one


14· ·skilled in the art would know and understand in


15· ·general the details of each one of those layers,


16· ·what they are and how they communicate with the


17· ·upper stack or lower stack.· It's an abstract notion


18· ·of how the different components of a network are


19· ·stacked on top of each other.


20· · · · Q· · Uh-huh.· Can components on the same --


21· ·different components on the same layer of a protocol


22· ·stack interface with each other?


23· · · · A· · It depends.


24· · · · Q· · On what?
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·1· · · · A· · It depends on what those components are


·2· ·and whether, where are they in the chain of the


·3· ·signaling coming in.· With the GPS and Bluetooth,


·4· ·both are physical layer signals, talk to each other.


·5· ·It depends on how it is implemented.· Is Bluetooth


·6· ·trying to access location?· If it is done in -- each


·7· ·layer has a different domain and a different speed,


·8· ·different -- typically physical layer is a real-time


·9· ·signal coming in.


10· · · · Q· · So why don't we do this.· I want to try to


11· ·put labels on the elements of Figure 4, and we will


12· ·sort of go through the exercise together to make


13· ·sure we are talking about the same elements.


14· · · · A· · Do you mind if I do the same thing on my


15· ·figure?


16· · · · Q· · No, no.· Yes.· That would be fine.


17· · · · A· · Can I borrow a pen or a pencil?


18· · · · Q· · So starting with what's marked in Figure 4


19· ·as element 406.


20· · · · A· · Yes.


21· · · · Q· · If we go to column 8, beginning around


22· ·lines 29, I think we were discussing it earlier, the


23· ·description of the microrouter.


24· · · · A· · Right.
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·1· · · · Q· · Do you see element 406 in that paragraph?


·2· · · · A· · 406 or 404?· 406?


·3· · · · Q· · Yes.· 406.


·4· · · · A· · Yes, I do.· It's line 34.· Which says that


·5· ·extended network services such as network service


·6· ·plug-ins 406 may be added to the microrouter 404.


·7· · · · Q· · Okay.· So we can fairly label element 406


·8· ·as network service plug-ins; correct?


·9· · · · A· · Okay.


10· · · · Q· · Let's move on to 404, which I think in


11· ·that same paragraph starting at line 29 referred to


12· ·as microrouter 404?


13· · · · A· · Yes.· Microrouter 404.


14· · · · Q· · Would it be fair to label element 404 as


15· ·the microrouter?


16· · · · A· · Sounds good.· Yes.· Thank you.


17· · · · Q· · We are going to be referring back to these


18· ·in a few minutes.· You asked for a pen.· If you want


19· ·to write them down on the figure, you are more than


20· ·welcome to.


21· · · · A· · Okay.· I will remember them.· I think that


22· ·helps for me to remember.


23· · · · Q· · Sure.· Element 407, which if you go one


24· ·paragraph above in column 8, at line 24, says:
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·1· ·"Furthermore, graphics user interface 407."· It


·2· ·would be fair to label element 407 as the graphics


·3· ·user interface?


·4· · · · A· · Yes.


·5· · · · Q· · Moving on to element 403, which roughly


·6· ·around line 9 and 10 of column 8, reads:· "Operating


·7· ·system 403 manages hardware and enables execution


·8· ·space for device software components."· Do you see


·9· ·that?


10· · · · A· · Yes.


11· · · · Q· · It would be fair to label element 403 as


12· ·the operating system?


13· · · · A· · Yes, it is.


14· · · · Q· · Element 504, which beginning at column 8,


15· ·line 12, would it be fair to label element 504 as a


16· ·media abstraction layer?


17· · · · A· · Yes, it is.


18· · · · Q· · And then elements 503, 502, 501 -- well,


19· ·we will take them one by one.· Element 503, if we go


20· ·back to column 7, at the bottom, roughly line 57,


21· ·would it be fair to label block 503 as the cellular


22· ·communications software?


23· · · · A· · Yes.


24· · · · Q· · And element 2 as the short-range radio
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·1· ·communications software?


·2· · · · A· · Yes.


·3· · · · Q· · And then the last line of column 7 says:


·4· ·"Other telecommunication software may be used as


·5· ·illustrated by other basebands 501."· So it would be


·6· ·fair to label 501 as other basebands, other baseband


·7· ·telecommunication software?


·8· · · · A· · Yes.


·9· · · · Q· · I think that covers all the elements of


10· ·Figure 4.


11· · · · A· · Yes, it does.· Yeah.


12· · · · Q· · Okay.


13· · · · · · ·MR. MUKERJI:· This may be a good time to


14· ·take a short break.· We've been going about an hour.


15· ·It seems like the figure labeling portion is


16· ·finished.


17· · · · · · ·MR. HAIGHT:· Yeah.· We can do that.


18· · · · · · ·VIDEOGRAPHER:· This concludes disk number


19· ·three of the video deposition of Sayfe Kiaei, Ph.D.


20· ·The time is 1:30:44 p.m.· We are now off the record.


21· · · · · · · · ·(Recessed at 1:30 p.m.)


22· · · · · · · · (Reconvened at 1:55 p.m.)


23· · · · · · ·VIDEOGRAPHER:· This begins disk number


24· ·four of the video deposition of Sayfe Kiaei, Ph.D.
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·1· ·The time is 1:55:17 p.m.· We are now on the record.


·2· ·BY MR. HAIGHT:


·3· · · · Q· · Doctor, welcome back.


·4· · · · A· · Thank you, counsel.


·5· · · · Q· · Did you discuss any of your prior


·6· ·testimony or the subject matter of your testimony


·7· ·with counsel during the break?


·8· · · · A· · No, I did not.


·9· · · · Q· · Before we broke we went through the


10· ·exercise of identifying all of the sort of


11· ·blacked-out boxes of Figure 4.· Do you recall that?


12· · · · A· · Yes, I do.


13· · · · Q· · And we had identified the three blocks at


14· ·the bottom, 501, 502, 503, as 503 being cellular


15· ·communication software.· Do you recall that?


16· · · · A· · Yes, I do.


17· · · · Q· · And block 502 being short-range


18· ·communication software; correct?


19· · · · A· · Yes.


20· · · · Q· · And 501 referred to other baseband


21· ·telecommunication software; correct?


22· · · · A· · Yes, sir.


23· · · · Q· · What is your understanding of what the


24· ·'532 patent means by other baseband
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·1· ·telecommunication software?


·2· · · · A· · Other physical layer communication


·3· ·methodologies, algorithms, software.


·4· · · · Q· · Can you give me other -- excuse me.· Can


·5· ·you give me an example of what an other baseband


·6· ·telecommunications might be other than cellular or


·7· ·short-range?


·8· · · · · · ·MR. MUKERJI:· Objection to form.


·9· · · · A· · It doesn't go into detail.· It has a very


10· ·generic description.· Even the 502 and 503, calling


11· ·them cellular communication software and the


12· ·short-range radio software.· 501, baseband, I can


13· ·speculate what they are if you would like me to.


14· · · · Q· · I'm not asking you to speculate about the


15· ·'532 patent.· I'm asking in general.· As a person of


16· ·skill in the art, or even in your expert opinion,


17· ·what's an example of a baseband telecommunication?


18· · · · A· · Baseband telecommunication is when we are


19· ·looking at a, at the signal not in the up-converted


20· ·to whether it's an RF or whatever frequency the


21· ·transmission is, but it is in a baseband in its


22· ·baseband frequency.· Baseband refers to the baseband


23· ·frequency it's operating in.


24· · · · · · ·There are -- the physical layer consists
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·1· ·of, that's pretty much a textbook material.


·2· ·Physical layer consists of a variety of different


·3· ·functionalities, algorithms, modulations,


·4· ·demodulations, coding, et cetera, that goes on in


·5· ·the baseband functionality.


·6· · · · · · ·So these are, I presume they are


·7· ·separating it out.· What other baseband they are, I


·8· ·don't know what they mean in here, but baseband in


·9· ·general are signaling and communications and


10· ·algorithms that are happening at the base, baseband


11· ·frequency, that's why they call it a baseband,


12· ·versus a Bluetooth 2.4 gigahertz frequency or a WiFi


13· ·5.4 gigahertz frequency.


14· · · · Q· · So Bluetooth and WiFi would not be


15· ·considered to be a baseband communication?


16· · · · A· · No.· That's not what I said.· I said at


17· ·those frequencies.


18· · · · Q· · Okay.


19· · · · A· · We are talking about there is all of those


20· ·are in the -- all of those Bluetooth, WiFi and so


21· ·on, they all have the phy layer, the physical layer


22· ·as well.· So components of them are in here as well.


23· ·What I meant was at that frequency.· Baseband is the


24· ·signaling and modulations, et cetera, at the lower
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·1· ·baseband frequency.· So I did not -- by no means I


·2· ·meant -- I want to make sure I correct myself.· It


·3· ·is not by any means that I'm excluding Bluetooth or


·4· ·WiFi.· All of these and so on, they have the phy


·5· ·layer in there.


·6· · · · Q· · Sure.· Just for terminology, when you are


·7· ·saying the phy layer, you are referring to the


·8· ·physical layer?


·9· · · · A· · Yes.· Physical layer.· Thank you.· That's


10· ·a physical layer which deals with actual signals.


11· · · · Q· · And in the diagram of Figure 4, the


12· ·elements 501, 502, 503, they make up the physical


13· ·layer?


14· · · · A· · Well, that's their description of it, and


15· ·they haven't done a good job of describing what that


16· ·is.· Calling it a cellular communication software


17· ·503, that is a very vague definition of it.· Calling


18· ·it a short-range radio communication software,


19· ·that's also very vague terminology in there.· So...


20· · · · Q· · But you would agree that they are --


21· ·those --


22· · · · A· · Yes.


23· · · · Q· · Those components are within or make up the


24· ·physical layer of this software architecture of


Page 101
·1· ·Figure 4?


·2· · · · A· · They could be, yes, they are.· If what


·3· ·they mean is, is what they describe later on a few


·4· ·lines later, they are the phy layer, physical layer


·5· ·of a communication protocol stack.


·6· · · · Q· · And by a few lines later, you mean


·7· ·communication software used to transmit and receive


·8· ·cellular signals?· Let me ask a different question.


·9· ·That's probably very loaded.


10· · · · A· · Thank you.


11· · · · Q· · In column 7, starting at line 60, it says:


12· ·"In an embodiment, communication software 503," so


13· ·this would be the cellular communication software,


14· ·"is a GPRS baseband software component used with


15· ·processor 306 to transmit and receive cellular


16· ·signals."


17· · · · A· · I don't agree with their definition of


18· ·that.


19· · · · Q· · You don't agree that a cellular


20· ·communication software is a GPRS baseband software


21· ·component used to transmit and receive cellular


22· ·signals?


23· · · · A· · I would call this used to send and receive


24· ·GPRS signals, or other types of signals that's in
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·1· ·there.


·2· · · · Q· · You said send and receive?


·3· · · · A· · No, no.


·4· · · · Q· · I'm just trying to understand what your


·5· ·issue with that definition is.


·6· · · · A· · My issue with that definition is that as a


·7· ·GPRS baseband software component, that is a very,


·8· ·very generic and very abstract notion of what that


·9· ·means.· So I can't -- looking at that, that could be


10· ·many, many different things.


11· · · · · · ·And then the other thing I have a problem


12· ·with is that the transmit and receive cellular


13· ·signal, in the phy layer what comes in is a digital


14· ·signal that's coming in in whatever format it is,


15· ·and whatever the media and wireless outside of the


16· ·Internet and how it's sent back and forth, it has


17· ·nothing to do with the phy layer what it could be.


18· ·So calling it a cellular signal, I do not agree with


19· ·that.· It could be in a GPRS format.


20· · · · Q· · And GPRS is a cellular protocol; correct?


21· · · · A· · GPRS is a protocol used in the cellular


22· ·communications.· But that does not -- still I do not


23· ·agree with calling a GPRS baseband software in the


24· ·phy layer is a transmit and receive cellular signals
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·1· ·that comes in there.


·2· · · · Q· · And is that because by the time it gets to


·3· ·the physical layer, it's no longer a cellular


·4· ·signal?· Is that fair?


·5· · · · A· · No.· That's not fair either.· Because we


·6· ·don't know what happens in the rest of the system.


·7· ·This is only the software stack protocol in the


·8· ·baseband of the device.· This has nothing to do with


·9· ·the air, what's going on outside of the radio or


10· ·cellular phone or handheld device or a WiFi or LAN


11· ·or whatever it is.· What's out there and how they


12· ·were connected is a different issue.


13· · · · Q· · Okay.· I think you had said earlier that


14· ·CDMA would be another type of cellular protocol;


15· ·correct?


16· · · · A· · CDMA is another types of a -- a protocol.


17· · · · Q· · Sorry.


18· · · · A· · Yes.· Please, go ahead.


19· · · · Q· · So in a baseband layer of a device like


20· ·that shown in the diagram of Figure 4, that cellular


21· ·communication software would be a different software


22· ·component for GPRS protocol versus a CDMA protocol;


23· ·correct?


24· · · · A· · In general that's a correct statement,
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·1· ·yes.


·2· · · · Q· · Above the physical layer components that


·3· ·we identified we see 504, which we agreed was the


·4· ·media abstraction layer; is that correct?


·5· · · · A· · Yes, it is.


·6· · · · Q· · What does a media abstraction layer do?


·7· · · · A· · I don't know what they are calling a media


·8· ·abstraction layer here.· It is a pretty abstract


·9· ·terminology for what they call it.· That's one of


10· ·the problems I have with this, their definition.  I


11· ·don't know what they mean by media abstraction


12· ·layer.· I can speculate or I can guess what they are


13· ·saying, but I don't think you want me to do that.


14· · · · Q· · So if I point you to column 8, starting at


15· ·line 12, it says media abstraction layer 504, would


16· ·you agree that that abstraction layer allows the


17· ·operating system 403 to communicate with the


18· ·basebands?


19· · · · A· · In their figure the way they have shown


20· ·it, a media abstraction layer is a box between 403


21· ·and the physical layers, and in their interpretation


22· ·of that they show that as communicating between the


23· ·upper layer, the lower layer as they described in


24· ·their definition here.· What it's saying here is the
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·1· ·first line, media abstraction layer 504 allows


·2· ·operating system 403 to communicate with baseband


·3· ·503, 502 and 501 respectfully.· And I want to


·4· ·emphasize again this is a very abstract way that


·5· ·they have shown this and it is, terminology here is


·6· ·different than what I have seen most places.


·7· · · · Q· · Are you saying you would refer to that


·8· ·layer above the physical layer as something other


·9· ·than a media abstraction layer?


10· · · · A· · For me it's not clear what they call, what


11· ·is their definition of media abstraction layer.


12· ·That's really not coming to me.


13· · · · Q· · Is there a term you would use for an


14· ·architecture level that would allow communication


15· ·between an operating system and a baseband layer?


16· · · · A· · It depends on the architecture.· It


17· ·depends on how the software stack is in the network


18· ·protocol layers.· Top of my head I don't -- there


19· ·are many different locations used, many different


20· ·blocks that are used in there.· And again the OSI


21· ·concept is a concept that the way they have shown it


22· ·is very abstract.


23· · · · Q· · What do you mean by OSI?


24· · · · A· · What we were just talking about.· The
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·1· ·network protocol stack.· Sorry.· The network


·2· ·protocol stack.


·3· · · · Q· · And just so we are clear, the network


·4· ·protocol stack would be the lower-most layer, the


·5· ·physical layer?


·6· · · · A· · No.· The protocol stack is the entire box


·7· ·500.


·8· · · · Q· · Okay.· Where is the -- the network -- I'm


·9· ·sorry.· So you are saying box 500 is the network


10· ·protocol stack?


11· · · · A· · The whole thing is the protocol stack.


12· · · · Q· · Okay.


13· · · · A· · Is the protocol stack.


14· · · · Q· · And is it your understanding that an OSI


15· ·is a model for a protocol stack?


16· · · · A· · Not necessarily.· It depends on the


17· ·implementation.


18· · · · Q· · I'm just trying to understand the term.


19· ·Does OSI stand for something?


20· · · · A· · I forgot what it is actually, the acronym.


21· ·So let's stick to the protocol stack in general, 500


22· ·being a protocol stack.


23· · · · Q· · In this network protocol stack of Figure


24· ·4, the way the layers are arranged, is that to allow


Page 107
·1· ·components to interface vertically with the layers


·2· ·below it and above it?


·3· · · · A· · I can not refer to Figure 4 as how they


·4· ·are, they are meant to implement this, because they


·5· ·don't have -- besides very vague abstract


·6· ·description of how these blocks operate with each


·7· ·other, and that's actually overall in the patent,


·8· ·architecture, both hardware and software and the


·9· ·network infrastructure here is very abstract.· They


10· ·are not talking any details of how the communication


11· ·is done.· There are -- we just looked at that


12· ·paragraph.· There are -- that's it.


13· · · · Q· · Would a person of ordinary skill in the


14· ·art understand how the layers of a protocol stack


15· ·interact with each other?


16· · · · A· · A person of ordinary skill in the art


17· ·would understand how the protocol stack in general


18· ·would work for a generic architecture of the


19· ·software and hardware network, the phy layer and so


20· ·on.· Yes, they would.


21· · · · Q· · We identified the network service plug-ins


22· ·406 at the top of that network protocol stack in


23· ·Figure 4.· Do you recall that?


24· · · · A· · Yes.· I see the -- I see what they call it
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·1· ·in line 34, which is extended network services such


·2· ·as network service plug-ins 406 may be added to the


·3· ·microrouter 404.


·4· · · · Q· · Can those individual service plug-ins


·5· ·communicate with each other?


·6· · · · A· · Depends again on the implementation.  I


·7· ·brought you example of in the phy layer, depends on


·8· ·implementation, whether there are appropriate


·9· ·information to be passed, the software is capable of


10· ·doing that and so forth.


11· · · · Q· · Let's turn to Figure 5 of the '532 patent.


12· ·Luckily, I don't think we will have to go through


13· ·the same exercise here since it will be a little


14· ·more clear.· What is your understanding of what


15· ·Figure 5 is showing there?


16· · · · A· · It is a block diagram or I would say a


17· ·high level, high level diagram of the microrouter


18· ·404 with the components as shown here.


19· · · · Q· · Is the microrouter of Figure 5 arranged in


20· ·layers similar to a protocol stack?


21· · · · A· · I'm not aware of a -- the answer is no,


22· ·it's not.


23· · · · Q· · There is no significance to the


24· ·arrangement of these blocks?
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·1· · · · A· · That's not what I said.· What I said was


·2· ·it does not signify the network protocol stack.· How


·3· ·they have stacked these together and the hierarchy


·4· ·of that, I don't think that's what I mentioned.  I


·5· ·didn't discuss that.


·6· · · · Q· · Right.· I'm not trying to put words in


·7· ·your mouth.


·8· · · · A· · Sure.


·9· · · · Q· · I'm just asking the question.


10· · · · A· · No.· It's not a network protocol stack,


11· ·conventional network protocol stack I would see.


12· · · · Q· · But there are layers of this microrouter


13· ·arranged in a hierarchical format.· Is that fair to


14· ·say?


15· · · · A· · I wouldn't say that it is in a


16· ·hierarchical format, because you have the network


17· ·services and the hooks that connect to that.· Would


18· ·that be above network services?· Or is that in the


19· ·same level, just connecting to that?· So are the


20· ·plug-ins only -- I don't know what this plug-in


21· ·ladder is on the left, how are they connected


22· ·together with the rest of the plug-ins and so forth?


23· ·I don't believe it's necessarily in any hierarchical


24· ·format they have shown it.
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·1· · · · Q· · Do you see the lower-most block labeled as


·2· ·network services 580 of Figure 5?


·3· · · · A· · I see network services 580 at the bottom


·4· ·of that figure.


·5· · · · Q· · What is your understanding of what network


·6· ·services 580 represents?


·7· · · · A· · As it says also in the figure, it performs


·8· ·PPP, dynamic host configuration, DHCP, routing, NAT,


·9· ·network address translation, and BAP, which I forgot


10· ·what BAP was.· After all these acronym with all


11· ·these four patents and, I don't know what BAP is.


12· · · · Q· · That's understandable.


13· · · · A· · Oh, I'm sorry.· It is here.· It is a


14· ·Bluetooth access profile.


15· · · · Q· · There we go.· And you mentioned the


16· ·DHCP/PPP block 552.· What is your understanding of


17· ·what that block does?


18· · · · A· · In general, these are network services


19· ·that provides dynamic host allocation in the


20· ·Internet IP.


21· · · · Q· · Would you agree that a DHCP or PPP server


22· ·would provide IP network information to the terminal


23· ·as its used in the '532 patent?


24· · · · A· · IP information.
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·1· · · · Q· · Like an IP address?


·2· · · · A· · Yeah.· IP information, yes.· Not IP


·3· ·network information.· I have to be careful what that


·4· ·means.· IP information, yes.


·5· · · · Q· · And do you see block 550 labeled Routing?


·6· ·Do you have an understanding of what that block is


·7· ·doing in the context of Figure 5?


·8· · · · A· · In a general fashion, because they don't


·9· ·describe the details of what routing 550 is.· In


10· ·general, I assume they mean routing of the IP or IP


11· ·packets.· But it doesn't describe the details of


12· ·what's in 550.· And again this block again is


13· ·another example of how the descriptions of the


14· ·blocks in this patent are very generic and high


15· ·level abstract.


16· · · · Q· · Would a person of ordinary skill in the


17· ·art understand what routing block 550 is doing?


18· · · · A· · A person of ordinary skill in the art


19· ·would know what routing means and what it is.· But


20· ·routing between what elements between, whether we


21· ·are talking about routing between what and what and


22· ·how we are routing and so forth.· There is a lot of


23· ·details in routing.· It's important in the


24· ·architecture of the system to know and how it's
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·1· ·implemented.


·2· · · · Q· · If I could direct your attention to column


·3· ·9 of the '532 patent, starting roughly around line


·4· ·21.· Do you see the section there called Routing?


·5· · · · A· · Yes, I see that.


·6· · · · Q· · And in the second paragraph of that


·7· ·section, starting at about line 27, it says:


·8· ·"Routing component 550 is responsible for IP packet


·9· ·queuing/dropping."· Do you see that?


10· · · · A· · Yes.


11· · · · Q· · What is your understanding of IP packet


12· ·queuing/dropping?


13· · · · A· · In general what they mean by here is that


14· ·the IP, the routing component 550 is responsible for


15· ·IP packet queuing, meaning that if the IP is coming


16· ·in, queue them -- queuing -- actually, later on it


17· ·describes it later on.


18· · · · · · ·So if you go down by, exactly right after


19· ·that it describes what it means by that.· An IP


20· ·packet dropping software component is used for


21· ·reducing congestions caused by having more than one


22· ·terminal connected simultaneously.· In an embodiment


23· ·of the present invention, routing 550 includes a


24· ·queuing software component, quality of service
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·1· ·software component or equivalent for queuing IP


·2· ·packets.


·3· · · · · · ·And it continues on discussing that,


·4· ·likewise, routing component 550 includes a dropping


·5· ·software component that is configured by service


·6· ·manager, a user or other remote entity.· I think it


·7· ·has a description of that in the rest of the


·8· ·paragraph in there.· And then it continues on again.


·9· ·There is more description down at the bottom of that


10· ·paragraph.


11· · · · Q· · Okay.


12· · · · A· · If you like me to, I can go through that.


13· · · · Q· · No.· That's okay.· Going back to Figure 5,


14· ·another block in that network services layer is the


15· ·NAT 553.· Do you see that?


16· · · · A· · Yes.


17· · · · Q· · What does NAT stand for again?· Sorry.


18· · · · A· · Network address translation.


19· · · · Q· · What is your understanding of what that


20· ·component is doing in the context of the microrouter


21· ·in the '532 patent?


22· · · · A· · Actually, I believe I described that also


23· ·in my declaration.· I have to find it.· I have a


24· ·brief description of that on page 28, paragraph 64,
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·1· ·where it describes a prior art, which is RF 2663.


·2· ·But I'm going to focus on the definition that it has


·3· ·for network address translation.


·4· · · · · · ·"Describes an IP network address


·5· ·translator, NAT, that can be implemented on a router


·6· ·or a local network."· And then in the end of the


·7· ·second line:· In particular, RF 2663 describes the


·8· ·basic NAT, which translates between IP address in a


·9· ·private domain and an external domain.


10· · · · · · ·So with that definition, and I'm going to


11· ·assume that what they mean here in Figure 5, NAT is


12· ·the same NAT, which is a network address


13· ·translation, which is also in paragraph, in line 55,


14· ·column 9 of the patent, which describes the details


15· ·of the NAT in here.· But the general description of


16· ·it is a network address translator that translates


17· ·between IP addresses in one domain which is private


18· ·domain and one domain external domain using it in


19· ·this patent.


20· · · · Q· · What is your understanding of what the BAP


21· ·block 551 does in the context of the '532 patent?


22· · · · A· · BAP, reading column 8 of the patent '532,


23· ·line 50 -- sorry -- line 55, is a software component


24· ·enables Bluetooth terminal to gain access to a LAN
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·1· ·116, and it says to a WAN by using IP protocol,


·2· ·wireless -- wide band area network by using IP


·3· ·protocol.


·4· · · · · · ·And it describes this more later on in the


·5· ·last paragraph, which is line 63, that says:


·6· ·Bluetooth LAN Access Profile software component


·7· ·allows a LAN Access client in a terminal to obtain


·8· ·an IP address and use the IP address in order to


·9· ·gain connectivity to other LAN terminals or to a


10· ·WAN, behaving as if they were on a LAN.· I'm


11· ·finished.· Thank you.


12· · · · Q· · The layer above the network services 580


13· ·is labeled as Hooks 590.· Do you see that?


14· · · · A· · Yes, I do.


15· · · · Q· · What is your understanding of what hooks


16· ·are as they are used in the '532 patent?


17· · · · A· · That's also described in the patent '532.


18· ·Their definition is hooks to Extended Network


19· ·Service Plug-ins, the top line, line 1, starting in


20· ·column 10, that describes it as in an embodiment of


21· ·the present invention, microrouter 404, that is in


22· ·Figure 5, includes hooks 590 allowing for the


23· ·extension of microrouter 404 networking services,


24· ·such as plug-ins 406.
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·1· · · · Q· · Would you agree that those hooks are, they


·2· ·act as an interface between the plug-ins and the


·3· ·network services?


·4· · · · A· · In their particular implementation hooks


·5· ·590 are, and description of what I just read in


·6· ·their implementation is, they are looking at it as


·7· ·connecting the plug-ins 406 with the network


·8· ·services.


·9· · · · Q· · When you say connecting, is that the same


10· ·as providing an interface?


11· · · · A· · Yes, providing interface as a hook,


12· ·meaning interfaces between the two.


13· · · · Q· · If we could turn back to Figure 1, and


14· ·specifically to element 115 labeled communication


15· ·operator.· Do you see that?


16· · · · A· · Yes, I do.


17· · · · Q· · Would you agree that in the context of the


18· ·'532 patent, that the communication operator


19· ·controls manager server 102?


20· · · · A· · The representation they have and the


21· ·description they have -- sorry.· The '532 patent


22· ·has, I apologize for calling them they.· Strike


23· ·that.· The description that '532 patent has in line


24· ·62, it describes that, in the embodiment of the
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·1· ·present invention, WAN 105, carrier backbone 104 and


·2· ·manager server 102 is singly or in combination a


·3· ·telecommunication network that is managed and


·4· ·monitored by operator 115.· I think -- yeah.· That's


·5· ·it.


·6· · · · · · ·THE WITNESS:· The time is?· 2:45?· I don't


·7· ·have a watch.· That's why.


·8· · · · · · ·MR. MUKERJI:· Do you need a break?


·9· · · · · · ·THE WITNESS:· Not right now but maybe


10· ·after a couple questions.


11· · · · · · ·MR. HAIGHT:· I'm actually at a decent


12· ·breaking point.


13· · · · · · ·THE WITNESS:· That would be great.


14· · · · · · ·VIDEOGRAPHER:· The time is 2:42:52 p.m.


15· ·We are now off the record.


16· · · · · · · · ·(Recessed at 2:42 p.m.)


17· · · · · · · · (Reconvened at 3:01 p.m.)


18· · · · · · ·VIDEOGRAPHER:· The time is 3:01:04 p.m.


19· ·We are now on the record.


20· ·BY MR. HAIGHT:


21· · · · Q· · Welcome back, doctor.


22· · · · A· · Thank you, counsel.


23· · · · Q· · During the break did you discuss the


24· ·substance of your testimony with counsel?
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·1· · · · A· · No, I did not.


·2· · · · Q· · Thank you.


·3· · · · A· · Thank you.


·4· · · · · · ·MR. HAIGHT:· I'm going to hand you what we


·5· ·will mark as 1443-5.


·6· · · · · · · (1443 Exhibit Number 5


·7· · · · · · · was marked for identification.)


·8· · · · · · ·THE WITNESS:· Thank you.


·9· ·BY MR. HAIGHT:


10· · · · Q· · Feel free to review the entire exhibit,


11· ·but my question is do you recognize what's been


12· ·marked as Exhibit 1443-5?


13· · · · A· · Yes, I do.· It is a Patent Number 662,017;


14· ·also, I referred to it as Hoffman in my declaration.


15· · · · Q· · Okay.· Just to be clear, I think you


16· ·skipped a number.· This would be U.S. Patent


17· ·6,622,017; is that correct?


18· · · · A· · Yes.· You are correct.· 6,622,017.


19· · · · Q· · Thank you.


20· · · · A· · Thank you, sir.


21· · · · Q· · Is this a document you reviewed in


22· ·preparation of your declaration?


23· · · · A· · Yes, I have.


24· · · · Q· · What is your understanding of, generally,
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·1· ·of what the Hoffman patent is teaching?


·2· · · · A· · The general description of what the patent


·3· ·teaches is, I have it outlined in my paragraph 43 of


·4· ·my declaration, which says that Hoffman describes,


·5· ·if you are ready with that?


·6· · · · Q· · Uh-huh.


·7· · · · A· · Hoffman describes a cellular mobile


·8· ·station, such as a digital cellular telephone or


·9· ·mobile handset, that uses over-the-air programming


10· ·to download software modules, or plug-ins, into the


11· ·handset.· Such over-the-air programming over


12· ·cellular connections allows a user to download


13· ·software onto a mobile handset from any equipment


14· ·coupled to the Internet, virtually anywhere in the


15· ·world.· So that's a general description of the


16· ·patent.


17· · · · Q· · Hoffman doesn't disclose or discussed ad


18· ·hoc networks, does it?


19· · · · A· · Excuse me.· To the best of my recollection


20· ·on this patent, it does not describe any of the ad


21· ·hoc network, ad hoc network methods.


22· · · · Q· · Hoffman also does not discuss or teach the


23· ·use of Bluetooth in any of its networks; is that


24· ·correct as well?
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·1· · · · A· · I don't recall Hoffman discussing


·2· ·specifically Bluetooth network in the Hoffman


·3· ·disclosure patent.


·4· · · · Q· · And Hoffman doesn't teach or describe the


·5· ·use of JINI technology or Java technology; is that


·6· ·correct?


·7· · · · · · ·MR. MUKERJI:· Did you say JINI or Java,


·8· ·counsel?· I'm sorry.· I missed that.


·9· · · · · · ·MR. HAIGHT:· I said both.


10· · · · A· · Hoffman does not explicitly discuss JINI


11· ·or Java technologies in the Hoffman patent, '017.


12· · · · Q· · Would you agree that the plug-ins that are


13· ·described in Hoffman are meant to upgrade the


14· ·terminal devices onto which those plug-ins are


15· ·downloaded?


16· · · · A· · I'm sorry.· You said to upgrade the


17· ·terminal devices?


18· · · · Q· · To upgrade the units.· Sorry.


19· · · · A· · Oh, okay.· What Hoffman teaches is in


20· ·paragraph 44 of my declaration, which is the mobile


21· ·handset -- any time you are ready I can read that.


22· · · · Q· · Sure.


23· · · · A· · The mobile handset 5 downloads software


24· ·modules, called plug-ins, over a cellular network
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·1· ·using the over-the-air programming from multiple


·2· ·third-party server -- sorry -- from a remote, from a


·3· ·remote third-party server 37.· The remote server 37


·4· ·can transmit the plug-ins to the cellular network


·5· ·and thus over the air-link to the mobile handset 5.


·6· · · · · · ·For example, the mobile handset 5


·7· ·communicates with a wireless telephone network 3 via


·8· ·cellular or personal communications services,


·9· ·service, PCS type services.· The next line discusses


10· ·that the plug-in modules can be downloaded from


11· ·various sources on the Internet, et cetera.· I'll


12· ·stop there.


13· · · · · · ·MR. HAIGHT:· I'm going to hand you what we


14· ·will mark as Exhibit 1443-6.


15· · · · · · · (1443 Exhibit Number 6


16· · · · · · · was marked for identification.)


17· ·BY MR. HAIGHT:


18· · · · Q· · Do you recognize what's been handed to you


19· ·as Exhibit 1443-6?


20· · · · A· · Yes, counsel.· It is a version, IEEE


21· ·Standard 802.11b-1999 version edition of the Part


22· ·11:· Wireless LAN Medium Access Control, or MAC, and


23· ·a physical layer, PHY, specification for the


24· ·higher-speed physical layer extension in the 2.4
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·1· ·gigahertz bandwidth, which is also the -- I'm going


·2· ·to call this the 802.11b, or wireless LAN


·3· ·specification.


·4· · · · Q· · You understand this document to be a


·5· ·supplement to the 802.11 standard; is that correct?


·6· · · · A· · Yes, it is.· This is a 1999 version, which


·7· ·may be different than what I have, which is -- maybe


·8· ·it's the same thing -- which was the 2000 version,


·9· ·but this one was -- I think it may be the same


10· ·thing, so yeah.


11· · · · Q· · When you say 2000 version, what do you


12· ·mean?


13· · · · A· · It was published in January 20th of 2000,


14· ·but that's the same document I believe.· If you look


15· ·at the copyright on the first page, at the bottom of


16· ·the first page it says published January 20th of


17· ·2000.· And that's what I have in my reference on


18· ·page 4 of my prior art, which is the same thing.· So


19· ·I wanted to make sure I don't have a different


20· ·supplement to this.


21· · · · Q· · Sure.


22· · · · A· · It is a Part 11, and it is a -- yeah.


23· ·It's the correct version.· Yeah.· Sorry.· These


24· ·change, every month they change.· If you are
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·1· ·involved in the standards, every month there is a


·2· ·supplement and that supplement changes almost on a


·3· ·quarterly basis, so I want to make sure I'm looking


·4· ·at the same thing.· I don't mean to be picky here.


·5· · · · Q· · No, no.· That's fine.


·6· · · · A· · There could be substantial changes in


·7· ·there as we go forward.


·8· · · · Q· · That leads to my next question.


·9· ·Throughout this document there are portions that are


10· ·underlined and portions that have strike-throughs.


11· ·What is the significance of those markings?


12· · · · A· · I have been in the standards bodies


13· ·before, and what we do is that the editors when


14· ·they, the different representatives of the companies


15· ·meet in the standards body.· We may not agree on the


16· ·language or we may strike language or components of


17· ·the standards so we strike through that.· There are


18· ·components that we may need to have different


19· ·discussions, we underline those and so on and so


20· ·forth.


21· · · · · · ·There is a specific format we use to keep


22· ·the document in a format that everybody will


23· ·understand, and the last meeting, these are the


24· ·issues we discussed, these are the issue we strike
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·1· ·over, and that will continue until the final version


·2· ·is done, and even then it's not done.


·3· · · · Q· · So it's fair to say the strike-throughs


·4· ·and the underlines are edits made to a previous


·5· ·version?· Is that fair?


·6· · · · A· · Yes.· It's a continual edition of the


·7· ·standards.· And this was in 1999.· Yeah.


·8· · · · Q· · And is there an indication on this


·9· ·document that this was the version that was accepted


10· ·by the committee?


11· · · · A· · Up to this point it was accepted as it was


12· ·by the committee when it was published.· It's not --


13· ·if what you mean is a different question, I can, if


14· ·you are more specific.


15· · · · Q· · Let me ask it a different way.· Is there


16· ·anything in this document to indicate that this


17· ·isn't just a marked-up draft of the standard or of


18· ·the supplement?


19· · · · A· · No.· This is not a marked-up draft.· At


20· ·the time this was an agreed upon standard at the


21· ·time that it was published and agreed upon standard


22· ·by the committee at that point.


23· · · · Q· · How do you know that generally speaking?


24· · · · A· · By the fact that it discusses that in the
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·1· ·document as well, you know, it discusses at the top,


·2· ·this is the IEEE standards.


·3· · · · Q· · Where are you looking, sir?


·4· · · · A· · At the page 2.· It describes what the


·5· ·standards is, it describes the use of the IEEE


·6· ·standards is discussion on the second paragraph, and


·7· ·then in the fourth paragraph it discusses the


·8· ·questions that may arise regarding the meaning of


·9· ·this standard and if there are any


10· ·interpretations -- if this was a draft, there would


11· ·be a specific, either a watermark or specific things


12· ·that would say this is a draft.· So I assume -- I


13· ·was not in that committee at that time.· If this was


14· ·a draft, there would be a clear indication on that


15· ·up front or even a watermark that would say that


16· ·this is a draft document.· So...


17· · · · Q· · To the best of your knowledge, the edits


18· ·in the supplement were in fact adopted as part of


19· ·the standard; is that correct?


20· · · · A· · Yes.· And also page 8 it describes that


21· ·editing done in there.· If you look at page 8 of the


22· ·document, which is page 1 of the 802.11 document,


23· ·but the page 8 of your reference, the paragraph,


24· ·second paragraph on the page 1 of the standard, it



http://www.deposition.com





Page 126
·1· ·says the editing instructions are shown in bold, et


·2· ·cetera.· So it discusses all the formatting


·3· ·questions you already had in there.· So to the best


·4· ·of my knowledge, this was the standard that was at


·5· ·that time adopted by the IEEE body that was an


·6· ·802.11b committee, technical committee.


·7· · · · Q· · The 802.11 standard, is that also known as


·8· ·a WiFi standard?


·9· · · · A· · Would I generalize it as a WiFi standard,


10· ·802.11?· I hesitate to say that because I believe


11· ·that -- I'm just thinking if there were some other


12· ·standards that may have used the same first five


13· ·numbers as well.· I don't know whether -- but for


14· ·the sake of this discussion here, this is


15· ·specifically standard for 802.11 -- one second.· Let


16· ·me -- I guess my preference would be to keep as


17· ·802.11 dot B standard rather than calling it a WiFi,


18· ·because it is, it is 802.11b.· So I would like to


19· ·keep it that way.· I don't want to cause


20· ·interpretation of that because WiFi could be many,


21· ·many different things.· Since we are talking about


22· ·the standard, let's stick to the number it has.


23· · · · Q· · I was more asking in general.  I


24· ·understand the purpose.· I will be as specific as
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·1· ·possible.


·2· · · · A· · I was on the standards body for a few


·3· ·years and we were very sensitive about even any Bs,


·4· ·Cs or C primes and so forth.· In general if you like


·5· ·to call it a WiFi, I prefer to call it 802.11b.


·6· · · · Q· · And is it your understanding that the


·7· ·802.11b standard is implemented through a media


·8· ·access protocol known as CSMA?


·9· · · · A· · Could you point exactly in the document


10· ·you are talking about where it talks about CSMA?


11· · · · Q· · I'm asking generally.


12· · · · A· · Again with all the acronyms and all the


13· ·names, there is CSMA, there is CDMA, there is QDSS.


14· ·So if you have a specific, please point that.


15· · · · Q· · Yep.· I will try and pin that down.


16· ·Sitting here today, do you have an understanding of


17· ·what CSMA, a CSMA media access protocol is?


18· · · · A· · Not off top of my head to be frank, no.


19· ·So if you have a -- if I discuss it anywhere in my


20· ·document, please point to that.


21· · · · Q· · On page -- it's lower case Roman IV of the


22· ·actual standard, it's stamped as page 4, cardinal 4,


23· ·and starting on the previous page, it says:· "The


24· ·standards defining the access technologies are as
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·1· ·follows."


·2· · · · A· · No, I'm sorry.


·3· · · · Q· · On page 3.


·4· · · · A· · Here we go.· Okay.· So where on the page


·5· ·again?


·6· · · · Q· · So maybe we start with the paragraph on


·7· ·page 3 that says, about halfway through the page, it


·8· ·says "this family of standards."


·9· · · · A· · Yeah.· Do you want me to read that?


10· · · · Q· · Sure.


11· · · · A· · Okay.· I read that, and there are all


12· ·these annotations for the IEEE Standard 802 and so


13· ·forth and all the columns in there.


14· · · · Q· · Sure.


15· · · · A· · Then the next page is the CSMA; right?


16· · · · Q· · Right.· That second bullet point on page 4


17· ·says:· "CSMA/CD Access Method and Physical Layer


18· ·Specifications"?


19· · · · A· · Uh-huh.


20· · · · Q· · Does that refresh your recollection of


21· ·what, CSMA is a media access protocol?


22· · · · A· · I don't know what the acronym exactly


23· ·stands for, but it is media access control.· If you


24· ·don't mind, let me look at it for a second in that
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·1· ·section, which I don't know whether this document


·2· ·describes that or not.


·3· · · · Q· · If I submit to you that it stands for


·4· ·carrier sense multiple access, would you agree with


·5· ·that?


·6· · · · A· · I don't remember exactly the acronym, what


·7· ·it was.· To be frank, it's not a memory test.


·8· · · · Q· · I understand.· But, so sitting here today,


·9· ·you are not aware that the 802.11 standard


10· ·implements CSMA/CD media access protocol?


11· · · · · · ·MR. MUKERJI:· Objection to form.


12· · · · A· · Not remembering acronyms does not mean


13· ·that.· That's not what I said.· I said acronyms, I


14· ·don't remember exactly the details of acronym, what


15· ·it was for.· I am familiar with the 802.11 media


16· ·access control and what it does.· But that's outside


17· ·of the -- but anyhow, that's it.


18· · · · Q· · Is the 802.11 media access protocol based


19· ·on a master/slave relationship, or media access


20· ·protocol?


21· · · · A· · I don't recall that, but in general the


22· ·master/slave relationship can be implemented in any


23· ·network configurations in here.· But I don't


24· ·remember the details of 802.11 had a master/slave
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·1· ·configuration.· It may have been contributions in


·2· ·there and discussions in there which they supported


·3· ·master/slave.· Off the top of my head I don't


·4· ·remember that.· But I don't see what would preclude


·5· ·that from having a master/slave relationship.


·6· · · · Q· · Is there anything in the supplement IEEE


·7· ·standard that's been marked as 1443-6 that indicates


·8· ·a 802.11 protocol would implement a master/slave


·9· ·media access protocol?


10· · · · A· · Again looking at this top of my head, I


11· ·don't remember seeing that in here.· But in general


12· ·the master/slave relationship can be implemented


13· ·within a network of wire line or wireless devices


14· ·and each other.· That's not a -- that's a very much


15· ·a well-known concept in the communication systems.


16· · · · Q· · Does 802.11 encompass wire line


17· ·communications?


18· · · · A· · I said in general.· Wireless and wire.


19· ·The statement I made was a general statement.


20· · · · Q· · Sure.· I'm talking about this document


21· ·specifically.


22· · · · A· · It is a wireless system.· And I don't see


23· ·any reason why what would preclude or exclude 802.11


24· ·from having a master/slave relationship.
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·1· · · · Q· · Would you consider master/slave to be a


·2· ·type of media access technology?


·3· · · · A· · That's a very generic and general


·4· ·statement.· Master/slave relationship is used even


·5· ·in printers, and in -- it goes back to, the best I


·6· ·recollect, from 1980s, even late '70s I was taking


·7· ·network class.· At that time master/slave


·8· ·relationships was well-known fact in memory, in how


·9· ·to connect daisy-chain printers together, how to


10· ·connect memory devices together.· So it's not a,


11· ·necessarily a just a network media access control


12· ·configuration.


13· · · · Q· · In the paragraph we discussed on page 3


14· ·where it says "this family of standards", do you see


15· ·that?


16· · · · A· · Yes.


17· · · · Q· · The second sentence of that paragraph


18· ·says:· "The access standards define seven types of


19· ·medium access technologies."· Do you see that?


20· · · · A· · Yes.


21· · · · Q· · Do you have any understanding of what


22· ·those, specifically what those seven types of media


23· ·access technologies are?


24· · · · A· · Not off top of my head.· I would be happy


Page 132
·1· ·to read this.· And also it says at the end of the


·2· ·line, paragraph, that other types are under


·3· ·investigation.


·4· · · · Q· · But you don't know what those types are?


·5· · · · A· · No.· No, I do not.


·6· · · · · · ·MR. HAIGHT:· We need to change the tapes


·7· ·real quick.


·8· · · · · · ·VIDEOGRAPHER:· This concludes disk number


·9· ·four of the video deposition of Sayfe Kiaei, Ph.D.


10· ·The time is 3:33:17 p.m.· We are now off record.


11· · · · · · · · ·(Recessed at 3:33 p.m.)


12· · · · · · · · (Reconvened at 3:37 p.m.)


13· · · · · · ·VIDEOGRAPHER:· This begins disk number


14· ·five of the video deposition of Sayfe Kiaei, Ph.D.


15· ·The time is 3:37:46 p.m.· We are now on the record.


16· ·BY MR. HAIGHT:


17· · · · Q· · Dr. Kiaei, I'm going to hand you what we


18· ·are marking as Exhibit 1443-7.


19· · · · · · · (1443 Exhibit Number 7


20· · · · · · · was marked for identification.)


21· · · · · · ·THE WITNESS:· Thank you.


22· ·BY MR. HAIGHT:


23· · · · Q· · Do you recognize what's been marked as


24· ·Exhibit 1443-7?
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·1· · · · A· · Yes, I do, counsel.· It is a RFC 2663


·2· ·reference used as a prior art in my declaration,


·3· ·which is titled IP Network Address Translator (NAT)


·4· ·Terminology and Considerations.


·5· · · · Q· · Just for terminology sake, RFC, does that


·6· ·stand for requests for comments?


·7· · · · A· · Yes.· RFC stands for requests for comments


·8· ·within the network working group.


·9· · · · Q· · Do you have any understanding of what the


10· ·network working group is?


11· · · · A· · I have not participated in that group


12· ·before.· I have a general idea of what that working


13· ·group is, but I don't have a lot of detailed


14· ·information about it.


15· · · · Q· · Is that a working group within a larger


16· ·organization?


17· · · · A· · I believe so, but I'm not sure which


18· ·organization they belong to, or that it was part of


19· ·an ITU FC, IEEE.· It was overall a networking group


20· ·that, working group that we were aware of.· I don't


21· ·know the details of how they are shared and so.


22· · · · Q· · Do you see the reference in the upper


23· ·right-hand corner to Lucent Technologies?


24· · · · A· · Yes, I see that.
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·1· · · · Q· · And it's got a date of August 1999; is


·2· ·that correct?


·3· · · · A· · Yes, it does.


·4· · · · Q· · Is it possible that the network working


·5· ·group is, for lack of a better word, a working group


·6· ·within the company Lucent Technologies at the time?


·7· · · · · · ·MR. MUKERJI:· Objection to form.


·8· · · · A· · I do not know that.· I cannot comment on


·9· ·that.· I can tell you about my experience within the


10· ·working groups if that helps your question.


11· · · · Q· · No.· I'm just trying to understand the


12· ·context of where this document came from?


13· · · · A· · No.· In general working groups are -- when


14· ·the Bluetooth standard started before that, Intel,


15· ·Microsoft, a number of other companies created the


16· ·Bluetooth working group and we got together.· That


17· ·was for Bluetooth.· I don't know what this one is.


18· ·I cannot speculate.


19· · · · Q· · Did you identify this reference personally


20· ·as a prior art reference in the scope of your work


21· ·for this IPR?


22· · · · A· · I don't believe I did on this one.· No, I


23· ·did not.


24· · · · Q· · Exhibit 1443, I believe you identified the
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·1· ·title is the IP Network Address Translator (NAT)


·2· ·Terminology and Considerations; is that correct?


·3· · · · A· · Yes.· 1443-7; right?


·4· · · · Q· · Yes.


·5· · · · A· · Dash seven, yeah.


·6· · · · Q· · I'm sorry.· Did I --


·7· · · · A· · You just said 1443.


·8· · · · Q· · I apologize.· Thank you.


·9· · · · A· · That's okay.


10· · · · Q· · And I think you had alluded to it and


11· ·pointed to a paragraph in your declaration earlier


12· ·when we were generally discussing the NAT component


13· ·in the '532 patent, you referred to this document.


14· ·Would it be fair to say that network address


15· ·translation as used in this document is a method by


16· ·which IP addresses are mapped from one realm to


17· ·another in an attempt to provide transparent routing


18· ·to hosts?


19· · · · · · ·MR. MUKERJI:· Can I get that question back


20· ·please, starting with would it be fair?


21· · · · · · · · · · · · ·-· -  -


22· · · · · · ·(Whereupon the following portion of the


23· ·testimony was repeated by the Court Reporter:


24· · · · · · · ·QUESTION:· Would it be fair to say that
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·1· ·network address translation as used in this document


·2· ·is a method by which IP addresses are mapped from


·3· ·one realm to another in an attempt to provide


·4· ·transparent routing to hosts?)


·5· · · · · · · · · · · · ·-· -  -


·6· · · · A· · Give me one second.· Here we go.· I would


·7· ·like to correct your statement and go back to my


·8· ·declaration, paragraph 64, which is I feel more


·9· ·comfortable with this definition in terms of


10· ·paragraph 64, line 3, which is also described in


11· ·2663 reference, "basic NAT, which translates between


12· ·IP addresses in a private domain and an external


13· ·domain," and then it goes on describing other NAT.


14· · · · Q· · Let me point you to the first page of that


15· ·Exhibit 1443-7 in the first line of the abstract.


16· ·Do you disagree with that statement?


17· · · · A· · It is really -- it's talking about


18· ·multiple statements in here, so I don't know which


19· ·one you are talking about.· So if you are talking


20· ·about -- are you talking about the preface or


21· ·abstract?· Sorry.· Which line are we talking about


22· ·in page 1 of the RF 2663?


23· · · · Q· · The language I read to you was the first


24· ·line of the abstract.
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·1· · · · A· · Of the abstract.· Sorry.· Okay.· I was


·2· ·reading the preface.· What it says in here is that


·3· ·network address translation is a method by which IP


·4· ·addresses are mapped from one realm to another in an


·5· ·attempt to provide transparent routing to host.· In


·6· ·an attempt to provide transparent routing to host.


·7· · · · · · ·So in general I agree with that statement.


·8· ·However, it is saying in an attempt to -- it does


·9· ·not talk about the details of how and exactly it's


10· ·implemented.· And it talks about traditionally NAT


11· ·devices are used to connect an isolated address


12· ·realm with private unregistered addresses to the


13· ·external realm with globally unique registered


14· ·addresses.


15· · · · · · ·So I think it defines it a little bit more


16· ·clearly here.· And then -- then it talks about this


17· ·document attempts to describe the operation of NAT


18· ·devices and the associated considerations in general


19· ·and to define terminology used to identify various


20· ·flavors of NAT.· I agree with that statement they


21· ·have in the abstract.


22· · · · Q· · So that abstract and the language you just


23· ·read identifies that there is various flavors of


24· ·NAT; is that correct?
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·1· · · · A· · It describes the overall idea of what NAT


·2· ·is in terms of connecting isolated address field in


·3· ·the private unregistered address to an external


·4· ·realm with globally registered address.· And then


·5· ·later on it talks about various different forms of


·6· ·NAT, including the one I have in my declaration,


·7· ·which is on NAPT.· So that's what it's saying in


·8· ·that document.


·9· · · · Q· · By NAPT, you mean network address port


10· ·translation; is that correct?


11· · · · A· · Yes.


12· · · · Q· · Would you agree with me that there are


13· ·other ways to translate IP addresses between a


14· ·private domain and an external domain that don't


15· ·rely on NAT?


16· · · · · · ·MR. MUKERJI:· Objection to form and


17· ·outside the scope.


18· · · · A· · They -- my analysis was based on looking


19· ·specifically for NAT and the references I have here


20· ·and the description of what NAT, which I have in my


21· ·references.· Are there other methodologies to do it


22· ·without NAT?· There may be.· I did not consider that


23· ·and I did not look at it.


24· · · · Q· · Would a person of ordinary skill in the


Page 139
·1· ·art recognize there are multiple ways other than NAT


·2· ·to translate IP addresses in a private domain to an


·3· ·external domain?


·4· · · · A· · Again as I said, my focus was not to look


·5· ·at different ways of doing NAT and how it's done,


·6· ·but to focus on the prior art and the '532 patent


·7· ·and see how NAT is described, which is in my, the


·8· ·translation is done which is also in my document,


·9· ·declaration multiple places I have described it.


10· · · · · · ·Are there other ways of doing it?· I can


11· ·speculate and give you a hypothetical answer in the


12· ·hypothetical question.· Is there a possibility that


13· ·a POSITA may come up with their own different way of


14· ·doing that?· I cannot speculate on that.


15· · · · Q· · You can't say whether NAT is the only way


16· ·you can translate an IP address between a public


17· ·domain and a private domain?


18· · · · · · ·MR. MUKERJI:· Objection to form.


19· · · · A· · I believe I already answered that.


20· · · · Q· · So the answer is no?


21· · · · A· · My answer is my focus was not to look at


22· ·different ways of doing NAT.· My focus was to look


23· ·at the prior art and '532 and the references I have


24· ·here, and what I have is a network address
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·1· ·translation done that's described in my report.· If


·2· ·there are other ways hypothetically, there may be


·3· ·other ways.· Top of my head right now sitting here,


·4· ·I can't say that.· If you want me to look into the,


·5· ·read the NAT document, I can go through that


·6· ·document and see if there are other ways it


·7· ·describes it and look at my other references, I can


·8· ·do that.


·9· · · · Q· · Is the NAT described in Exhibit 1443-7,


10· ·did that, does that live in a particular layer of a


11· ·protocol set, network protocol set?


12· · · · A· · One place that I mention this is in my


13· ·declaration 50, in paragraph 50, page 21, where I


14· ·discuss in view of router plug-ins, how a POSITA, a


15· ·person of skill in the art, would have modified


16· ·Marchand's mobile gateway 33 to implement its


17· ·routing and address translation functionalities by


18· ·utilizing a router and routing software technology


19· ·prescribed in the router plug-ins.· So one method


20· ·would be to look at this in a router plug-in.


21· · · · · · ·MR. HAIGHT:· I object as non-responsive.


22· ·BY MR. HAIGHT:


23· · · · Q· · My question was whether or not the NAT


24· ·lives in a particular layer of the protocol stack.
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·1· ·I wasn't discussing Marchand, I wasn't discussing


·2· ·router plug-ins.· Talking about the NAT


·3· ·implementation and whether that necessarily lives in


·4· ·one layer, one particular layer of a protocol stack?


·5· · · · A· · The network translation in general for


·6· ·network address translation depends again on the


·7· ·implementation, but generally it is in the stack


·8· ·obviously above the phy layer, physical layer, and


·9· ·on the implementation, it could be in the network


10· ·layer in the middle or it could be in the upper


11· ·layer where it's, as I said in here, within the


12· ·router plug-ins and upper layer of the stack.· It


13· ·depends on the implementation.


14· · · · Q· · If you could look at page 2 of Exhibit


15· ·1443-7?


16· · · · A· · Uh-huh.


17· · · · Q· · And the fourth paragraph.· It starts by


18· ·saying, "NAT devices attempt to provide."· Do you


19· ·see that?


20· · · · A· · Yes, I do.


21· · · · Q· · And feel free to read the whole paragraph,


22· ·but I'm going to point your attention to the third


23· ·sentence that says:· "This solution only works when


24· ·the applications do not use the IP addresses as part
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·1· ·of the protocol itself."· Do you see that?


·2· · · · A· · Yes, I do.


·3· · · · Q· · Does that indicate to you that there are


·4· ·other solutions that are not based on NAT that would


·5· ·be used to translate addresses between two domains?


·6· · · · · · ·MR. MUKERJI:· Objection to form.


·7· · · · A· · That's their interpretation of it, in


·8· ·terms of they are not offering any other solutions I


·9· ·see here.· They are saying that if the particular


10· ·NAT devices attempts to provide a transparent


11· ·routing solution and do not use IP address in the


12· ·part of the protocol.· I already answered this


13· ·question in terms of are there other ways of doing


14· ·NAT, and the one I'm familiar with and I discussed


15· ·it in my report is outlined in my discussions in


16· ·here.· In this prior art is claiming that this


17· ·solution would work only with the application of --


18· ·sorry -- this solution only works when the


19· ·application do not use the IP address as part of the


20· ·protocol itself.


21· · · · · · ·Whether I agree with it or not, I have to


22· ·analyze it and look at the whole discussion they


23· ·have and see within which context they are talk


24· ·about if NAT works or doesn't work.· I'm familiar --
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·1· ·sorry.· That's it.


·2· · · · · · ·THE WITNESS:· Oh.· Did my microphone fall?


·3· ·Can you hear me?· Okay.· Good.· Forgot to put it on.


·4· · · · A· · It's very much application dependent and


·5· ·how it's implemented.


·6· · · · Q· · There could be applications that call for


·7· ·routing that don't implement the NAT system?


·8· · · · · · ·MR. MUKERJI:· Objection to form.


·9· · · · A· · What I meant in terms of an application


10· ·here was the overall architecture of the system, not


11· ·the specific applications.· For a given architecture


12· ·of hardware and software, the implementation that I


13· ·have discussed is a NAT in my report.· Again I don't


14· ·want to speculate are there any other ways of doing


15· ·that on the fly here and engineer other methods of


16· ·doing that.· I don't have that.


17· · · · Q· · I'm not asking you to speculate.· I'm


18· ·asking you based on the structure of that paragraph


19· ·that says this solution only works under certain


20· ·conditions, doesn't that necessarily mean that there


21· ·are other solutions that would be implemented in


22· ·that situation?


23· · · · A· · This is their claim and that's not what


24· ·they say.· They don't say that that solution --


Page 144
·1· ·there are not other ways of implementing this.  I


·2· ·mean that paragraph, if I read that paragraph by


·3· ·itself, I cannot conclude what exactly they mean by


·4· ·that.· I have to look at the entirety of the report


·5· ·and see this is specific example they are


·6· ·discussing, under what cases and circumstances it


·7· ·would not work.· So it's a hypothetical thing.· At


·8· ·this point I cannot point to it and analyze it.


·9· · · · Q· · If I could direct your attention to page 6


10· ·of that same exhibit, 1443-7, and the paragraph


11· ·number 3 that's headed, quote, "What is NAT?"· Do


12· ·you see that paragraph?


13· · · · A· · Oh, yes.


14· · · · Q· · Could you read that paragraph for the


15· ·record, please?


16· · · · A· · Sure.· Network address, a network address


17· ·translation is a method by which IP addresses are


18· ·mapped from one address realm to another, providing


19· ·transparent routing to end hosts.· There are many


20· ·variations of address translations that lend


21· ·themselves to different applications.· However, both


22· ·flavors of NAT devices should share the following


23· ·characteristics, which are the three characteristics


24· ·that is outlined on page 7 in terms of transparent


Page 145
·1· ·address assignment, transparent routing to address


·2· ·translation, routing here refers to forwarding


·3· ·packets and not exchanging routing information, and


·4· ·ICMP error packet payload, and it goes on more in


·5· ·here, but I'm going to stop here.


·6· · · · Q· · That's fine.· Thank you.


·7· · · · A· · Yeah.


·8· · · · Q· · RFC 2663 doesn't discuss mobile phones,


·9· ·does it?


10· · · · A· · RFC 2663 is primarily discussing


11· ·networking and in general networking as also viewed


12· ·in the abstract, it discussed network address


13· ·translation is a method by which IP addresses are


14· ·mapped from one realm to another realm.· So it's


15· ·looking at in general networking, a person of skill


16· ·in the art would be able to understand that this


17· ·networking could apply for wireless applications as


18· ·well.


19· · · · Q· · Does RFC 2663 discuss JINI/Java


20· ·technology?


21· · · · A· · To the best of my recollection, it does


22· ·not discuss JINI/Java in the RFC 2663.· Thank you.


23· · · · · · ·MR. HAIGHT:· I'm handing you -- excuse me.


24· · · · · · ·THE WITNESS:· Maybe before we start do you
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·1· ·mind if we take a five-minute break?


·2· · · · · · ·MR. HAIGHT:· That's fine.


·3· · · · · · ·VIDEOGRAPHER:· The time is 4:11:08 p.m.


·4· ·We are now off record.


·5· · · · · · · · ·(Recessed at 4:11 p.m.)


·6· · · · · · · · (Reconvened at 4:27 p.m.)


·7· · · · · · ·VIDEOGRAPHER:· This begins disk number six


·8· ·of the video deposition of Sayfe Kiaei, Ph.D.· The


·9· ·time is 4:27:16 p.m.· We are now on the record.


10· ·BY MR. HAIGHT:


11· · · · Q· · Dr. Kiaei, welcome back.


12· · · · A· · Thank you, counsel.


13· · · · Q· · Did you happen to discuss any of your


14· ·testimony today with your counsel during the break?


15· · · · A· · No, I did not, counsel.


16· · · · Q· · I'm going to hand you what we are going to


17· ·mark as 1443-8.


18· · · · · · · (1443 Exhibit Number 8


19· · · · · · · was marked for identification.)


20· · · · · · ·THE WITNESS:· Thank you, sir.


21· ·BY MR. HAIGHT:


22· · · · Q· · Do you recognize Exhibit 1443-8?


23· · · · A· · Yes, I do, counsel.· It is a, the


24· ·reference I call Marchand, which is patent
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·1· ·WO2001/076154.


·2· · · · Q· · This is a document you reviewed in


·3· ·preparation for your declaration?


·4· · · · A· · Yes, sir, I did.


·5· · · · Q· · And Marchand teaches at a high level using


·6· ·an ad hoc network to share services amongst the


·7· ·devices in that ad hoc network?· Would you agree


·8· ·with that?


·9· · · · A· · What Marchand teaches is that paragraph 25


10· ·on my declaration, which describes a mobile phone


11· ·configured to act as a gateway between two different


12· ·networks, an external wireless IP network and a


13· ·local wireless ad hoc network as shown in Figure 3


14· ·of Marchand.


15· · · · Q· · And what is your understanding of what an


16· ·ad hoc network is?


17· · · · A· · I described that also further in paragraph


18· ·28 of my declaration.· Local ad hoc network 30 can


19· ·be a wireless network for an office, for example.


20· ·Therefore, Marchand's local ad hoc network 30 can be


21· ·a corporate or private network that is connected via


22· ·gateway 33 to a cellular network.


23· · · · · · ·And later on on line 3 I discuss that


24· ·Marchand also describes other examples of local ad
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·1· ·hoc network such as networks in home, local networks


·2· ·such as security surveillance system and


·3· ·temperature-control thermostat, unquote.


·4· · · · Q· · Does the term "ad hoc" have a particular


·5· ·meaning to one of skill in the art as you defined it


·6· ·in this IPR?


·7· · · · A· · Excuse me one second.· So that is


·8· ·discussed in my declaration paragraph 31 where I


·9· ·elaborate more on the network here.· In addition to


10· ·communicating with external network via the gateway


11· ·33, Marchand describes that local devices on the


12· ·Bluetooth ad hoc piconet can communicate with each


13· ·other.· For example, Marchand describes that a user


14· ·with a Bluetooth compliant mobile phone may walk


15· ·into a room that has a printer and a laptop network,


16· ·both of which are also Bluetooth compliant.· So this


17· ·is the gist of the local network which is also


18· ·called ad hoc network.


19· · · · Q· · And generally speaking, outside of what


20· ·Marchand is saying, what would one of skill in the


21· ·art understand an ad hoc network to be?


22· · · · A· · In general, an ad hoc network, general


23· ·terminology network, is a network that is formed in


24· ·an ad hoc fashion.· It's a local area network
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·1· ·typically, but not necessarily constrained to that,


·2· ·that user can enter that network such as an example


·3· ·I use here, that somebody walks with a Bluetooth


·4· ·compliant mobile phone, may walk into a room as an


·5· ·ad hoc; that person was not a member of that


·6· ·network, they can come in and join the network and


·7· ·use a printer and laptop, et cetera.· That's why


·8· ·they call it an ad hoc network.


·9· · · · Q· · The ability to join the network on the


10· ·fly, if you will?


11· · · · A· · Ad hoc fashion.· It's an ad hoc definition


12· ·by itself.


13· · · · Q· · And you mentioned that, that it describes


14· ·local devices on a Bluetooth ad hoc piconet.· What


15· ·is your understanding of what a piconet is?


16· · · · A· · That doesn't have a real clear -- it is


17· ·relative that what's called a piconet.· In general a


18· ·piconet started with a Bluetooth compliant devices


19· ·that is a smaller number of devices in a local area


20· ·network connected together.· May or may not be local


21· ·area network, and I have seen other nets which are


22· ·called piconets that may be outside of the realm of


23· ·Bluetooth network.


24· · · · Q· · Sorry.· Go ahead.
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·1· · · · A· · That's it.


·2· · · · Q· · Bluetooth is not synonymous with piconet,


·3· ·in general?


·4· · · · A· · It started that way.· Are there piconets


·5· ·that are outside of Bluetooth or that doesn't have


·6· ·only Bluetooth network in there?· I can't recall


·7· ·from top of my head.


·8· · · · Q· · And when you say the piconets started out


·9· ·as always being Bluetooth, was that prior to 2000?


10· · · · A· · I believe it was around prior to 2000 or


11· ·somewhere around there the piconet, ad hoc piconet


12· ·concept was brought into the Bluetooth network


13· ·interest group.


14· · · · Q· · That's when piconets were first discussed


15· ·with Bluetooth?


16· · · · A· · Yeah, I can't say the top of my head and


17· ·on the fly says that piconet was a notion before


18· ·that or not.· I don't know that.· Right now I don't


19· ·know that.· But as I said in my report, in here we


20· ·are discussing Bluetooth ad hoc piconet network that


21· ·communicate with each other.· Whether that


22· ·terminology was used elsewhere before Bluetooth or


23· ·not, I don't remember.· I don't recall that.


24· · · · Q· · If I could point you to Figure 2 of
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·1· ·Exhibit 14143-8, which is near the end on page 23 of


·2· ·the exhibit.


·3· · · · A· · Yes.· I have it.


·4· · · · Q· · What is Marchand depicting in Figure 2?


·5· · · · A· · In page 5 of the Marchand reference, which


·6· ·is same as page 7 of what's at the bottom, it


·7· ·describes what Figure 2 is, which is an illustrative


·8· ·drawing illustrating a protocol stack for a mobile


·9· ·Bluetooth piconet that has been extended into the IP


10· ·wireless LAN implementing JINI and Java technologies


11· ·in accordance with the teaching of the present


12· ·invention.


13· · · · Q· · Just for housekeeping purposes, can we


14· ·agree to refer to the page numbers at the top of the


15· ·document?


16· · · · A· · Okay.


17· · · · Q· · I understand it gets confusing if we go


18· ·back and forth.· I know you pointed out both, but I


19· ·will clarify if we need to.· But as we go forward,


20· ·if we could stick to the page number at the top.


21· · · · · · ·And in that protocol stack of Figure 2 you


22· ·have both a physical layer and a link layer; is that


23· ·correct?


24· · · · A· · Yes.
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·1· · · · Q· · What is your understanding of what a link


·2· ·layer is?


·3· · · · A· · In general, it's a layer that links or


·4· ·connects, part of a Bluetooth network that connects


·5· ·a physical layer and the information from the


·6· ·physical layer and processes that for the network


·7· ·transport layer or the IP layer above it.


·8· · · · · · ·And I described that a little bit further


·9· ·in the paragraph 34 of my report, declaration.


10· ·Which is Marchand mobile gateway 33 utilizes


11· ·various -- utilizes various types of software to


12· ·implement routing and communications over the


13· ·cellular and local wireless network, such as link


14· ·layer and network layer and network transport layer,


15· ·et cetera.


16· · · · Q· · And those layers that you just read are


17· ·shown in Figure 2.· Would you agree that that


18· ·protocol stack shown there is unique to Marchand,


19· ·the Marchand system?


20· · · · A· · The protocol stack layer in general is a


21· ·description of the various components and the layers


22· ·of a network formed in a hierarchical fashion,


23· ·bottoms up, and their description here falls within


24· ·that general network stack in terms of having the
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·1· ·phy layer and the link layer at the bottom and then


·2· ·the application layer on top, and the services, the


·3· ·operating system there.· Now the exact lining, you


·4· ·cannot really put that in there exactly separating


·5· ·each one of them, but the idea is that you are


·6· ·performing a description of the layers such that


·7· ·each layer has a different functionalities in the


·8· ·network of communications.


·9· · · · Q· · And what do you mean when you say in


10· ·hierarchical fashion?


11· · · · A· · I think your question was related to is


12· ·that a general description, is that a unique


13· ·description of, that applies to Marchand in Figure


14· ·2; correct?


15· · · · Q· · Uh-huh.


16· · · · A· · And the answer is unique in terms of -- in


17· ·my opinion it is a relatively standard description


18· ·of how the different layers are there and their


19· ·functionalities.· When I said hierarchical, what I


20· ·meant is application layer is on top and the


21· ·physical layer being on the bottom.


22· · · · Q· · But you would agree that not every device


23· ·with a Bluetooth chipset uses that same protocol


24· ·stack; correct?



http://www.deposition.com





Page 154
·1· · · · · · ·MR. MUKERJI:· Objection to form.


·2· · · · A· · In general the general guidelines are


·3· ·similar.· The general description of the network


·4· ·protocol stack would be similar to what is shown in


·5· ·here.· But again that's hypothetical.· I can't look


·6· ·at every specific Bluetooth implementation and see


·7· ·how they are done.


·8· · · · Q· · Does every Bluetooth implementation


·9· ·include a JINI technology layer or a Java technology


10· ·layer?


11· · · · A· · Not necessarily, but it will have the


12· ·appropriate software and technology that would do


13· ·similar functionalities.· And the same way that the


14· ·physical layer is not exactly specified the details


15· ·of it here, but one would know what is in the


16· ·physical layer, what are the functionalities.


17· · · · · · ·Operating system 18 is not showing exactly


18· ·what language it is and what form of operating


19· ·system it has, but in general one would know what it


20· ·is, and they, in here the JINI and Java technology


21· ·layer is also shown and the one who is familiar with


22· ·the art will know that the JINI and Java technology


23· ·in the layer relative to the others, where they are


24· ·and how they are processing information.
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·1· · · · Q· · Okay.· So one would understand where a


·2· ·JINI technology and a Java technology layer would


·3· ·fit, but that doesn't necessarily mean that those


·4· ·layers are in every Bluetooth device protocol stack;


·5· ·correct?


·6· · · · A· · I was not asked to look at the specific


·7· ·Bluetooth technologies available in the marketplace


·8· ·and what they use in those stacks.· They could be


·9· ·using it, they could not be using it.· This is one


10· ·representation that this, this prior art shows,


11· ·which is one way of implementing it.


12· · · · · · ·And I think if you look at the, my


13· ·declaration paragraph 34, line 13, it says that --


14· ·actually, I take it back.· It is line 10.· It says


15· ·that:· For example, based on Marchand's disclosure,


16· ·including, for example, that the network 30 devices


17· ·such as laptop computer, printer, personal digital


18· ·assistants, are all Bluetooth compliant and


19· ·JINI/Java capable.


20· · · · Q· · Referring to those devices you just


21· ·listed, I understand that.· I'm saying are all


22· ·Bluetooth capable devices, do all Bluetooth capable


23· ·devices necessarily have a JINI technology and Java


24· ·technology layer in their protocol stack?
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·1· · · · A· · It will have a technology similar to what


·2· ·JINI and Java technologies have.· It will have


·3· ·technologies related to that.· But would it have


·4· ·with every device, Bluetooth device would have that?


·5· ·Not necessarily.· I haven't looked at all of the


·6· ·Bluetooth radios and see what they use in there.


·7· · · · Q· · What is a technology similar to Java


·8· ·technologies that all Bluetooth devices would have?


·9· · · · A· · In terms of JINI and Java technology?


10· · · · Q· · No.· You said that all Bluetooth devices


11· ·would have a technology similar to what Java


12· ·technologies have.· I'm asking what those


13· ·technologies are?


14· · · · A· · These will be software that are


15· ·interfacing with the operating system and the


16· ·application layer and services offered there.· So I


17· ·describe that also in my declaration.· For example,


18· ·in paragraph 33, the last two lines discusses that,


19· ·that it would have an operating system layer 18, a


20· ·Java technology layer and a JINI technology layer


21· ·and a JINI call control client and a SIP client in


22· ·there.


23· · · · Q· · You would agree not all Bluetooth capable


24· ·devices have an SIP client; correct?
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·1· · · · A· · SIP, which is session initiation protocol,


·2· ·I can't speculate on whether all the Bluetooth


·3· ·devices would have it or not.· It is used, for


·4· ·example, as an email or other types of session


·5· ·initiation going on.· I haven't look at all of the


·6· ·Bluetooth systems out there.· The one that I have


·7· ·referenced in here, in Marchand, is capable of


·8· ·performing SIP operations, SIP calls.


·9· · · · Q· · Isn't the main teaching of Marchand the


10· ·ability to use the SIP client of the gateway that is


11· ·not existent on any of the other devices in the


12· ·piconet?


13· · · · · · ·MR. MUKERJI:· Objection to form.


14· · · · A· · I would not characterize it that way.  I


15· ·have outlined what the main features of the Marchand


16· ·are in my declaration, which is the paragraph 25


17· ·throughout the declaration going to paragraph 34.


18· ·It's a number of different features that it offers


19· ·which are outlined there.


20· · · · Q· · The Bluetooth standard is based on a


21· ·master/slave protocol; is that correct?


22· · · · A· · I'm not sure what you mean by a


23· ·master/slave protocol.· I don't remember of any


24· ·specific protocol called a master/slave protocol in
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·1· ·the IEEE definitions.


·2· · · · Q· · So when I say the words master/slave


·3· ·protocol, you don't know what that means?


·4· · · · A· · I know what master/slave means.· But if


·5· ·you are talking about master/slave protocol, is it a


·6· ·specific protocol -- I know what master/slave means,


·7· ·if that's what you are asking.


·8· · · · Q· · Is Bluetooth based on master/slave


·9· ·configuration?


10· · · · A· · Bluetooth has the capability to enable


11· ·master/slave operations in the network, yes.· That's


12· ·what I would characterize it as.


13· · · · Q· · And Marchand relies on a master/slave


14· ·configuration in defining the piconet between two


15· ·Bluetooth enabled devices; is that true?


16· · · · A· · Marchand on paragraph -- sorry -- on my


17· ·declaration, paragraph 27, I describe, the last two


18· ·lines of that paragraph, I do describe this feature


19· ·you just mentioned, that the mobile gateway 33 acts


20· ·as a Bluetooth master unit for the locally connected


21· ·services, such as laptop, printer acting as a


22· ·Bluetooth slaves-- acting as Bluetooth slaves to the


23· ·mobile phone.· Sorry.


24· · · · Q· · And in a master/slave arrangement there
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·1· ·can only be one master; is that true?


·2· · · · A· · Yes, it is true.


·3· · · · Q· · And in a master/slave arrangement it's the


·4· ·master controls all communication between the


·5· ·slaves.· Is that also true?


·6· · · · A· · I would characterize it as true in


·7· ·general, yes.


·8· · · · Q· · And in a master/slave arrangement in which


·9· ·there are multiple slaves to that one master, those


10· ·two slaves cannot talk to each other without going


11· ·through the master; is that correct?


12· · · · A· · In general that is true, yes.· Yes, that


13· ·is true.


14· · · · Q· · Is there a limit to the number of devices


15· ·that can be part of a Bluetooth piconet?


16· · · · A· · Theoretically, no.· But in practice, yes.


17· · · · Q· · What is that limit?


18· · · · A· · It depends on the number of -- it depends


19· ·on how many bits it uses for the IP address and how


20· ·many bits it has there and so forth.


21· · · · Q· · There is no standard number defined in the


22· ·Bluetooth standard?


23· · · · A· · I don't recall at this point off the top


24· ·of my head.· But there is a physical limit to it.


Page 160
·1· · · · Q· · Do you have an understanding of what a


·2· ·scatternet is in the context of Marchand?


·3· · · · A· · I have to look and see if Marchand


·4· ·discussed it or not.


·5· · · · Q· · Let me ask you in general.· Do you have a


·6· ·general understanding of what a scatternet is?


·7· · · · A· · Yes, I do.


·8· · · · Q· · What is your understanding?


·9· · · · A· · My understanding of a scatternet is a


10· ·number of local area networks that are scattered and


11· ·they are talking to each other.· Or they are


12· ·scattered over a, an area and they are talking, they


13· ·are communicating with each other.


14· · · · Q· · Is it fair to say a scatternet is multiple


15· ·independent piconets?


16· · · · A· · I would characterize it that there are


17· ·multiple piconets or local area networks that are


18· ·communicating with each other.· Independent or not,


19· ·I don't know that.· I can't say off the top of my


20· ·head.


21· · · · Q· · If I could point you to page 2 of


22· ·Marchand, and roughly around line 25, the last line


23· ·of that paragraph.


24· · · · A· · Uh-huh.
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·1· · · · Q· · Can you read that last sentence for the


·2· ·record?


·3· · · · A· · Sure.· It is, "multiple independent and


·4· ·non-synchronized Piconets form a scatternet."


·5· · · · Q· · Is that consistent with your understanding


·6· ·of what a scatternet is?


·7· · · · A· · It is, yes.· Independent and


·8· ·non-synchronized, I question that, but in general


·9· ·it's a multiple number of piconets that are


10· ·communicating with each other.


11· · · · Q· · What is your understanding of what


12· ·non-synchronized means?


13· · · · A· · From this sentence I don't have a clear


14· ·understanding what that means.· It can mean


15· ·different things based on how it's interpreted.· Is


16· ·it synchronous that all the clocks are the same


17· ·clocks?· Does it use a global clock system, use a


18· ·local clock system?· There are many different


19· ·scenarios.· I don't know what they mean by


20· ·non-synchronized.· Neither from that one sentence


21· ·can I say what independent means unless there is a


22· ·clear description of that.


23· · · · Q· · And so in each of those piconets within a


24· ·scatternet the master of the given piconet, they
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·1· ·control the clock and the synchronization; correct?


·2· · · · A· · Within them -- I think you are talking


·3· ·about the architecture of the actual -- you want me


·4· ·to design and engineer and discuss the architecture


·5· ·of what a piconet is, I don't believe that's true.


·6· ·No.· That's not correct.


·7· · · · Q· · What is the role of a master in a


·8· ·master/slave configured piconet?


·9· · · · A· · I can tell you in what functionalities and


10· ·how it is used in my declaration in terms of the,


11· ·the current discussions we have if you would like me


12· ·to focus on that.


13· · · · Q· · Let me ask you a different question.


14· · · · A· · Sure.


15· · · · Q· · A single device could be part of multiple


16· ·piconets at the same time; is that true?


17· · · · · · ·MR. MUKERJI:· Objection to form.


18· · · · A· · Theoretically speaking, if you are talking


19· ·about -- you are asking me to speculate in terms of


20· ·theoretically speaking, would a single device in a


21· ·piconet can be a member of another piconet?


22· ·Possibly can exist.· It depends on the architecture.


23· ·I have to look at what it is.


24· · · · Q· · Wouldn't the fact that you could have
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·1· ·multiple piconets within a scatternet, doesn't that


·2· ·necessarily mean that some of those devices are


·3· ·going to be on multiple piconets?


·4· · · · A· · Not necessarily.· It's possible that the


·5· ·piconets are communicating with each other or the


·6· ·masters of the piconets are communicating with each


·7· ·other.


·8· · · · Q· · In the piconet described in Marchand,


·9· ·would you agree that it's the JINI/Java technology


10· ·that allows the devices to share the services, to


11· ·connect -- well, to share services?


12· · · · A· · What I describe in my declaration, line


13· ·57, is that having the plug-in, a POSITA -- in


14· ·addition, a POSITA would have understood that


15· ·implementing Hoffman's cellular download plug-in


16· ·modules would have enabled various features to be


17· ·added, upgraded or replaced at any time, by


18· ·downloading new features and modules into the


19· ·memory.


20· · · · · · ·And in paragraph 50 of my declaration,


21· ·line 6, is that discussing the plug-in based routing


22· ·software could have been implemented in Marchand's


23· ·mobile phone gateway to implement various types of


24· ·routing functions such as routing IP packets, IP
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·1· ·address transmission, and would have been used in


·2· ·conjunction with other technologies in Marchand's


·3· ·gateway 33 such as JINI, et cetera.


·4· · · · · · ·So it's a combination of these together


·5· ·which I'm discussing in providing a, in applying


·6· ·JINI technologies.


·7· · · · · · ·MR. HAIGHT:· I object as non-responsive.


·8· ·BY MR. HAIGHT:


·9· · · · Q· · I wasn't asking you about Hoffman or


10· ·router plug-ins or anything else.· I'm talking just


11· ·about Marchand.


12· · · · A· · Okay.


13· · · · Q· · Now, let me point you to page 2 of


14· ·Marchand, around line, the last line that starts,


15· ·"the design of the JINI architecture."· Do you see


16· ·that?


17· · · · A· · Yes.


18· · · · Q· · Could you read that sentence, and it


19· ·continues on to page 3?


20· · · · A· · Yes, I will.· "A JINI system is a


21· ·Java-technology-centered, distributed software


22· ·system designed for simplicity, flexibility and


23· ·federation.· The JINI architecture provides


24· ·mechanisms for machines or programs to enter into a
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·1· ·federation where each machine or program offers


·2· ·resources to the other members of the federation and


·3· ·uses resources as needed.· The design of JINI


·4· ·architecture exploits the ability to move Java


·5· ·programming language code from machine to machine,


·6· ·and it unifies, under the notion of a service, the


·7· ·user, the software, and the hardware components of


·8· ·the machines themselves."


·9· · · · · · ·So what I would like to say in here is


10· ·that I do not in this declaration of '532, I am not


11· ·discussing the features of JINI as I just read here.


12· ·I think we are a bit spilling into other discussions


13· ·that we may have tomorrow on other patents.


14· · · · · · ·I don't -- I prepared my declaration based


15· ·on the '532 patent, and in here what I'm discussing


16· ·is the features of in this case how we are using


17· ·some of the features of JINI as a, in paragraph 33,


18· ·the last line, as a JINI call control client, et


19· ·cetera.· I don't believe I discuss here the features


20· ·that you are talking about right now in the patent.


21· ·At least at this point I'm not discussing it.


22· · · · Q· · Will you turn to paragraph 33 of your


23· ·declaration?


24· · · · A· · Uh-huh.
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·1· · · · Q· · And at the end of paragraph 33 you do


·2· ·identify the Java technology layer, the JINI


·3· ·technology layer, and the JINI call control client


·4· ·in that paragraph, do you not?


·5· · · · A· · Yes.· That's the one, yes, we were just


·6· ·discussing, yes.


·7· · · · Q· · And in paragraph 34 you discuss the JINI


·8· ·technology layer and the Java technology layer in


·9· ·the very next paragraph.· Is that also true?


10· · · · A· · Yes.· In line five of the Java technology


11· ·and JINI technology I discuss the use of JINI and


12· ·Java technology.


13· · · · · · ·VIDEOGRAPHER:· This concludes disk number


14· ·six of the video deposition of Sayfe Kiaei, Ph.D.


15· ·The time is 5:26 p.m.· We are now off the record.


16· · · · · · · · ·(Recessed at 5:26 p.m.)


17· · · · · · · · (Reconvened at 5:41 p.m.)


18· · · · · · · (1443 Exhibit Number 9


19· · · · · · · was marked for identification.)


20· · · · · · ·VIDEOGRAPHER:· This begins disk number


21· ·seven of the video deposition of Sayfe Kiaei, Ph.D.


22· ·The time is 5:41 p.m.· We are now on the record.


23· ·BY MR. HAIGHT:


24· · · · Q· · Dr. Kiaei, did you discuss any of the
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·1· ·substance of your testimony while we were just on


·2· ·break with counsel?


·3· · · · A· · No, I did not, counsel.


·4· · · · Q· · I believe you have been handed what has


·5· ·been marked as Exhibit 1443-9?


·6· · · · A· · Yes, I have that in front of me.


·7· · · · Q· · Do you recognize that document?


·8· · · · A· · Yes.


·9· · · · Q· · What is Exhibit 1443-9?


10· · · · A· · That is the -- here we go.· Software


11· ·architecture for next generation routers, for router


12· ·plug-ins reference.


13· · · · Q· · That seems to be a paper that was


14· ·published for Sigcomm '98, S-I-G-C-O-M-M?


15· · · · A· · Yes.


16· · · · Q· · Is that fair?


17· · · · A· · Yes.


18· · · · Q· · This is a document you reviewed in


19· ·preparation for your declaration; true?


20· · · · A· · Yes, I did.


21· · · · Q· · If we refer to this article as simply


22· ·Router Plug-ins, will you understand that?


23· · · · A· · Yes, sir.


24· · · · Q· · In the article Router Plug-ins, would you
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·1· ·agree that it describes particular software


·2· ·architecture for routers?


·3· · · · A· · The router plug-in describes -- I'm


·4· ·reading paragraph 35, line two, describes an


·5· ·extensible and modular router software architecture


·6· ·that can be dynamically upgraded -- that can


·7· ·dynamically upgrade router software in an


·8· ·incremental fashion.


·9· · · · Q· · And do you have a sense of what types of


10· ·routers this article is discussing?


11· · · · A· · Yes.· The software architecture of router


12· ·plug-ins -- I'm reading paragraph 36 -- allows code


13· ·modules called plug-ins to be dynamically added and


14· ·configured to the router.· The plug-ins are the


15· ·modules that is adding, and the code modules or


16· ·plug-ins are loaded into the kernel of a router in a


17· ·simple yet flexible fashion.


18· · · · Q· · Right.· My question is a little bit


19· ·different.· My question was what types of routers is


20· ·this article discussing?


21· · · · A· · Oh, what types of routers?· It was


22· ·discussing in general the general routers, however,


23· ·at the beginning of it it's discussing some examples


24· ·such as new functionality is being added in terms of
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·1· ·IP routers, et cetera.


·2· · · · Q· · What is your understanding of what a


·3· ·general router is?


·4· · · · A· · I think we had that discussion earlier


·5· ·this morning in terms of a router which routes


·6· ·communications between two networks.


·7· · · · Q· · And in the time frame of October of 1998


·8· ·did those routers -- let me ask a different


·9· ·question.· The very first line of the abstract says:


10· ·"Present day routers typically employ monolithic


11· ·operating systems which are not easily upgradable


12· ·and extensible."· Do you see that?


13· · · · A· · Yes, I do.


14· · · · Q· · And present day at the time of this


15· ·article would have been around October of 1998; is


16· ·that fair?


17· · · · A· · Yes, it is.· Yeah.


18· · · · Q· · Do you have an understanding of what a


19· ·person of ordinary skill in the art at the time of


20· ·this paper would understand a present day router to


21· ·be?


22· · · · A· · In 1998?· Yes.· I have a pretty good


23· ·understanding of it.


24· · · · Q· · What is your understanding?
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·1· · · · A· · A router would be what I described in


·2· ·terms of routing -- connecting the two different


·3· ·networks together and routing from one network to


·4· ·another network.· Communications between two


·5· ·networks.


·6· · · · Q· · Would it include any particular hardware?


·7· · · · A· · The specifics of the hardware depends on


·8· ·the implementation, but not necessarily.


·9· · · · Q· · Do you have an understanding what a


10· ·monolithic operating system is?


11· · · · A· · If you are referring to abstract, the


12· ·first line you just read, I presume you are talking


13· ·about that, and my understanding of what they mean


14· ·by there is monolithic in terms of -- there are


15· ·different ways to interpret this.· One could be in


16· ·terms of integrated operating system.· I don't know


17· ·what they exactly mean in there.· But if you want a


18· ·layman description of what they are talking about, I


19· ·can describe that.


20· · · · Q· · I'm sorry.· Were you done?


21· · · · A· · Yeah.· Monolithic, yeah.


22· · · · Q· · So in your review and study of this


23· ·reference, did you arrive at any interpretation of


24· ·what a monolithic operating system was?
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·1· · · · A· · The characteristics of it from the rest of


·2· ·the sentence that they are discussing in here, I


·3· ·assume they meant is an operating system which is


·4· ·not easily upgradeable or extensible, thereby the


·5· ·name monolithic.


·6· · · · Q· · Later on in that abstract, the last


·7· ·sentence, do you have an understanding of what a


·8· ·monolithic best-effort kernel is?


·9· · · · A· · Again I'm going to rely on my


10· ·understanding of what this was saying, which is


11· ·discussing a -- and it's comparing the performance


12· ·of the new proposed router plug-in in various places


13· ·in the paper.· What he means is that it's an


14· ·operating system which is fixed and non-extensible


15· ·and not easily upgradeable.


16· · · · Q· · And that's referring to the kernel?


17· · · · A· · Referring to the kernel, yes.


18· · · · Q· · And how does a kernel relate to an


19· ·operating system, generally speaking?


20· · · · A· · Kernel in general means -- what they are


21· ·talking about here is a very generic, general


22· ·discussion of the kernel.· Whether it's, it's a


23· ·kernel of operating system or a kernel of a other


24· ·functionalities in a network system, such as other
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·1· ·blocks used in there and the kernel software of that


·2· ·with other blocks, so it's not going in absolute


·3· ·form of saying a kernel being a specific part of a,


·4· ·an operating system kernel.


·5· · · · Q· · In the third sentence of the abstract it


·6· ·says:· "We have designed and implemented a high


·7· ·performance, modular, extended integrated services


·8· ·router software architecture in the NetBSD operating


·9· ·system kernel."· Do you see that?


10· · · · A· · Yes, I do.


11· · · · Q· · And this new architecture that's described


12· ·here, is that -- is that the extended integrated


13· ·services router, the EISR that's discussed


14· ·throughout this paper?


15· · · · A· · What is discussed in this paper is the --


16· ·in this paper it's discussing that based on the


17· ·Figure 1, and yes, it is, based on Figure 1.


18· · · · Q· · Do you have an understanding what a NetBSD


19· ·operating system is?


20· · · · A· · I have not encountered that before, that


21· ·specific operating system they discuss here.· But


22· ·when I read the paper, I recall seeing it in there


23· ·what it was, but I don't exactly remember now but I


24· ·see that.· I can look and find it for you.
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·1· · · · Q· · So it refers to this NetBSD operating


·2· ·system kernel?


·3· · · · A· · Correct.


·4· · · · Q· · And in Figure 1 there is a, on both sides


·5· ·it's comparing a best-effort versus an EISR?


·6· · · · A· · Uh-huh.


·7· · · · Q· · And there is a, it looks like to be a user


·8· ·layer and a kernel layer.· Do you see that?


·9· · · · A· · Yes, I do.· Yes.


10· · · · Q· · Is the kernel part of the operating


11· ·system?


12· · · · A· · It's not clear here that is part of the


13· ·operating system or not.· It is a part of a -- for


14· ·this particular figure, excuse me, the kernel is


15· ·part of the, this particular router's operating


16· ·system or software, whatever the core of it is, yes.


17· · · · Q· · And if I could point you to page 230 of


18· ·the Router Plug-ins article, page 6 of the exhibit.


19· ·In the, I guess it's the second full paragraph that


20· ·starts "we envision."· Do you see that?


21· · · · A· · Yes, I do.


22· · · · Q· · The second sentence there says:· "First,


23· ·our architecture fits very well into the operating


24· ·system of small and mid-sized routers."· Do you see
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·1· ·that?


·2· · · · A· · Yes, I do.


·3· · · · Q· · So is it fair to assume that this


·4· ·architecture they are describing in this article is


·5· ·part of the operating system?


·6· · · · A· · Operating system of mid, small and


·7· ·mid-sized routers, right.· Because in general


·8· ·operating system is a very generic term that is used


·9· ·for many different things.


10· · · · Q· · Sticking with that same paragraph, in the


11· ·time frame of 1998, the time of this paper, what


12· ·would one of ordinary skill in the art understand a


13· ·small router to be?


14· · · · A· · 1998.· I don't know how they measure small


15· ·and large sizes of the router and what they mean in


16· ·here.· Is it based on -- it could be based on many


17· ·factors.


18· · · · Q· · And forgive me if I have forgotten your


19· ·resume', but would you consider yourself to have


20· ·been one of ordinary skill in the art at least as of


21· ·1998?


22· · · · A· · Yes.


23· · · · Q· · Do you have any understanding what you


24· ·would have thought a small router would have been in
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·1· ·that time frame?


·2· · · · A· · 1998.· It's a relative term.· Even if you


·3· ·were at that looking at it, if it was 1998 right now


·4· ·sitting there, what was small and medium size at


·5· ·that time is substantially different than what we


·6· ·call small and medium if I was at that time.· It


·7· ·depends on the size, it depends on the company,


·8· ·where I was working.


·9· · · · · · ·If I was at Motorola looking at mobile


10· ·phone, I would have a different definition of small


11· ·and medium size routers.· If I was working on a


12· ·cable modem, I would call it differently, and if I


13· ·was working on a server, I would call it


14· ·differently.· I don't think there was a standard


15· ·that says that server has the biggest one and pagers


16· ·has the smallest one.· I mean how do you measure


17· ·them?· By what is the criteria for measurement in


18· ·there?· I would have an understanding of what it is.


19· ·But would I compare that by what?· I don't know what


20· ·that is.


21· · · · Q· · Would it be the size of a laptop?


22· · · · A· · I -- I can't speculate that when they are


23· ·talking about size, is it physical size versus


24· ·actual numbers of lines in a software or how much
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·1· ·memory it takes or how big of a board it is, or how


·2· ·many -- on the two different sides of the router how


·3· ·many ports it has?· I can give you a general idea if


·4· ·you like.


·5· · · · Q· · That's what I'm asking, based on your


·6· ·experience as a person who is of ordinary skill at


·7· ·least in 1998.


·8· · · · A· · In 1998 it depended on the implementation.


·9· ·Medium -- I can give you a rough idea of small and


10· ·medium size router, I -- it again depends on


11· ·application.· Are you talking about -- can you be


12· ·more specific?· Can we focus at least on ISDN, cable


13· ·modem, network router, internet router?· Can you be


14· ·more specific?· Then I can give you better answer.


15· · · · Q· · What about the types of routers that are


16· ·discussed in the paper?


17· · · · A· · In the paper it's discussing general


18· ·network architecture and the router for -- I believe


19· ·it's discussed in the application of what it is.  I


20· ·don't think they had any specific routers they were


21· ·focusing on.· They -- it's noisy.· Let's stop for a


22· ·second.


23· · · · · · ·All right.· They did not go into any


24· ·specific applications, but they have examples of the
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·1· ·plug-ins and the system they implemented on page


·2· ·237, Section six.· And this is where they performed


·3· ·a comparison of how to implement plug-ins and the


·4· ·applications of the proposed methodology they talked


·5· ·about.


·6· · · · · · ·The important thing about this reference


·7· ·is that it teaches the art and the implementation of


·8· ·a router plug-in.· What was medium or small at that


·9· ·time, which was implemented in here based on their


10· ·system at Carnegie Mellon, was to prove the concept


11· ·and applications and implementation of that, how it


12· ·works, compared to the monolithic routers, but the


13· ·art was taught there and that is the key teachings


14· ·of this prior art.


15· · · · Q· · Is it your position that a person of


16· ·ordinary skill in the art reading this article would


17· ·not be able to say what a small or mid-sized router


18· ·is without additional information?


19· · · · A· · No.· That's not what I said.· What I said


20· ·was that without focusing specifically and telling


21· ·me what exact application you are looking for, then


22· ·I won't be able to give you a size-wise.· If you are


23· ·talking about the Telco and the routers in the, what


24· ·AT&T uses and what is their description of medium,
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·1· ·small, large, it's quite different than a router


·2· ·that I have in my house, what's medium and big in my


·3· ·house.· If you focus on a specific example, I'll be


·4· ·happy to tell you that.· Absolute number?· It's


·5· ·really all relative.


·6· · · · Q· · I understand the relative nature of


·7· ·referring to something as small or mid-size.· My


·8· ·question is how one of skill in the art would


·9· ·understand that sentence that says our architecture


10· ·fits very well in the operating system of small and


11· ·mid-sized router in the context of this article?


12· · · · A· · It's hard to speculate what they meant by


13· ·that, from what they said at the time that the paper


14· ·was written and what was their understanding of


15· ·what's a small and mid-size routers by, by the


16· ·authors, by the authors of this paper.· For me it's


17· ·hard to say.


18· · · · Q· · Let's read that very next sentence on page


19· ·230 where it says, "it is particularly well


20· ·suited" --


21· · · · A· · Sure.


22· · · · Q· · -- "to the implementation of modern edge


23· ·routers that are responsible for doing flow


24· ·classification, and for enforcing the configured
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·1· ·profiles of differential service loads."


·2· · · · · · ·Do you have an understanding of what a


·3· ·modern edge router is as used in this reference?


·4· · · · A· · I don't know if they are specifically


·5· ·discussing -- I don't think they are talking about


·6· ·specifically modern edge router as specifically for


·7· ·any specific edge application, if that's what they


·8· ·mean.


·9· · · · Q· · My question is a little different.· My


10· ·question was whether you understand what a modern


11· ·edge router is?


12· · · · A· · In general they are talking about at the


13· ·time of 1998, it was what's a modern router that was


14· ·at the time being used.


15· · · · Q· · Okay.


16· · · · A· · What is important here is, again I want to


17· ·emphasize, the fact that it's the concept that is


18· ·introduced which shows a dynamic, distributed -- a


19· ·dynamic nature of these plug-ins that is introduced


20· ·to replace what they call a monolithic, not easily


21· ·upgradeable router.· That concept which is the core


22· ·concept of what they are trying to discuss and what


23· ·it is teaching, what it could be implemented at that


24· ·time is quite different than from application to
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·1· ·application.


·2· · · · Q· · Object again as non-responsive.· My


·3· ·question is what an edge router is.· I'm not talking


·4· ·about what's important about the article.· A very


·5· ·specific question of what an edge router is.· Do you


·6· ·not know what an edge router is in the context of


·7· ·this article?


·8· · · · A· · It's not clear to me reading that sentence


·9· ·what they mean by a modern edge router.· If they are


10· ·talking about edge protocol, if they are talking


11· ·about edge router being a specific product that was


12· ·then available, edge is also a wireless protocol.  I


13· ·don't know what they mean, if that's the one they


14· ·mean, but nowhere in the paper they talk about that


15· ·in terms of edge being the wireless protocol.


16· · · · Q· · Again, would one of skill in the art


17· ·understand what an edge router is during the 1998


18· ·time frame?


19· · · · · · ·MR. MUKERJI:· Objection to form.


20· · · · A· · I have already answered your question.


21· ·Looking at that, I don't know what they mean by


22· ·modern edge router.


23· · · · Q· · I understand you don't.· My question is


24· ·would one of ordinary skill in the art at the time
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·1· ·of 1998 understand what an edge router is?


·2· · · · A· · They -- there is no description of what


·3· ·the sentence modern edge router, what those three


·4· ·words mean.


·5· · · · Q· · Okay.· Do you have a sense of -- let me


·6· ·start over.


·7· · · · · · ·Do you have a sense of what size router


·8· ·would be required to perform flow classification and


·9· ·enforcing configured profiles of differential


10· ·service flows?


11· · · · A· · Today?


12· · · · Q· · In 1998 at the time of this article.


13· · · · A· · We are -- I understand what it would take


14· ·to implement a various forms of router that they,


15· ·different profiles, different services flows.· The


16· ·issue is that the application to application of this


17· ·could substantially be different.


18· · · · · · ·As I brought up the example to you of the


19· ·modern router at the time in 1998, this was a time


20· ·that ISDN was being replaced by cable modem, and


21· ·wireless data was entering in 2G wireless protocols,


22· ·optical routers had, were available, but mostly in


23· ·the Telcos, large servers were quite different than


24· ·the servers these days.· As I said, if you tell me
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·1· ·specific application, I'll be happy to tell you what


·2· ·an approximate size or software or whatever for that


·3· ·could be.


·4· · · · Q· · Router Plug-ins doesn't discuss or


·5· ·implement Java technology does it?


·6· · · · A· · It does not discuss Java technology, but


·7· ·the overall implementation of how the plug-ins are


·8· ·used can be implemented in different softwares.


·9· · · · Q· · In the operating systems; correct?


10· · · · A· · Router operating systems.· I want to be


11· ·specific, router operating systems.


12· · · · Q· · Sure.


13· · · · A· · Yeah.· Thank you.


14· · · · · · ·MR. HAIGHT:· I have no more questions at


15· ·this time.


16· · · · · · ·THE WITNESS:· Thank you, counsel.


17· · · · · · ·MR. MUKERJI:· I have no questions at this


18· ·time.· This concludes the deposition.


19· · · · · · ·THE WITNESS:· Thank you, counsel.


20· · · · · · ·VIDEOGRAPHER:· This concludes the video


21· ·deposition of Sayfe Kiaei, Ph.D., consisting of


22· ·seven DVD disks.· The time is 6:18:33 p.m.· We are


23· ·now off the record.


24· · · · · · · (Whereupon, at 6:18 p.m., the
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·1· ·deposition of SAYFE KIAEI, PH.D.


·2· ·was concluded.)


·3· · · · · · *· *· *· *  *
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·1· · ·A C K N O W L E D G M E N T· O F· D E P O N E N T


·2


·3


·4· ·I, SAYFE KIAEI, PH.D., do hereby acknowledge I


·5· ·have read and examined the foregoing pages of


·6· ·testimony, and the same is a true, correct and


·7· ·complete transcription of the testimony given by


·8· ·me, and any changes or corrections, if any, appear


·9· ·in the attached errata sheet signed by me.


10


11


12


13


14


15


16


17


18


19· ·____________________· · · · _______________________


20· ·Date· · · · · · · · · · · · SAYFE KIAEI, PH.D.


21


22


23


24


Page 185
·1· ·UNITED STATES OF AMERICA· ·)


·2· · · · · · · · · · · · · · · ·ss:


·3· ·DISTRICT OF COLUMBIA· · · ·)


·4· · · · I, ROBERT M. JAKUPCIAK, an RPR and Notary


·5· ·Public within and for the District of Columbia, do


·6· ·hereby certify:


·7· · · · That prior to being examined, the witness named


·8· ·in the foregoing deposition was duly sworn to


·9· ·testify the truth, the whole truth, and nothing but


10· ·the truth;


11· · · · That said deposition was taken down by me in


12· ·shorthand at the time and place therein named and


13· ·thereafter reduced by me to typewritten form and


14· ·that the same is a true, correct, and complete


15· ·transcript of said proceedings.


16· · · · Before completion of the deposition, review of


17· ·the transcript [ ] was [ ] was not requested.· If


18· ·requested, any changes made by the deponent (and


19· ·provided to the reporter) during the period allowed


20· ·are appended hereto.· I further certify that I am


21· ·not interested in the outcome of the action.


22· · · · · · ·Witness my hand this 25th day of


23· ·March, 2016.


24· · · · · · · · · · · · · · ·_________________________
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 1                   P R O C E E D I N G S
 2   Whereupon,
 3             VIDEOGRAPHER:  Here begins video disk
 4   number one in the video deposition of Sayfe Kiaei,
 5   Ph.D., in the matter of Samsung Electronics Company,
 6   LTD and Samsung Electronics America, Inc., and Apple
 7   Inc. versus IXI IP, LLC, in the United States Patent
 8   and Trademark Office, Before the Patent Trial and
 9   Appeal Board, for Case Number IPR2015-01443.
10             Today is Tuesday, March 15, 2016.  The
11   time on the video monitor is 9:13:09 a.m.  We are
12   now on the record.  My name is Dave Cooper.  I'm the
13   certified legal video specialist with DTI Court
14   Reporting Services, 21 Church Street, Suite 150,
15   Rockville, Maryland, 20850.
16             This video deposition is taking place at
17   Fish & Richardson, P.C. in the Dupont Conference
18   Room, located at 1425 K Street, Northwest,
19   Washington, D.C., 20005.  Would counsel and all
20   present please introduce themselves and who they
21   represent.
22             MR. MUKERJI:  Good morning.  Indranil
23   Mukerji, Kevin Greene and Won Yoon, of Fish &
24   Richardson, representing Samsung, Apple and the
0007
 1   witness here today.
 2             MR. HAIGHT:  George Haight, of Pepper
 3   Hamilton, on behalf of IXI IP.  With me from Pepper
 4   Hamilton is Griffin Mesmer, and from IXI, Steve
 5   Pedersen.
 6             VIDEOGRAPHER:  The court reporter, Robert
 7   Jakupciak, of DTI Court Reporting Services, will now
 8   swear in the witness.
 9   Whereupon,
10                    SAYFE KIAEI, PH.D,
11   called as a witness, and having been first duly

12   sworn, was examined and testified as follows:
13        EXAMINATION BY COUNSEL FOR THE PATENT OWNER
14   BY MR. HAIGHT:
15        Q    Good morning, Dr. Kiaei.
16        A    Good morning, counsel.
17        Q    My name is George Haight.  I'm here on
18   behalf of IXI.  Today I'll be taking your
19   deposition.  Have you had your deposition taken
20   before?
21        A    Yes, I have, counsel.
22        Q    How many times?
23        A    I have done it three times before.
24        Q    And when was the last time you were
0008
 1   deposed?
 2        A    It was roughly five, six months ago, the
 3   summer, last summer.
 4        Q    So I'm sure you are familiar with the
 5   proceedings, but I would like to go over just a few
 6   ground rules as to how today and the next few days
 7   will go.  Is that okay?
 8        A    Yes, please.  Thank you.
 9        Q    So today I'll be asking you questions.  I
10   will try my best to make sure those answers are
11   clear.  If you don't understand any part of my
12   question, please ask and I will try to rephrase or
13   explain.  If you do provide an answer, I will assume
14   that you understood the question.  Is that fair?
15        A    Thank you.  Yes, it is.
16        Q    From time to time your counsel may object.
17   Unless he specifically asks you not to answer, you
18   should answer the question.
19             We -- today's purpose is not to have a
20   marathon, so if at any time you need to take a break
21   or need to use the rest room, please let me know.
22   All I will ask is that if there is a question
23   pending, that you answer the question before we
24   break.  Is that fair?
0009
 1        A    Yes, it is.  Thank you.
 2        Q    Is there any reason you cannot give
 3   truthful and honest testimony here today?
 4        A    No, there is not, counsel.
 5        Q    Thank you.  You mentioned that you were
 6   deposed five or six months ago; is that correct?
 7        A    Yes.  I don't remember the exact date, but
 8   it was a few months ago here in D.C.
 9        Q    Can you briefly describe the nature of
10   that deposition?
11        A    In general, the nature of that deposition
12   was an IPR proceeding.
13        Q    Yes.  And is it fair to say you were the
14   expert witness in that proceeding?
15        A    Yes, counsel, I was.
16        Q    And can you briefly describe the subject
17   matter of that IPR, or the patents related to that
18   IPR?
19             MR. MUKERJI:  Dr. Kiaei, you can answer
20   this question.  I'll just caution you I don't know
21   what those depositions were or what you said.  Just
22   respect any confidentiality obligations.
23             THE WITNESS:  Thank you.
24             MR. MUKERJI:  If you hit a point where you
0010
 1   feel like you are getting into something
 2   confidential, let us know and we can talk.
 3        A    Thank you.  The general subject was on
 4   wireless communications.
 5        Q    Prior to that deposition when was the last
 6   time you were deposed?
 7        A    It was roughly six months before that I
 8   believe.  I want to say it was around the beginning
 9   of 2015.
10        Q    Was that for another IPR matter?
11        A    No, that was not.  That was for a -- I
12   don't know what the exact legal terminology was.  It
13   was an arbitration case for IP discussions,
14   licensing discussions.
15        Q    And was your role in that arbitration as
16   an expert witness?
17        A    Yes.  I was a technical expert.
18        Q    That technology related to wireless
19   communications?
20        A    Yes, it was wireless communications as
21   well, yes.
22        Q    I want to talk a little bit about your
23   preparation for this deposition today.  I don't want
24   to get into the specifics of conversations you had
0011
 1   with your counsel.  Obviously, that is privileged.
 2   But there are a few questions I want to ask just
 3   about how you went about preparing for this
 4   deposition.
 5             Did you meet with counsel in preparation
 6   for today's deposition?
 7        A    For today's deposition?
 8        Q    Yes.
 9        A    Yes.  I did meet with counsel for
10   preparing for today's deposition.
11        Q    When did that meeting occur?
12        A    I have been meeting them for the past two,
13   three days.
14        Q    How long would you say that -- well, let
15   me ask a different question.  Who was present at
16   those meetings, if you can recall?
17        A    Primarily the counsels by Fish &
18   Richardson who are present here.
19        Q    And over those two or three days how much
20   time would you say you spent in meetings preparing
21   for this deposition?
22             MR. MUKERJI:  So, can I just -- for
23   clarification sake, since you have four depositions,
24   you keep asking about this deposition.  The prep
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 1   time I will just tell you was for prepping for all
 2   the depositions.
 3             MR. HAIGHT:  Sure.
 4             MR. MUKERJI:  Just to clarify the
 5   question.  So you can answer about this deposition
 6   or you can answer in total, but just make it clear
 7   what your answer is.
 8             THE WITNESS:  I appreciate it.  Thank you.
 9   I would say the last few days rather than just the
10   two or three days.  For the last few days, boy, I
11   would say not only just for this deposition, but for
12   all the four depositions that I have.  What do you
13   want?  Hours?
14   BY MR. HAIGHT:
15        Q    If you can.
16        A    I can say roughly working hours, the last
17   three, four days it's been four and eight, six to
18   eight hours roughly for the last few days.
19        Q    And specifically relating to this
20   deposition, the deposition related to IPR2015-01443,
21   did you review any documents during your
22   preparations?
23        A    Yes, I did review documents in preparation
24   for --
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 1        Q    Do you recall -- sorry.  I didn't mean to
 2   interrupt.
 3        A    Absolutely.  No problem.
 4        Q    Do you recall what those documents were?
 5             MR. MUKERJI:  Yes or no question.
 6        A    Do I recall what those documents were?
 7   Yes, I do.  Roughly, yes, I do.  Yes.
 8        Q    What were those documents?
 9             MR. MUKERJI:  So I'm going to jump in
10   there.  I think you are starting to get close to
11   work product now.  You can put documents in front of
12   him and certainly ask him if he has reviewed this
13   recently and he will answer that.  But sort of
14   asking him to describe the sum total of documents
15   that were used in his privileged preparations I
16   think is getting a bit close.  I'm going to instruct
17   him not to answer.
18             MR. HAIGHT:  Let's mark this as -- I
19   think, counsel, because we have four different
20   proceedings over the next couple days, what I would
21   like to do with the exhibits is I'm going to mark
22   them with the first four letters -- I guess the last
23   four letters of the IPR, so the first exhibit will
24   be 1443-1.
0014
 1              (1443 Exhibit Number 1
 2              was marked for identification.)
 3             MR. MUKERJI:  Yes.  I understand.  Thank
 4   you.  Counsel, we may be missing some pages of the
 5   exhibit.  I have got the cover and certificate of
 6   service.  Maybe it's just a photocopying error.
 7             MR. HAIGHT:  Yep.  Here.  You can have
 8   that.  I apologize.
 9   BY MR. HAIGHT:
10        Q    Dr. Kiaei, can you just confirm that --
11   no.  You have a bad one, too.
12             MR. MUKERJI:  I will give the witness the
13   good one, and if you don't mind, I'll just look over
14   his shoulder.
15             MR. HAIGHT:  That's fine.
16             THE WITNESS:  Do you want me to put the
17   Exhibit Number on this one?
18             MR. HAIGHT:  Yes.  If you wouldn't mind.
19             MR. MUKERJI:  Let the record reflect that
20   Dr. Kiaei is removing the exhibit sticker from an
21   incorrectly photocopied exhibit and putting it on
22   the correct one.
23             THE WITNESS:  That doesn't have a second
24   page.
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 1             MR. HAIGHT:  That's fine.
 2   BY MR. HAIGHT:
 3        Q    Just to confirm, there is text on the
 4   second page of that?
 5        A    Yes, there is.  There is text on the
 6   second page.
 7        Q    Do you recognize what's been marked as
 8   Exhibit 1443-1?
 9        A    I don't recall it.
10        Q    Okay.  For the record, that is the Notice
11   of Deposition for Case Number IPR2015-1443.  I'll
12   just ask, doctor, is it your understanding that you
13   are here today specifically to discuss the subject
14   matter of IPR2015-1443?
15        A    Yes.  I am here to discuss the deposition
16   on that particular subject matter you just
17   mentioned.
18        Q    Thank you.  You can set that aside.
19        A    Thank you.
20             MR. HAIGHT:  I'm going to hand you what we
21   will mark as Exhibit 1443-2.
22              (1443 Exhibit Number 2
23              was marked for identification.)
24             THE WITNESS:  Thank you.
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 1   BY MR. HAIGHT:
 2        Q    Feel free to look through the entire
 3   exhibit, but I will ask you if you recognize that
 4   document when you've had a chance to review it?
 5        A    Yes, I do recognize this document.
 6        Q    What is Exhibit 1443-2?
 7        A    It is a copy of my vitae, resume'.
 8        Q    And this resume' was submitted with your
 9   declaration in this IPR; is that correct?
10        A    Yes, it was.
11        Q    As far as you are aware, is this CV or
12   resume' still up-to-date?
13        A    It is not up-to-date.  It is at least I
14   would say almost a year old.  There has been a
15   number of changes, additions to that.  But as of the
16   date I sent to them it was up-to-date.
17        Q    And sitting here today, do you know what
18   specifically you would update on this resume'?
19        A    I will try.  I will do my best.  My
20   positions have not changed at the university, with
21   the exception that I am currently in the process of
22   being promoted to the Vice President of Research,
23   Associate Vice President for Research in the
24   university.  The list of expert witness cases is
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 1   maybe complete.  It may have been missing a couple
 2   of them.  The one case I mentioned I had the
 3   deposition last summer is not here.  And also -- no.
 4   That's the one that's not here.
 5             Consultancies is accurate to the best of
 6   my knowledge.  Awards have not changed.
 7   Professional recognitions are the same.  IEEE
 8   editorials, there has been some additions to that,
 9   as well as invited talks.
10             My patents should be accurate.  There may
11   have been a -- I noticed last night, I was doing
12   something else and I noticed that one of my GPS
13   patents is not here.  So I have a patent on GPS
14   which I don't see it here.
15             Standards contributions are correct.
16   Except I see an error right now in item number 3 of
17   my standards contributions.  It should be Universal
18   ADSL Working Group instead of ADAL.  I'm glad we are
19   doing this.  I'm finding typos in my resume'.
20             My journal publications may not be
21   accurate.  I may have had additional ones in there.
22   And to be frank with you, I don't remember either --
23   I go and look at the IEEE database to see --
24        Q    That's fine.  I don't mean to interrupt.
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 1   I'm not trying to test your memory.  I'm trying to
 2   get a sense of whether this is --
 3        A    Sure.
 4        Q    Going back, you said you are about to
 5   receive a promotion to Assistant VP of Research; is
 6   that correct?
 7        A    Associate Vice President.
 8        Q    Associate Vice President?
 9        A    Right.
10        Q    When will that promotion take effect?
11        A    Sometime in the next month or two if
12   everything is agreed upon.
13        Q    Will you continue to be professor and
14   director of the NSF Wireless Research Center upon
15   your promotion, or will your responsibilities change
16   in that regard?
17        A    That's some of the things we are
18   discussing.  I will still be a professor.  Whether I
19   will continue as a director of the center or not
20   depends on how much commitment I have in the
21   Associate Vice President.  It's hard to say.  I will
22   have some role in there.  I'm not sure how I'm going
23   to handle that now.  That's one of the things I'm
24   discussing.
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 1        Q    Sure.  If you could just briefly describe
 2   your responsibilities as Director of the NSF
 3   Wireless Communications Center?
 4        A    I am a -- number one, I'm a researcher in
 5   that center, so I have a number of research projects
 6   that I manage and work with my students that we
 7   present and get funding from the center.
 8             As a director of the center, I'm
 9   responsible for interacting with industry,
10   developing projects with industry, and as well as
11   working with the National Science Foundations on
12   developing research projects and overall managing of
13   the center.  I do have a number of staff that help
14   with the details.  My focus is primarily on the
15   research, academic side, and overall direction and
16   strategy for the center.
17        Q    And in addition to that, you are a
18   professor.  What -- are there other roles and
19   responsibilities as a professor besides teaching
20   classes that you have currently?
21        A    Yes.  Teaching classes is almost like an
22   extra curriculum activity for us, which is meaning
23   that a majority of our time goes into research,
24   advising the students, writing research proposals,
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 1   other responsibilities as such.
 2        Q    Are you teaching any classes this
 3   semester?
 4        A    Yes, I am.
 5        Q    Which class or what classes are you
 6   teaching?
 7        A    I teach one class this semester, which is
 8   a senior/graduate level class on analog circuits.
 9        Q    And to the extent that you know, what
10   roles and responsibilities will you have as
11   Associate Vice President of Research?
12        A    That is not exactly clear, but primarily
13   overall leading the research effort in my area in
14   the university working with faculty and other
15   researchers in my own research focus areas.
16        Q    What are your primary research focus
17   areas?
18        A    Communications systems, networking
19   systems, and related areas to those, including both
20   the networking as well as the software and hardware
21   aspects of the communication systems.  Also, I have
22   recently been working on energy systems and looking
23   at energy issues and related areas, research in the
24   area.
0021
 1        Q    In the section of your CV that's titled
 2   Consultant, I believe that's on page 4?
 3        A    Yes, I'm there.
 4        Q    You have five different I guess
 5   engagements.  Were any of those consultancies
 6   litigation-related?
 7        A    None of them were litigation-related.
 8   These were all technical consultancies.
 9             MR. HAIGHT:  Would you mark that Exhibit
10   1443-3?
11              (1443 Exhibit Number 3
12              was marked for identification.)
13             THE WITNESS:  Thank you.
14   BY MR. HAIGHT:
15        Q    Do you recognize what's been handed to you
16   as Exhibit 1443-3?
17        A    Yes, I do, counsel.  This is my
18   declaration on the '532 patent that we are
19   discussing today.
20        Q    Just we are clear on the technology --
21   terminology, sorry, when you say the '532 patent,
22   are you referring to U.S. Patent Number 7,295,532?
23        A    Yes, I am, counsel.
24        Q    And throughout the day if we refer to that
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 1   as the '532 patent, you'll understand what we are
 2   talking about?
 3        A    Yes, counsel.
 4        Q    Thank you.
 5        A    Thank you.
 6        Q    Sitting here today, are you aware of any
 7   mistakes or errors in this declaration?
 8        A    To the best of my knowledge, no.
 9        Q    And if I could have you flip to the last
10   page, I believe that's page 36 of Exhibit 1443-3?
11        A    Yes, counsel.
12        Q    Is that your signature about halfway down
13   the page on the right?
14        A    Yes, it is, counsel.
15        Q    If you could turn to I believe it's the
16   top of page 2 of your declaration, paragraph five
17   that continues over from page one to two.  The last
18   sentence of paragraph five says:  "My research is
19   funded by various industry, federal agencies,
20   including NSF, DARPA, ONR, DOE, et cetera, with an
21   average research funding of 1 million per year."  Do
22   you see that?
23        A    Yes, I do, counsel.
24        Q    Do you have a sense of how much of that
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 1   average 1 million per year comes from the various
 2   industries that you mentioned?
 3        A    I can't recall at this point.  And if it
 4   is coming from industry, it is coming through the
 5   center, not directly as a one-to-one project with
 6   industry.  It's coming to the NSF Center Connection
 7   One, and in there it's not a one-to-one specific
 8   research project that we do work on.  There is some
 9   differentiations in there.
10        Q    I think you mentioned the NSF Center
11   Connection One?
12        A    Yes, I did.
13        Q    What is that?
14        A    It is the center which I am the director
15   of.  It's the SNF industry university cooperative
16   research center.
17        Q    That's what Connection One --
18        A    Connection One is the name of it.  Right.
19        Q    Thank you.
20        A    Sure.
21        Q    To your knowledge, has any of your
22   research that's been funded through the NSF Center
23   Connection come from Apple?
24        A    No.
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 1        Q    Has any come from Samsung?
 2        A    Not for my project.  Samsung had a project
 3   with another faculty.
 4        Q    But you were not involved in that?
 5        A    I was not involved in that.
 6        Q    What about Blackberry, same question?
 7        A    No.  No Blackberry.
 8        Q    Would you say the majority of the funding
 9   that comes in to the NSF comes from industry or
10   comes from the federal agencies?
11        A    For the Connection One Center?
12        Q    Yes.
13        A    Connection One Center funding is by
14   membership, meaning that industry pays an annual fee
15   and becomes a member of the center, and as a result
16   of that, is able to work with various faculty and
17   students in the center.  It's not a -- that's what I
18   said.  It's not a direct one-to-one project.  It's
19   not a statement of the work, do this job for me.
20   They are joining a federation I should say or a
21   center.  They cannot have exclusive one-to-one
22   project with X and Y.
23        Q    Do you have any research engagements
24   outside of that center that would correspond to a
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 1   one-to-one in your role as a professor?
 2        A    Yes.  This year -- with industry you mean?
 3        Q    Yes.
 4        A    With industry this year, no.  I don't
 5   recall at least to the best of my knowledge.  There
 6   may have been some remnants from the past still
 7   going on, but at this point, no, nothing this year.
 8        Q    In the past three years have you had any
 9   research outside of the center funded by Apple,
10   Samsung or Blackberry?
11        A    I personally have not had any research
12   funded by Apple or Samsung or Blackberry directly
13   with me.
14        Q    In the last three years or ever?
15        A    If I'm not mistaken, ever.  I don't
16   remember -- Apple I know for sure never ever.
17   Blackberry I know for sure ever.  And Samsung joined
18   the center, was working with another faculty.  That
19   also terminated I believe two or three years ago,
20   their membership in the center.
21        Q    The membership ended two or three years
22   ago?
23        A    Yes, they did.
24        Q    How many members does the center currently
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 1   have?
 2        A    Currently I don't know.  I can say --
 3   because it changes based on when their contract
 4   ends.  On average I would say anywhere from, it
 5   ranges from eight to ten to 15.
 6        Q    Are either Apple or Blackberry currently
 7   members?
 8        A    They are not.
 9        Q    Have they ever been?
10        A    They have never been a member.  To the
11   best of my knowledge they have never been a member.
12             I need to clarify one thing here.  That's
13   why I said to the best of my knowledge, is because
14   the center is not just one university.  We have, we
15   had four other universities.  But overall I don't
16   remember the other universities have any of the
17   Samsung, Apple or Blackberry in their membership
18   either.  I know Samsung was a member two, three
19   years ago with another faculty.
20        Q    You mentioned four other universities.
21   What were those four?
22        A    A couple of them completed their funding
23   in the center.  The center at its maturity had
24   Arizona State University, University of Arizona at
0027
 1   Tuscan, Ohio State University, Rensselaer
 2   Polytechnic Institute or RPI, and University of
 3   Hawaii.  That was for our summer meetings.
 4        Q    I can imagine.
 5        A    They have a very strong communications
 6   system.
 7        Q    Looking at paragraph six of your
 8   declaration, you mentioned you designed a baseband
 9   communication system for Motorola called Talkabout
10   Radio; is that correct?
11        A    Yes, I did.
12        Q    Would you briefly describe what Talkabout
13   Radio is?
14        A    The Talkabout Radio of Motorola is a
15   sports radio, a short wave -- it's sports radios
16   that, two-way radios that you see also being sold in
17   the country.  It's a two-way radio mostly used for
18   sports and talking one-to-one like a walkie-talkie
19   type of a radio system.
20        Q    And are those radio frequency or RF based?
21        A    Yes.  They are RF based radio frequencies,
22   yes, I believe.
23        Q    You also mentioned that you have been a
24   consultant on various projects with Intel; is that
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 1   correct?
 2        A    Yes.  I was.
 3        Q    When were -- when was that?
 4        A    It was in early 2000 time period, around
 5   2000 -- I don't remember the exact date, 2002 or
 6   three.  It may have been around that time frame.
 7   Maybe one year ahead of or before.  Approximately
 8   when I joined Arizona State I engaged with them.
 9        Q    And your engagements with Texas
10   Instruments and Sony Wireless and Tektronics, were
11   those roughly the same time period or did those
12   span --
13        A    Different time periods.  They span from
14   1987 to 2004, five.
15        Q    Moving down to paragraph 13 of your
16   declaration, which is on page 3 and into page 4, you
17   see a list of documents that you reviewed in
18   preparation for your declaration?
19        A    Yes.  These are the documents that I
20   reviewed, including the claims of the patent, in
21   view of the specification and the file history.
22        Q    Do you recall reviewing any other
23   documents that are not listed here in, as you were
24   preparing your declaration?
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 1        A    I may have been looking at some references
 2   to familiarize myself with some of the terminology.
 3        Q    What types of references would those be?
 4        A    I don't remember exactly.  It could have
 5   been IEEE papers and so forth or books, some of my
 6   textbooks in my office refreshed my memory.
 7        Q    And are you aware that there is also a
 8   currently pending litigation in U.S. District Court
 9   related to this patent, the '532?
10             MR. MUKERJI:  Yes or no question.
11        A    Yes.
12        Q    Did you review or look at any documents
13   from that litigation in preparation of your
14   declaration?
15        A    No.
16        Q    Is there any specific reason -- you
17   mentioned you may have consulted some other IEEE
18   papers or other references to familiarize yourself
19   with the terminology.  Is there any particular
20   reason you would not have listed them in your
21   declaration here?
22        A    No.
23        Q    Is it fair to say that because they are
24   not listed here, you didn't rely on those
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 1   references?
 2        A    Yes.  On this declaration I only relied on
 3   these references, but my knowledge in the field, my
 4   expertise and if I have to brush up on some areas, I
 5   looked at them.  But everything I have here in my
 6   declaration is based on these references.
 7        Q    In paragraph 15 you talk about the level
 8   of ordinary skill in the art.  Do you see that?
 9        A    Yes.  I see paragraph 15.
10        Q    And you said that a person of ordinary
11   skill at the time of the critical date would have
12   had a master's of science in an academic area
13   emphasizing electrical engineering, computer
14   engineering or computer science or a similar
15   technical master's degree or higher degree with
16   concentration in communication and networking
17   systems, or alternatively, a bachelor degree or
18   higher degree in an academic area emphasizing
19   electrical engineering, computer engineering or
20   computer science and having two or more years of
21   experience in communication and networking systems.
22   Did I read that correctly?
23        A    Yes, you did.  That is correct.  Thank
24   you.
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 1        Q    Was that a definition that you arrived at
 2   on your own?
 3        A    It was my recommendation based on my
 4   knowledge.  It may have been edited a little bit
 5   jointly, but overall yes, it is my recommendation on
 6   what a person of ordinary skill in the art as of the
 7   critical date would be.
 8        Q    When you say edited jointly, to whom are
 9   you referring to?
10        A    When I wrote the document, my declaration,
11   the first draft, there was discussions with my
12   counsel and throughout that process.  But the
13   overall definition and the requirements of a person
14   of ordinary skill in the art as of the critical
15   date, I agree with that, what's in here.
16             MR. HAIGHT:  Can we mark that as 1443-4?
17              (1443 Exhibit Number 4
18              was marked for identification.)
19   BY MR. HAIGHT:
20        Q    Dr. Kiaei, you have been handed what's
21   been marked as Exhibit 1443-4.  Feel free to review
22   that exhibit in its entirety, but I will ask you
23   when you are ready if you recognize that document?
24        A    Yes, I do recognize that document.
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 1        Q    What is Exhibit 1443-4?
 2        A    It is U.S. Patent 7,295,532.
 3        Q    And it's your understanding this is,
 4   certain claims of this patent are the ones being
 5   challenged in this IPR proceeding?
 6        A    That is my understanding.
 7        Q    When was the last time you reviewed the
 8   '532 patent?
 9        A    I looked at the '532 patent the last few
10   days.
11        Q    And when was the last time you reviewed
12   your declaration?
13        A    Yesterday and this morning I briefly
14   skimmed through it.
15        Q    In your declaration you stated that you
16   considered how to interpret the term, quote,
17   "software component ... loaded ... from one or more
18   devices connected to said one or more cellular
19   networks."  Paragraph 24 for your reference.  Do you
20   recall that?
21        A    Yes.  It is the first two lines on
22   paragraph 24.
23        Q    And you state from your review you believe
24   that term should be interpreted as encompassing
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 1   software components that are loaded from one or more
 2   devices that are either directly or indirectly
 3   coupled to one or more cellular networks; is that
 4   correct?
 5             MR. MUKERJI:  There is a phrase in the
 6   middle of that, counsel, which I'm sure you
 7   accidentally left out.  It says, "under the broadest
 8   reasonable interpretation," for the clarity of the
 9   record.  I'm sorry.  Your answer is.
10        A    Thank you, counsel.  What I have written
11   there in paragraph 24 is from my review I believe
12   the term should be interpreted under the broadest
13   reasonable interpretation standard as encompassing
14   software component that are loaded from one or more
15   devices that are either directly or indirectly
16   coupled to the one or more cellular networks, yes.
17        Q    Did you arrive at that interpretation on
18   your own?
19        A    This is my declaration, yes.  In view of
20   the prior art, in view of my understanding as a
21   skilled and expert witness in this field.
22        Q    Did you draft paragraph 24 in your
23   original drafting of your declaration?
24             MR. MUKERJI:  Counsel, we are getting into
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 1   drafts in an expert declaration, which I think are,
 2   you know, probably outside the scope.
 3             MR. HAIGHT:  I'll ask a different
 4   question.
 5             MR. MUKERJI:  And these things that I say
 6   throughout the day, I expect these to be bilateral.
 7   So when we depose your expert, we will abide by the
 8   same guidelines.
 9             MR. HAIGHT:  I understand.
10   BY MR. HAIGHT:
11        Q    So my question was, maybe more directly,
12   is that broadest reasonable interpretation of
13   encompassing software components that are loaded
14   from one or more devices that are either directly or
15   indirectly coupled to one or more cellular networks,
16   did you come up with that interpretation on your
17   own?
18        A    As I said already, it is based on my
19   knowledge of understanding the wireless field and
20   cellular field and also the prior art that I have
21   mentioned.  Yes, it is my statement in there, which
22   is my interpretation of my statement, yes.
23        Q    Your statement on the last line of that
24   paragraph that such an interpretation is also not
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 1   inconsistent with an understanding of a POSITA --
 2   I'm sorry.  Let me start again.
 3             "Such an interpretation is also not
 4   inconsistent with an understanding a POSITA would
 5   ascribe to the term."  Do you see that?
 6        A    Yes, I see that.  Yes.
 7        Q    Is there another interpretation that a
 8   person of ordinary skill would ascribe to that term?
 9             MR. MUKERJI:  Objection to form.
10        A    I can't speculate what a POSITA may
11   interpret.  It's a hypothetical question.
12        Q    I understand.  I'm just trying to
13   understand the scope of what it means to be not
14   inconsistent with that understanding.  Would they
15   understand it to mean encompassing software
16   components that are loaded from one or more devices
17   that are either directly or indirectly coupled to
18   one or more cellular networks?  Or would they
19   understand it to be something consistent with that?
20        A    I think you are referring to the sentence
21   above that, which is, "accordingly, in my opinion,
22   this term should be construed under the broadest
23   reasonable interpretation standard as encompassing
24   software components that are loaded from one or more
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 1   devices that are either directly or indirectly
 2   coupled to said one or more cellular network."
 3             So what I was saying in there was that
 4   this interpretation is also not consistent with an
 5   understanding of a POSITA would ascribe to this term
 6   above.
 7             MR. MUKERJI:  Did you say not consistent
 8   or not inconsistent?
 9             THE WITNESS:  Also not inconsistent.
10   Sorry if I misinterpret.  It should be is also not
11   inconsistent with an understanding a POSITA would
12   ascribe to the term.
13   BY MR. HAIGHT:
14        Q    And based on your declaration, is it fair
15   to say that you didn't think there were any other
16   terms in the challenged claims of the '532 that
17   needed interpretation?
18        A    Can you repeat the question, please?
19        Q    Sure.  Is it fair to say that you didn't
20   think there were any other terms in the challenged
21   claims of the '532 patent that needed
22   interpretation?
23        A    To the best of my knowledge, these are the
24   ones that I interpreted.  There may be others, but I
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 1   did not discuss them and went through them or at
 2   least at this point what I have here, these are the
 3   terms that I am discussing which relates to, to the
 4   paragraph on what I mentioned before.  If there are
 5   others, I didn't consider them at this point.  That
 6   doesn't say that there is or isn't others.
 7        Q    Is there anything in the term "software
 8   component loaded from the one or more devices
 9   connected to said one or more cellular networks"
10   that in your opinion is ambiguous or unclear?
11             MR. MUKERJI:  Objection to form.
12        A    My interpretation of them is based on the
13   discussions -- first in paragraph 24 I discuss that
14   I believe the term should be interpreted under the
15   broadest reasonable interpretation standard as
16   encompassing software components that are loaded
17   from one or more devices that are either directly or
18   indirectly coupled to one or more cellular networks.
19   So on the broadest reasonable interpretation is what
20   I have stated in my analysis in my declaration.
21             Are there other potential broader
22   interpretation of that?  That's a hypothetical
23   question.  What I have here is what I have -- all I
24   have interpreted reasonably in my understanding.
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 1        Q    So if I understand it, that's what you are
 2   saying the broadest reasonable interpretation is in
 3   your opinion.  My question is a little bit more
 4   nuanced, and that's why aren't the words in the
 5   claim sufficient enough to understand that term?
 6             MR. MUKERJI:  Object to form.
 7        A    I describe this later on as well in the
 8   same paragraph, 24, which is line one, two, three,
 9   four, on line seven, that the '532 patent has no
10   disclosure of loading software component directly
11   from a device on a cellular network.  Instead, the
12   only description of loading software component in
13   the '532 patent is with reference to loading network
14   service plug-ins from a manager server 102 on the IP
15   back-end network.
16             And in particular, the '532 patent states
17   that the manager server 102 is coupled to a carrier
18   backbone 104 which is depicted in Figure 1 as a
19   wired network.  The next line after that I discuss
20   that the carrier backbone 104 is then coupled to a
21   wide area network 104 that included a cellular
22   network.  Which leads me to conclude the conclusion
23   I have after that, that the only disclosure in the
24   '532 patent regarding downloading software component
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 1   from a device to a cellular network is with
 2   reference to downloading plug-ins from the manager
 3   server 102 which is indirectly coupled via carrier
 4   backbone 104 to a cellular network.
 5        Q    And is it your opinion that the claims of
 6   the patent are limited only to the specific
 7   embodiments described in the specification?
 8             MR. MUKERJI:  Object to form.
 9        A    Sorry.  Can you repeat that?  The last
10   part you went quick.  I couldn't follow it.
11        Q    Is it your opinion that the claims of the
12   patent are limited only to the specific embodiments
13   described in the specification?
14             MR. MUKERJI:  Same objection.
15        A    What I have done is I'm not an attorney
16   first of all.  I'm a technical expert here.  So I'm
17   looking at the understanding of the patent and the
18   claims of the patent in view of the body of the
19   patent, and looking at what I read in the patent
20   claim, and also how in the body of the patent it
21   described the software component loaded from one or
22   more devices connected to said one or more cellular
23   network.  I, based on those things, I have come up
24   with an interpretation that I have outlined in
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 1   paragraph 24, that I have stated in paragraph 24.
 2             I'm not an attorney.  I didn't do a total
 3   claim analysis and so on.
 4        Q    What do you mean when you say you didn't
 5   do a total claim analysis and so on?
 6        A    I meant total.  Sorry.  What I mean here
 7   is I looked at the -- I read the patent and the body
 8   of the patent and understood what the patent is
 9   saying, as well as looking at the claims, and based
10   on those, concluded my analysis of the patent which
11   is declared in this declaration, and the sentence I
12   just mentioned is my understanding of how that
13   sentence means which we just discussed at the
14   beginning of line 24.
15             I was not -- that's it.  That's what I
16   mean.
17        Q    If I could direct your attention to column
18   five of the '532 patent, and starting at line about
19   62 where it says, "in an embodiment of present
20   invention."  Do you see that?
21        A    Yes.
22        Q    Could you read that first sentence for the
23   record?
24        A    Sure.  "In an embodiment of the present
0041
 1   invention, WAN 105, carrier backbone 104, and
 2   manager server 102 is, singly or in combination, a
 3   telecommunication network that is managed and
 4   monitored by operator 115.  In an embodiment of the
 5   present invention, IP packets," do you want me to
 6   continue on?
 7        Q    No, no.  That's good.
 8        A    Stop there.
 9        Q    So it says singly or in combination;
10   correct?
11        A    Yes, it does, yes.
12        Q    Does that change in any way your
13   interpretation of that term we've been discussing?
14        A    I don't believe so, no.
15             MR. HAIGHT:  We've been going for a little
16   over an hour.  Let's take a break.
17             THE WITNESS:  That would be great.  Thank
18   you.
19             VIDEOGRAPHER:  This concludes disk number
20   one of the video deposition of Sayfe Kiaei, Ph.D.
21   The time is 10:20:08 a.m.  We are now off the
22   record.
23                (Recessed at 10:20 a.m.)
24               (Reconvened at 10:34 a.m.)
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 1             VIDEOGRAPHER:  This begins disk number two
 2   of the video deposition of Sayfe Kiaei, Ph.D.  The
 3   time is 10:34:34 a.m.  We are now on the record.
 4   BY MR. HAIGHT:
 5        Q    Welcome back, doctor.
 6        A    Thank you, counsel.
 7        Q    During the break did you happen to discuss
 8   any of the substance of your testimony with counsel?
 9        A    No, I did not.
10        Q    Revisiting the claim construction issue
11   that we were talking about before the break, you
12   only provided one or explained only one construction
13   in your declaration; is that correct?
14        A    I'm not sure you are talking about the --
15   sorry.  Let me -- you are talking about the
16   paragraph 24 where I discussed used in claim one
17   under the broadest reasonable interpretation;
18   correct?
19        Q    Yes.
20        A    That is the -- yeah, I believe in my
21   declaration this is the only place where I
22   specifically discuss how I interpreted that
23   terminology there.
24        Q    And backing up one paragraph to paragraph
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 1   23, you state that, "I have been informed that it
 2   would be useful to provide some guidance in this
 3   proceeding with respect to the terms below."  Do you
 4   see that?
 5        A    Yes.
 6        Q    Who informed you of that?
 7        A    The counsel I'm working with.
 8        Q    Was the term you identified in paragraph
 9   24, was that specifically identified by counsel as a
10   term that would be useful to provide some guidance
11   for?
12        A    The exact sentence, no, it was not.  It
13   was my interpretation and they provided some
14   guidance with respect to the term below.
15        Q    I'm sorry?  You said it was your
16   interpretation and they provided some guidance.
17   What do you mean by that?
18        A    When I was writing the report, I had a
19   first draft and there were some edits as we went
20   back and forth doing the process of finalizing my
21   report.  So I don't recall the details of it.  It
22   was at least nine months ago.  It was around May
23   time frame.  This was not the only patent also I was
24   working on.  So I don't remember all the exact
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 1   details, but I can say that in general the statement
 2   I have here has been, are my statements but there
 3   have been some edits.  In there -- I'm not an
 4   attorney, so there may have been some technical
 5   attorney language issues in general with all the
 6   statements, but not -- the declaration is my
 7   declaration.
 8        Q    And based on your declaration, there were
 9   no other terms in the claims of the '532 that you
10   thought would be useful to provide some guidance on;
11   is that correct?
12        A    I'm sorry.  That's a very broad statement
13   you are making.  If you could focus on more
14   specifics, that would be helpful.  For this
15   particular statement I have stated statement number
16   24, under the broadest reasonable interpretation.
17   Other claims are different discussions.
18        Q    But you didn't discuss them in your
19   declaration?  That's the only --
20        A    Yeah.  I did not discuss them in my
21   declaration.  There may have been discussions -- I
22   have not discussed them in my declaration.  I don't
23   recall it.
24        Q    And is it your opinion that a person of
0045
 1   ordinary skill in the art would understand the
 2   claims of the '532 -- strike that.  Let me start
 3   again.
 4             Is it your opinion that a person of
 5   ordinary skill in the art would understand the
 6   challenged claims of the '532 patent without further
 7   explanation?
 8        A    It is my understanding that a person of
 9   skilled in the ordinary art by reading the body of
10   the patent and in view of the body of the patent and
11   what the body of the patent says and also looking at
12   the claims, they should be able to understand
13   details of the patent and what it's describing.
14        Q    And when you say understand the details of
15   the patent and what it's describing, are you also
16   referring to the claims?
17        A    Yes.  Understanding the claims in view of
18   the body of the patent is, is --
19        Q    So the -- excluding the term that you
20   provided some guidance on in paragraph 24, a person
21   of ordinary skill in the art would understand what
22   those claims mean without further interpretation
23   based on the specification?
24        A    It's a hypothetical question.  It depends
0046
 1   on what the claim, how the claims are written, what
 2   the claims say, the language in there and so on.  If
 3   you want a general answer, I can give you a general
 4   answer for a hypothetical question.
 5        Q    Okay.  But you didn't think it was
 6   necessary to explain any other terms of the
 7   challenged claims of the '532 patent in your
 8   declaration; correct?
 9        A    In my declaration I did not explain any
10   further interpretation of the other claims.
11        Q    And is that because those terms are easily
12   understood by one of skill in the art?
13             MR. MUKERJI:  Objection to form.
14        A    Again as I said, it's a hypothetical
15   question.  Depending on the claim language and the
16   body of the claim and how they are written, I can
17   give you a general answer.  In general, again if you
18   want a general answer, I'll be happy to give you a
19   general answer.
20        Q    I'm asking about -- I'm sorry.
21        A    If you would like to talk about a specific
22   claim --
23        Q    I'm just referring to the section in your
24   declaration where you discuss terminology.  And as I
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 1   read your declaration, you've only offered one
 2   interpretation of one phrase in all of the
 3   challenged claims of the '532 patent; is that
 4   correct?
 5        A    Yes.
 6        Q    So is it fair to say that you understood
 7   those claims without prior explanation?
 8             MR. MUKERJI:  Objection to form.
 9        A    I understood the claims after I read the
10   body of the patent and understood what the body of
11   the patent was trying to say, and based on those I
12   understood that.
13        Q    And you also agree that a person of
14   ordinary skill in the art would come to that same
15   conclusion reading the claims and specifications?
16             MR. MUKERJI:  Objection to form and also
17   outside the scope.  You can answer.
18        A    Thank you.  Again I'm going to give you a
19   general answer, but in my declaration also on the
20   same paragraph 24, at the end of it I discuss that
21   such an interpretation is also not consistent with
22   an understanding a POSITA would ascribe to the term.
23   So in general for specific to this claim language
24   24, I explain that and my explanation is also in
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 1   terms of what the POSITA would understand is at the
 2   end of it.  Other ones I don't have it in my
 3   declaration.  I don't want to speculate.  There may
 4   or may not be.  If there is any specific ones, we
 5   can discuss.
 6        Q    In your analysis did you think it was
 7   important to consider how a person of ordinary skill
 8   in the art would interpret the language of the
 9   challenged claims?
10        A    In general, yes, when I'm doing my
11   analysis, I'm an expert, technical expert in this
12   field.  And I also described in paragraph 15 what a
13   person of ordinary skill in the art as a critical
14   date background should have to understand these
15   things, and the various educational background or
16   industry background to be able to understand these
17   things.
18             So when I was reviewing this, I was
19   reviewing this as an expert in the field, but also
20   my interpretation of what I have come up with in
21   paragraph 24, as I specifically said, is also not
22   inconsistent with an understanding a POSITA would
23   ascribe to this term.  So I -- yes, I do.
24        Q    So in your consideration of how a person
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 1   of ordinary skill in the art would interpret the
 2   language of those challenged claims, if there were
 3   something ambiguous in that claim language, would
 4   you have included it in your declaration?
 5        A    In that, for that specific claim one?
 6        Q    For any of the challenged claims in the
 7   '532 patent.
 8        A    In view of a POSITA?
 9        Q    Yes.
10        A    If it was any of the challenged claims and
11   I believed that the terminology -- it's a
12   hypothetical question.  I can't -- I mean if you
13   have a specific claim, I can go and look at it.  You
14   know, this patent had -- how many claims does it
15   have?  It's more than 31, right?  31 claims?
16             Anyhow, this patent had all these claims
17   in here and I was dealing also with four other
18   declaration.  I did my best at the time I was
19   writing the report, I did my best of understanding
20   these and stating how a POSITA would interpret that.
21   Hypothetically is it possible that there is a claim
22   language in there which I did not -- I can't say
23   right now if there is a claim, a specific claim.  I
24   can look at it and give you my opinion whether a
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 1   POSITA would understand that or not.
 2        Q    Did you review all of the challenged
 3   claims in your analysis of the '532 patent?
 4        A    Yes, I did.
 5        Q    And again the only term of all of those
 6   challenged claims that you discussed in your
 7   declaration is that phrase from claim one; is that
 8   correct?
 9        A    The only one of the claims that I have
10   stated in my statement which I discuss it in terms
11   of broadest reasonable interpretation is specified
12   in paragraph 24, yes.
13        Q    So if you could turn to Figure 1 of the
14   '532 patent that's Exhibit 1443-4?  What is Figure 1
15   of the '532 patent depicting?
16        A    Figure 1 is a high level abstract over
17   figure that shows an architecture of a system 100,
18   which consists of a wide band area network, with
19   cellular carrier backbone Internet servers, manager
20   servers and communications on the left side.  On the
21   right side local area network and the terminals
22   within the short range radio signals, and a device
23   106 which is coupled to a LAN as well as to a
24   wireless area network to the left.
0051
 1        Q    And when you demarcate things from left
 2   versus right, where is the breaking point that you
 3   are referring to there in Figure 1?
 4        A    It is vague, but somewhere in the device
 5   106 where the device 106 is acting as a gateway
 6   between the wireless area network on the left and
 7   the local area network on the right.  Again this is
 8   an abstract high level description of the system,
 9   very abstract and very high level that I would show
10   in my junior level classes of the overall system
11   architecture of what a wireless network connected to
12   a local area network and so on would look like.
13        Q    And would you agree that the systems, the
14   challenged claims in the '532 are represented by the
15   diagram in Figure 1?
16             MR. MUKERJI:  Objection to form.
17        A    I did not look at every claim and see if
18   that those claims are described in every one of them
19   described in Figure 1 or not.  Again as I said, it's
20   an abstract high level description of it.  What's
21   inside the server 101, how is it interfacing with
22   the Internet or the descriptions of the claims have
23   a one to one how they are shown in the Figure 1 and
24   so on, I did not do that.
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 1        Q    And I think you said that the dividing
 2   line between the left side and the right side of
 3   this figure is somewhere in device 106?
 4        A    I did not say it is within the device 106,
 5   but the device 106, if you look at my paragraph 19
 6   of my declaration, device 106 is coupled to a LAN by
 7   short range wireless signals -- by wireless
 8   connection 110 and is also coupled to the WAN 105 by
 9   cellular connection 111.  Exactly where we draw the
10   dividing line in there, the main thing is that the
11   device is coupled to both LAN and to wireless area
12   network on the right.
13             Again this is an abstract configuration
14   which only shows a picture of a cell phone without
15   any description, block level diagrams internally,
16   what are the various hardware, software components,
17   how they are managed, how they interface with the
18   two network on the short range wireless network and
19   the wireless wide band area network on the left and
20   right and so on, those details are not depicted in
21   that diagram in Figure 1.
22             It's a very abstract high level
23   description of it.  This would be like a first slide
24   I would show in my junior classes, here is a
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 1   wireless system, undergraduate junior level class in
 2   communications.
 3        Q    And at least from the high level
 4   abstraction reflected in Figure 1, the devices that
 5   you had identified that are on the right side of the
 6   figure, those being the terminals 107 --
 7        A    Uh-huh.
 8        Q    -- those all would seemly communicate to
 9   the wide area network through that cell phone, or
10   I'm sorry, through that device 106; is that correct?
11        A    The device 106 is a gateway which is in
12   general, yes, it is coupled to both the LAN and the
13   wide area network, and if you look at the fourth
14   line in my paragraph 19 again, it describes some of
15   the routing of the packets where device 106 has
16   software for routing packets between the LAN 116 and
17   the WAN 105.  For example, the device 106 has
18   installed a microrouter 404 with the software to
19   route communications between local devices 107 and
20   the LAN, on the LAN 116 and the wide band area
21   network 105.  So in general, yes, your answer is.
22        Q    And in the context of the '532 patent,
23   those terminals on the local area network, the LAN
24   116, those aren't able to connect to the wide area
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 1   network independent of that device 106; is that
 2   correct?
 3        A    In the configuration that is shown in
 4   Figure 1, those are coupled and connected to the
 5   wide area network via the gateway 106, device 106.
 6        Q    Does the specification of the '532 patent
 7   describe or detail any scenario in which the
 8   terminals 107 could communicate with the wide area
 9   network without using the device 106?  Let me reask
10   that.
11             MR. MUKERJI:  I apologize.
12   BY MR. HAIGHT:
13        Q    Does the specification of the '532 patent
14   describe or detail any scenario in which the
15   terminals 107 communicate with the wide area network
16   105 without the use of device 106?
17        A    Does the patent describe any of those, any
18   other configuration that would -- I don't believe it
19   does, with the different -- it has a variety of
20   different scenarios for what the device 106 could
21   be, which is a gateway, but I don't believe that it
22   has any description of if the local area network on
23   the right 110 -- sorry -- local area, yes, short
24   range radio signal without a gateway of some sort,
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 1   in all the different descriptions it has, in an
 2   abstract level again, would be able to communicate
 3   with a cellular network on the left.
 4        Q    I want to dig in a little bit on the
 5   cellular network on the left.  Would it be fair to
 6   say that -- well, let me ask this.  What is your
 7   understanding of what WAN or wide area network 105
 8   is in Figure 1?
 9        A    In Figure 1, again in an abstract high
10   level description they have, it consists of all the
11   elements that they have shown, which is the cellular
12   signal, Internet, backbone, manager server, the
13   communication operator, server 101 and so on.  It's
14   a compilation of all of those together, which they
15   call the wide area network.
16        Q    And as one of ordinary skill in the art,
17   could you briefly describe what a wide area network
18   means?
19        A    A description of that is -- it really
20   depends on the implementation, on the frequencies it
21   is, on what the distance could be, what the
22   geographical location is and so forth.  It could
23   change by signal strengths of the, whether it's a
24   wire line signal or wireless signal and so forth
0056
 1   what it is.
 2             That's actually one of the ambiguities of
 3   the, of this patent as well.  But in general
 4   wireless area network is a, is a wide area network
 5   which is, has -- there is no clear definition of it
 6   in the patent and here as well is that it's a wide
 7   area network which is connecting these different
 8   components, and it depends on the signal and depends
 9   on the signal power strength and what are the
10   different components it's connecting.
11        Q    I want to go back to something.  You said
12   that's one of the ambiguities of this patent.  What
13   were you referring to?
14        A    Oh, I was referring -- I apologize.  I
15   misspoke there.  I was referring to the Figure 1
16   which is a very abstract high level description of
17   the system.
18        Q    Let me ask you this way.  How would one of
19   ordinary skill in the art distinguish a wide area
20   network from a local area network?
21             MR. MUKERJI:  Objection to form.
22        A    There is really no clear definition of
23   wide area network in the -- what I have described in
24   my declaration is on paragraph 19 again, that the
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 1   device is coupled to a LAN by a short range radio,
 2   short range wireless connection and it's coupled to
 3   a WAN with a cellular connection 111.
 4             So from that perspective, we are looking
 5   at the LAN by short range wireless connection 110,
 6   which is connecting the terminals 107 together, and
 7   in the patent, by the way, it describes other
 8   configuration of that local area network.  An
 9   example of this would be a Bluetooth type of
10   configuration.
11             And on the left side is coupled to a wide
12   band area network, which is through that system on
13   the wireless area network is connected by cellular
14   connection to the device 116.  So one of the
15   elements to the device -- sorry, 106.  So one of the
16   elements of the WAN is the cellular network and
17   other configurations and other equipments and
18   architectures that they have in there.
19        Q    So the cellular network would be an
20   example of a wide area network; is that correct?
21        A    That's not what I said.  It is an element
22   of the wide area network, it could be an element of
23   the wide area network.  It's not a one-to-one
24   connection.  The wide area network will have many,
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 1   many elements in there which could be a, the server,
 2   the Internet, the communication operator, manager
 3   server, a private IP network, a number of other
 4   things which connects it together.  So a cellular
 5   connection or a cellular network is part of the
 6   elements of that.
 7             Now, is there a possibility that the
 8   cellular network could not be part of it?  That's
 9   speculation, high level.  I'm not going to speculate
10   on that if there are other systems.
11        Q    So would you consider the AT&T wireless
12   cellular network to be on the same wide area network
13   as say a Verizon cellular network?
14             MR. MUKERJI:  Objection to form and
15   outside the scope.
16        A    Personally I'm not aware of the details of
17   the AT&T or Verizon network or what's inside of it.
18   They provide cellular connection to the customers,
19   but I haven't looked at all the details of how their
20   configuration is.  So I'm not going to speculate on
21   that.  I was not asked to look at the architecture
22   of AT&T or Verizon, neither do I have that
23   confidential information on how they do that.
24        Q    What is your understanding of what the
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 1   carrier backbone 104 as depicted in Figure 1 of the
 2   '532 patent is?
 3        A    My understanding is on page 8 of my
 4   declaration.  Paragraph 24, line 3 from the bottom,
 5   which is actually -- sorry.  Let's go back up to
 6   line five from the bottom.  In particular, the '532
 7   patent states that manager server 102 is coupled to
 8   a carrier backbone 104 which is connected to Figure
 9   1 as wired network.  And the next line is carrier
10   backbone 104 is then coupled to a WAN, wide area
11   network that includes a cellular network.
12             So as I mentioned in here, it's a backbone
13   which connects a, as shown in Figure 1, connecting a
14   manager server to the wide area network and to the
15   cellular network.
16        Q    Does it also connect the cellular network
17   to the Internet 103?
18        A    Elements of wide area network includes the
19   Internet 103 as well.
20        Q    That wasn't my question.  My question was
21   whether the carrier backbone as depicted in Figure 1
22   connects to Internet 103?
23        A    It shows a dotted line in there.  How that
24   connection is made and how it does that, it doesn't
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 1   show the details of it.  The dotted line is, there
 2   is no clear description of how the connection there
 3   is made.
 4        Q    Would one of ordinary skill in the art
 5   understand how a carrier backbone connects to the
 6   Internet?
 7             MR. MUKERJI:  Objection to form.  Outside
 8   the scope.
 9        A    I did not go into details of how one
10   skilled in the art would understand the carrier
11   backbone and its connection to Internet 103 and so
12   forth.
13        Q    So sitting here today, you don't know how
14   that carrier backbone 104 connects to the Internet
15   103 in the context of the '532 patent?
16             MR. MUKERJI:  Objection to form.
17        A    That's not what I said.  Your last
18   question was would a person of skill in the art know
19   the details of this.  And my answer was I did not
20   analyze what a person skilled in the art would know
21   the details of the connection of carrier backbone to
22   the Internet.  If you like a general answer, I can
23   give you a general answer.  But the specifics of how
24   it's done, it depends on the configurations and so
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 1   forth.
 2        Q    Is it your opinion that you wouldn't need
 3   to know how a carrier backbone works in order to
 4   understand the claims of the '532 patent?
 5        A    No.  That's not what I said.  What I said
 6   was that the details of the connection on 104 to the
 7   Internet and so forth depends on the configuration
 8   and depends on how it's done and what the
 9   architecture is.  It depends on many aspects.  It
10   depends on where the manager server is, the band
11   width of the manager server, the hardware involved
12   in there, the software, how it -- many, many factors
13   in there.  It's not a -- that's not what I said.
14        Q    Just to clarify, I'm not disputing what
15   you said before.  I'm just trying to clarify my
16   question.  So I'm not --
17        A    Sure.  I appreciate it.
18        Q    Based on the diagram of Figure 1 and the
19   description in the '532 patent, would you agree that
20   the device 106 connects to the carrier backbone
21   through the cellular network and that carrier
22   backbone is connected to the Internet?
23        A    I think I already mentioned the statement
24   in paragraph 19, which is device 106 is coupled to a
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 1   LAN by short range wireless connection 110 and is
 2   coupled to wide area network by cellular connection
 3   111, and what is depicted in Figure 1 includes, the
 4   wide area network includes the Internet, manager
 5   server, server 101, et cetera.  And when I was
 6   discussing the terminology as well on -- on
 7   paragraph 24, I specifically also said that, in line
 8   3, that from my view I believe the term should be
 9   interpreted under the broadest reasonable
10   interpretation standard as encompassing software
11   components that are loaded from one or more devices
12   that are either directly or indirectly coupled to
13   one or more cellular network, which means that the
14   device 106 is directly or indirectly coupled to one
15   or more cellular networks through this
16   configuration.
17        Q    Okay.  And according to the diagram of
18   Figure 1 and the specification of the '532 patent,
19   would you agree the only way for the device 106 to
20   communicate with any of the identified items on the
21   wide area network is through the carrier backbone
22   104?
23             MR. MUKERJI:  Object to form and outside
24   the scope.
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 1        A    It really depends on the architecture of
 2   the system.  Those elements are needed in the
 3   system.  The configuration of how the connection
 4   could be could be different from a system to a
 5   system in a wide area network.  So whether the
 6   connection is made through that or not, first of
 7   all, in Figure 1 it's showing all of the connections
 8   as dotted line, and there is no clear depiction of
 9   what's going on in there.  And also it's a very
10   abstract terminology in the figure which shows
11   overall high level of what's going on here.  There
12   are many other configurations that this could be
13   done, how the device 106 could connect to the
14   various elements in here.
15        Q    Okay.  Figure 1 shows device 106
16   connecting via cellular signals 111 to the carrier
17   backbone 104.  Do you agree?
18        A    With the dotted line it connects that
19   going to this, I presume that's a base station
20   figure, the one with the circles on top and antenna.
21   To that is connecting, and what's in between that
22   and how it's connecting directly or indirectly to
23   the backbone is showing a figure, showing the lines
24   between them.  Yeah, I agree it shows the lines
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 1   between them.
 2        Q    And you mentioned a base station.  Is a
 3   base station a part of a cellular network?
 4        A    It doesn't say any details of it, how what
 5   it is in here.  Not necessarily.  I don't -- it
 6   shows a -- all I said in here was that it shows an
 7   antenna with a, I presume those are electromagnetic
 8   waves going around in the circles.  It's showing
 9   some form of a, an antenna with the radio signals
10   going in there.  Whether it's a part of a cellular
11   system or not, it doesn't say that.  I can't
12   speculate on that.
13        Q    Okay.  If you could look at paragraph 20
14   of your declaration?  And actually we will go to the
15   second line on page 7.  It starts in turn, comma.
16   Do you see that?
17        A    Uh-huh.
18        Q    Could you read that sentence for the
19   record?
20        A    Sure.  It says that:  "In turn, the
21   carrier backbone 104 is coupled to a WAN that
22   includes a cellular network accessible by device 106
23   via cellular signal 111."
24        Q    So based on that statement, do you agree
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 1   that the device 106 is connected to the carrier
 2   backbone via cellular signals 111?
 3        A    My statement is correct, yes, in terms of
 4   how in Figure 1 it is depicted.  But I also have a
 5   statements before that say that what's shown in
 6   Figure 1 is not -- one has to look at this
 7   connection as direct or indirect connections.  There
 8   is some connection between the device 106 and
 9   carrier backbone 104 as I described in my statement
10   line 22.
11        Q    Okay.
12        A    What I'm describing here is, this is a
13   very abstract high level description of it.
14        Q    I understand that.  Now let's talk about
15   the specification of the '532 patent.  Is there
16   anywhere in the specification that describes any
17   other connection between device 106 and the carrier
18   backbone that is not through a cellular network or
19   through cellular signals?
20        A    I'll have to look at the patent if you
21   don't mind for a few minutes.
22        Q    Sure.
23        A    And see if -- so your question again was,
24   can you repeat it again, if you don't mind?
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 1        Q    Is there anywhere in the specification of
 2   the '532 patent that describes any other connection
 3   between the device 106 and the carrier backbone 104
 4   that is not through a cellular network?
 5        A    Okay.  So if you don't mind, let's look at
 6   the patent, column 5, line 52.  And I'm going to
 7   read that as well as a few lines from column six if
 8   you don't mind to clarify your question here.
 9             "In an embodiment of the present
10   invention, WAN 105 is coupled to device 106.  In an
11   embodiment of the present invention, WAN 105
12   includes a cellular network transmitting and
13   receiving cellular signals.  In an embodiment of the
14   present invention, cellular signals are transmitted
15   using a protocol" -- we don't need to go through
16   those anymore.
17             Then looking at column 6, if you look at
18   line 11, it describes that -- sorry.  Let's go to
19   line 16.  I apologize.  Line 16, column 6, it says
20   that device 106 is a cellular handset.  In an
21   alternative embodiment of the present invention,
22   device 106 -- I apologize.  Yes.  In an alternative
23   embodiment of the present invention, device 106 is a
24   cellular enabled PDA, wireless modem or wireless
0067
 1   laptop computer.  And it describes the question you
 2   had in the next paragraph, 20, line 20; in an
 3   embodiment of the present invention, WAN 106 is
 4   coupled to a wireless carrier network or carrier
 5   backbone 104.  So it describes the WAN is coupled to
 6   a carrier internal network or a carrier backbone.
 7             In an embodiment of the present invention,
 8   manager server 102 is coupled to a backbone.  In an
 9   alternative embodiment of the present invention,
10   carrier backbone 104 is coupled to an Internet 103,
11   which is above it on the left, and then it goes into
12   other things that the connections are, how the
13   server 101 is connected to this, is coupled to the
14   Internet 103.
15             So if your question is it doesn't
16   specifically say how the gateway device 106 is
17   directly coupled to the carrier backbone or not,
18   what it's describing here is WAN 106, 105 is coupled
19   to wireless carrier internal network or a carrier
20   backbone.  It's talking about WAN.
21             And on the previous paragraph that I
22   talked about in column 5, line 52, it says that WAN
23   is coupled to device 106.  In an embodiment of the
24   present invention, WAN includes a cellular network,
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 1   so saying it includes a cellular network, in column
 2   6 it discusses the details of WAN and so forth.  So
 3   I'm not sure where you are referring that they're
 4   discussing the question you asked.
 5        Q    Does the '532 patent describe any way in
 6   which device 106 connects to the Internet without
 7   going through the cellular network?
 8        A    Again back to my statement, device 106 in
 9   paragraph 19 is coupled to a WAN by a cellular
10   connection 111.  And what it's saying is that it is
11   within the WAN that is connected to a cellular
12   connection, and later I describe that it is
13   connected -- that it's connected to the Internet.
14   But the exact architecture of how the connection is
15   made in the patent is all under the umbrella of WAN,
16   not a specific -- again this is a very abstract
17   terminology, not a specifics of how the connections
18   are made, which one is connected directly to, which
19   one is connected indirectly to and the procedures
20   for them.
21        Q    Sure.  And my question wasn't really
22   specifically related to the WAN, it was related to
23   the device 106 connecting to the Internet.  Does the
24   '532 patent describe any other mechanism for that
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 1   connection other than through a cellular network?
 2             MR. MUKERJI:  Object to form.
 3        A    In general it discusses the device 106 is
 4   connected to the Internet.  The details of whether
 5   it's going through the cellular networks or not,
 6   it's discussing that this connection is made through
 7   the WAN, wide area network.  Whether it's done
 8   through the cellular signals or not, it does not
 9   describe that in details.  It does not describe
10   that, at least from what I remember reading, my
11   recollection of the patent.
12        Q    Let's go back to paragraph 20 of your
13   declaration then.  It's that same sentence I pointed
14   you to earlier on the second line of page 7.  It
15   says, in turn --
16        A    Which line was it?  Paragraph 20?
17        Q    Starting on the second line.
18        A    Oh, okay.  Second line on paragraph 20?
19        Q    I'm sorry.  I'm waiting for the sirens to
20   go by.
21        A    Sorry.
22             MR. MUKERJI:  It's from being this close
23   to the White House.
24
0070
 1   BY MR. HAIGHT:
 2        Q    We will strike that and I will start with
 3   the question again.  The second line on page 7 of
 4   your declaration, which is in paragraph 20, says:
 5   "In turn, the carrier backbone 104 is coupled to a
 6   WAN 105 that, quote, includes a cellular network,
 7   end quote, accessible by device 106 via cellular
 8   signal 111."  Do you see that?
 9        A    Yes, I do.
10        Q    Does that not indicate that the device 106
11   is coupled to the WAN via the cellular network?
12        A    I don't believe that's what that sentence
13   says.  Let me read it again if you don't mind.  In
14   turn, the carrier backbone 104 is coupled to a WAN
15   105 that includes a cellular network.  So we have
16   all these elements of the WAN, one of them is a
17   cellular network, that the device -- accessible by
18   device 106, but it does not talk about the specific
19   connections of how device 106 is coupled to a
20   backbone 104 via specifically cellular network.  It
21   says it includes.
22             Here is a WAN, the WAN has a cellular
23   network, and as Figure 1, it shows WAN has Internet,
24   server, all these other things it has.  In here it
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 1   is making a general statement that in turn, the
 2   carrier backbone 104 is coupled to a WAN that
 3   includes a cellular network, accessible by device
 4   106.
 5        Q    Via cellular signal?
 6        A    Via cellular signal 111, yes.  It's
 7   coupled to a WAN via cellular signal.
 8             THE WITNESS:  If you don't mind, let me
 9   finish this questioning and I wouldn't mind taking a
10   five-minute break.
11             MR. HAIGHT:  Sure.
12             THE WITNESS:  But I don't want to
13   interrupt your questioning.
14   BY MR. HAIGHT:
15        Q    I think I can wrap this up in just a few
16   minutes.
17        A    Absolutely.
18        Q    Are there -- let me ask this.  How would a
19   cellular device 106 communicate with the Internet
20   103 without going through the carrier backbone?
21             MR. MUKERJI:  Objection to form.  Outside
22   the scope.
23        A    It depends on the configuration.  The
24   device 106 is a wireless network, so it could have
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 1   many different architectures and possible
 2   connections that it could use for connecting to the
 3   Internet.
 4        Q    Are any of those described in the '532
 5   patent?
 6        A    I just explained it to you based on
 7   actually the paragraph you quoted to me, which is
 8   the carrier backbone 104 is connected to that.  And
 9   does it describe it specifically the Internet 103 is
10   also connected to that, I can look into there again
11   and answer you.
12             But back to your question in general, I
13   don't believe it describes the details of how the
14   device 106 is connected to Internet.  It is a
15   wireless device, it is sending radio signals.  The
16   details of the architecture of where those radio
17   signals go and what's in route between that and the
18   Internet and how it's done, there are many different
19   configurations possible there.
20        Q    Okay.  The '532 patent specifically refers
21   to those wireless signals that you were referring
22   to --
23        A    Right.
24        Q    -- as cellular signals; correct?
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 1        A    The device 106 is coupled to a WAN and
 2   components of the WAN by a cellular connection.
 3   That's what I meant to say there.  So I need to
 4   correct myself.  It is coupled to a cellular, to a
 5   wireless area network via, by a cellular connection,
 6   as I have stated in paragraph 19 of my statement.
 7        Q    Okay.  And the WAN 105 would include a
 8   cellular network?
 9        A    As I have in the paragraph 20, the line we
10   just read on page 7, line 2; in turn, carrier
11   backbone coupled to a WAN 105 that includes a
12   cellular network, yes.  The wireless -- the WAN as
13   shown in Figure 1 includes the Internet 103.
14        Q    Okay.  And those cellular signals,
15   according to the '532 patent, are either GSM or CDMA
16   or TDMA or GPRS protocol signals?
17        A    Yes, they are.
18             MR. HAIGHT:  All right.  Why don't we
19   break there.
20             VIDEOGRAPHER:  This concludes disk number
21   two of the videotaped deposition of Sayfe Kiaei,
22   Ph.D.  The time is 11:43:03 a.m.  We are now off the
23   record.
24                (Recessed at 11:43 a.m.)
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 1               (Reconvened at 12:33 p.m.)
 2             VIDEOGRAPHER:  This begins disk number
 3   three of the video deposition of Sayfe Kiaei, Ph.D.
 4   The time is 12:33 p.m.  We are now on the record.
 5   BY MR. HAIGHT:
 6        Q    Dr. Kiaei, welcome back.
 7        A    Thank you, counsel.
 8        Q    During the lunch break did you happen to
 9   discuss any of the substance of your testimony with
10   counsel?
11        A    No, I did not.
12        Q    Thank you.
13        A    Thank you.
14        Q    Before the break we were talking about the
15   '532 patent and Figure 1 and how that device 106
16   connects to the wide area network 105.  Do you
17   remember that discussion?
18        A    Yes.  We discussed the device 106.
19        Q    And the device 106 serves as a gateway
20   between the wide area network and the local area
21   network of Figure 1; is that correct?
22        A    That is correct.
23        Q    And that, device 106, has what's referred
24   to as a microrouter; is that correct?
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 1        A    As I have in my -- yes, that is correct,
 2   and I have that also on my declaration, paragraph
 3   number 20, fourth line or actually the third line,
 4   the additional software can be in the form of
 5   software components called plug-ins that may be
 6   added to the microrouter 404.
 7        Q    So the '532 describes software components
 8   called plug-ins that are added to the microrouter
 9   404; correct?
10        A    Yes, that may be added to the microrouter
11   404.
12        Q    What is your understanding of what
13   microrouter 404 is?
14        A    If you look at paragraph 19 of my
15   declaration, the last two lines, I describe a, for
16   example, the device 106 has installed a microrouter
17   404 with software to route communications between
18   local devices 107 on the LAN 116 and the WAN 105.
19        Q    And let me ask you this.  Is the term
20   "microrouter" a term that one of ordinary skill in
21   the art would generally recognize outside the '532
22   patent?
23        A    A -- within the context of this patent.
24   Microrouter in general could be a variety of
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 1   different communication blocks.  In the context of
 2   this patent, this microrouter is a component which
 3   has the software to route communications between
 4   local devices 107 on the LAN and the WAN 105.
 5        Q    Generally speaking, outside the scope of
 6   the '532, does the term "microrouter" have a special
 7   meaning to one of skill in the art?
 8             MR. MUKERJI:  Object to form.  Outside the
 9   scope.  You can answer.
10        A    Can you repeat the question again, please?
11   Sorry.
12        Q    Sure.  Generally speaking, outside the
13   scope of the '532, does the term "microrouter" have
14   a special meaning to one of skill in the art?
15        A    It could mean many different things
16   depending on the application that's being used, the
17   system it's connected to, and so on.  If I tell
18   somebody in general what's a microrouter, unless the
19   context is well-known and what it is doing in terms
20   of being a router, it depends on the situation, it
21   really depends on the specifics of the situation.
22        Q    And within the scope of the '532, you
23   would agree that the microrouter, it enables the
24   terminals that we see in Figure 1 on the LAN to
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 1   connect to the wide area network through the device
 2   106?
 3        A    It routes communications between the local
 4   devices and the WAN, wireless area network.
 5        Q    And what does it mean to route
 6   communications?  Let me withdraw that.  Let me ask
 7   you in a general context.
 8        A    Sure.
 9        Q    What does it mean to route communications?
10        A    In a general context, to route
11   communication, it also depends on the conditions and
12   the specifics of what we are dealing with.  It is to
13   route between two elements in a communications
14   system, is, it depends on the configuration, depends
15   on what we have.  I can tell you the English meaning
16   of it, but --
17        Q    Sure.  Let's start --
18        A    In terms of -- that it routes, means it
19   sends signals or it sends components or signals or
20   whatever it is we are dealing with between two
21   points.
22        Q    Under what circumstances would you, would
23   a router be needed to allow communication between
24   two different devices?
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 1             MR. MUKERJI:  Object to the form.
 2        A    Again if there is specific items and they
 3   are either in my declaration or patent, I can go
 4   through that.  But it really depends on the, it
 5   depends on the architecture, it depends on the
 6   system and how and what it's trying to route between
 7   the two points.
 8        Q    Okay.  I'm just trying to get a general
 9   understanding of what function a router will serve.
10   So let me try a hypothetical.  If say in a
11   home-based environment, if I want my laptop to talk
12   to my PDA, do I need a router?
13             MR. MUKERJI:  Objection to form.  Outside
14   the scope.
15        A    Again, it's a hypothetical question.  It
16   depends on what's between them, how they are
17   connected and so forth.  I believe that the scope of
18   my work is based on what I'm discussing here.  But
19   if you are asking me generally, I'm going to give
20   you a very general answer.
21        Q    I'm asking generally.
22        A    In general it depends on the architecture,
23   it depends on the system, it depends on many issues,
24   how the connection between them is, what devices
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 1   they have enabled in each one of the two devices,
 2   what type of communications that can exist between
 3   them, the bandwidth and the speed of the signaling,
 4   many other issues.  It really cases by case.
 5        Q    Okay.  So let's tie it back to the '532
 6   then.  Why does the device 106 need a microrouter?
 7        A    The microrouter is to route communications
 8   between the two devices, local device 107 and the
 9   WAN 105 as it is in my statement of paragraph 19.
10        Q    I understand what it's doing.  I'm asking
11   why, why is it needed?
12        A    Why?  If you look at my statement,
13   declaration line 21, I describe that the device 106
14   adds in the plug-in 406 to the microrouter using
15   software components hookups -- sorry -- hooks 590,
16   which are application program interfaces for the
17   plug-ins.
18        Q    Okay.  My question wasn't about the
19   plug-ins.  It's about the microrouter itself.  Why
20   is that microrouter 404 needed in the device 106?
21        A    It's to allow communications between the
22   local area network devices using the gateway and the
23   microrouter within that to the wide area network.
24        Q    What does that microrouter do?  Are -- let
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 1   me ask a different question.
 2             Are the signals that are -- in Figure 1,
 3   are the short range radio signals between the
 4   terminals and the device, are those somehow
 5   incompatible with signals that would be going out on
 6   the wide area network?
 7        A    In '532 patent it doesn't go into details
 8   of compatibility of the signals between the two and
 9   so forth.  But in general it discusses the router is
10   used for communications between the two terminals --
11   between the two -- sorry -- domains, the LAN domain
12   and the wide area domain.  There are many reasons
13   for having those two connected.
14        Q    If we remove the microrouter from device
15   106, would the terminals on the local area network
16   be able to communicate to any of the systems or
17   devices on the wide area network?
18        A    It depends what architecture and what type
19   of a system is implemented in 106.  It's a -- are
20   there other possibilities?  It depends on the
21   architecture of 106 and what it has and how it's
22   implementing the communications between the wide
23   area network and the local area network.
24        Q    What is your understanding of how that
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 1   microrouter is implemented in the '532 patent?
 2        A    In paragraph 19 I describe that, in the
 3   fifth line, which I say that the device 106 has
 4   software -- this is a description of what's in the
 5   patent -- for routing packets between the LAN 116
 6   and WAN 105.  At least that's what they describe in
 7   the patent '532.
 8             And later on in paragraph 20 has
 9   additional terms, "in addition to routing software,
10   device 106 also has other software that can be
11   installed for providing various LAN network services
12   to local device 107 on the LAN 116.  The additional
13   software can be in the form of software components
14   called plug-ins that may be added to the microrouter
15   404."
16        Q    I understand.  We will get to the plug-ins
17   later.  I'm trying to understand what the core
18   functionality of that microrouter is.
19        A    Thank you for that comment.  It is what I
20   just read in terms of paragraph 19, which is device
21   106 has software for routing packets between the LAN
22   116 and the WAN 105.  These packets are what's
23   routing between the two devices.
24        Q    Is there a reason the device 106 has a
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 1   microrouter to transfer packets?
 2        A    One reason is in paragraph 21, the third
 3   line, which again goes back to plug-ins, but it is a
 4   discussion here in terms of the software plug-ins
 5   406 enable the device 106 to provide various network
 6   services to the local device 107 on the LAN.  So
 7   that's another reason besides routing packets
 8   between the two devices, is to provide various
 9   network services to the local devices on the LAN
10   116.
11        Q    Right.  And so I understand that that's in
12   addition to routing the packets.  I'm trying to get
13   at why you need a router to direct those packets.
14        A    Why do you need a router to route those
15   packets?
16        Q    Yes.
17        A    In general, the router is used in dealing
18   with two different domains, depending on what you
19   have on each domain and how it's implemented and the
20   signaling and the protocols in each one.
21        Q    What do you mean by when you say domain?
22        A    What I meant here is the signals which are
23   on one set of protocols or one -- in this case we
24   are talking about terminals 107 on one side LAN and
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 1   then on terminals 105 on the left side.  So the
 2   router is there to route and connect from the WAN to
 3   the LAN or from the LAN to the WAN vice versa.  The
 4   domains I meant LAN 110 and the wireless area
 5   network 105.
 6        Q    And you said earlier signals which are one
 7   set of protocols or another.  What do you mean by
 8   protocols?
 9        A    What I meant there was that in the LAN
10   110, how that is configured and how the network that
11   operates, and then on the WAN on the left, whether
12   the operations of the signals in the WAN on the
13   left.
14        Q    Looking back at Figure 1, we said that the
15   terminals 107 use the router, the microrouter on 106
16   to be able to communicate with the wide area
17   network; right?
18        A    Yes.  We said that.
19        Q    So the connection between the terminal and
20   device 106, does that need a router?
21        A    Depends again on the architecture, depends
22   on what system you have and how it's implemented.
23        Q    Does the '532 say anything about that?
24        A    Let me look at the patent one second.
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 1   Yes.  Thank you for your -- in column 5, line 29, it
 2   discusses that, patent '532 discusses that Figure 1
 3   illustrates system 100 according to an embodiment of
 4   the present invention.  And it says that in an
 5   embodiment of the present invention, device 106 and
 6   one or more terminals 107 to communicate to form a
 7   LAN 116.  And the terminals 107 are coupled to the
 8   device 106 by a short range radio signals 110 to
 9   form LAN 116.
10             And later on in line 41 it discusses more
11   details of the, in an embodiment of the present
12   invention, terminal 107 includes a Bluetooth 2.4
13   gigahertz transceiver/receiver.  Likewise, device
14   106 includes a Bluetooth 2.4 gigahertz
15   transceiver/receiver.
16        Q    So because those two are communicating via
17   a Bluetooth 2.4 gigahertz transceiver, there is no
18   need for a router; is that correct?
19        A    I would not say that as a general
20   statement.  I do not agree with that statement.  But
21   these have a -- they are part of the local area
22   network what describes in here that they are working
23   together.  With an architecture -- it's a
24   hypothetical question.  With an architecture of a
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 1   LAN, require a LAN -- sorry -- requires a router
 2   between them and so on, it depends on the system and
 3   its architecture.  So what it describes is that
 4   these devices are communicating with each other just
 5   within itself, device 106 is a member of the local
 6   area network.  The gateway is a member of the local
 7   area network.
 8        Q    Okay.
 9        A    And however that is implemented depends on
10   the --
11        Q    And the terminals of that local area
12   network cannot communicate with the wide area
13   network without a router in the '532 patent; is that
14   correct?
15        A    In the '532 patent, as I just said
16   already, the device 106 has a software to couple --
17   has a software and a microrouter to route
18   communications between local devices 107 and the WAN
19   105, yes.  It has that microrouter 404 which enables
20   communications between the two.
21        Q    And because that microrouter enables the
22   communications between the devices on the LAN and
23   the wide area network, if that microrouter were not
24   present, those devices on the local area network
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 1   would not be able to communicate with the wide area
 2   network; is that correct?
 3             MR. MUKERJI:  Object to form.  Outside the
 4   scope.
 5        A    It depends -- it is again a -- can you
 6   repeat the question again, please?  Sorry.
 7        Q    Sure.  Because the microrouter, as you
 8   said, enables communications between the devices on
 9   the LAN and the wide area network, if the
10   microrouter were not present, those devices on the
11   local area network would not be able to then
12   communicate with the wide area network; is that
13   correct?
14             MR. MUKERJI:  Same objection.
15        A    This depends on the implementation and how
16   it is done between the -- what I'm describing here
17   is a specific, or the patent '532 in terms of using
18   a microrouter that enables communications between
19   the local area network and wide area network.
20   Hypothetically, if it's not there, I -- it depends
21   on the architecture.  I have not analyzed it, but
22   depending on the architecture and on what other
23   enablers are there to provide communications between
24   them, I would not call it in general they cannot
0087
 1   communicate.  There may be other ways of doing that
 2   between them.
 3        Q    Does the '532 patent teach any other way
 4   to, for those terminals to communicate with the wide
 5   area network other than going through that router?
 6        A    Based on the implementation they have
 7   shown and discussed here, looking at column 8,
 8   paragraph 29, which describes the microrouter, it
 9   describes the microrouter enabling an IP based
10   network between the device 106 and terminals 107, it
11   discusses a high level block diagram and a software
12   in Figure 5 which shows what the microrouter is and
13   the implementation of the software in there.
14             Does it discuss other alternative
15   methodologies between that?  I don't recall.  At
16   least I don't remember from reading the patent '532.
17   That is one way of doing that based on the
18   microrouter they have.  And they don't go into a lot
19   of details of how it's done and what happens when
20   that router is eliminated in between the local
21   devices and wireless devices.  It describes all the
22   services of the microrouter in that paragraph.
23        Q    Okay.  And the '532 doesn't describe any
24   other method or component of enabling an IP based
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 1   network to communicate between device 106 and the
 2   terminals -- I'm sorry -- between the terminals 107
 3   and the wide area network; is that correct?
 4        A    As I said, it's been a -- I don't recall
 5   if there was other methodologies discussed in terms
 6   of communications or routing actually, what other
 7   things it has in terms of a microrouter for
 8   communicating between the two.  There may be one,
 9   but I don't remember that at this point.  Yeah.
10   Sorry.
11        Q    I want to direct your attention to Figure
12   4 of the '532 patent, and I understand the copy that
13   is --
14        A    Is that the one that's impossible to read?
15        Q    Yeah.  That's copies of copies of copies.
16   But I want to go through these components to make
17   sure we are talking about the same pieces.
18        A    Yeah.  I could not read this figure at
19   all.  I tried even on the Internet, I tried to print
20   many other copies, and --
21        Q    I understand.
22        A    -- I fail to understand the details of
23   that.
24        Q    I think we did the same.  Is it your
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 1   understanding that the elements 406 in the upper
 2   left, and I think maybe if we do a little
 3   cross-referencing with the specification, probably
 4   around column 7, is it your understanding that those
 5   elements 406 are network service plug-ins?
 6             Let me take that back and ask a different
 7   question.  What is your understanding of what Figure
 8   4 is supposed to be showing?
 9        A    I could not read Figure 4 after many times
10   of going through that.  I tried to look for a better
11   way of looking at that figure.  I'll do my best to
12   answer your questions by going to the patent and
13   seeing what the patent describes, but looking at the
14   Figure 4, I can't make anything out of that figure
15   besides a bunch of black boxes with scribbly white
16   lines in them.
17        Q    Let me point you to column 7 of the '532
18   patent starting at line 35.
19        A    Okay.
20        Q    Does that inform your opinion of what
21   Figure 4 is depicting?
22        A    It talks about, illustrates a software
23   architecture 500 for device 106 illustrated in
24   Figure 3A according to the embodiment of the present
0090
 1   invention.  And 3A, by the way, just for the record,
 2   is as bad as Figure 4.
 3        Q    Yeah.  I understand that.  And just for
 4   the record, I'm not trying to pull one over on you.
 5   I think any of the copies we pulled down from the
 6   website were going to be, were just as bad.
 7        A    Yeah.  I had the same problem, so I
 8   appreciate that.
 9        Q    Is the -- the software architecture of
10   diagram -- of Figure 4, would, would that also be
11   described as a protocol stack?
12             MR. MUKERJI:  Mr. Haight, so we are clear,
13   are you asking about Figure 4 itself or the
14   description you took him to regarding Figure 4?
15             MR. HAIGHT:  The diagram Figure 4.
16             MR. MUKERJI:  Objection to form.
17        A    Let me look at all of the elements of
18   Figure 4 and see what it is trying to describe in
19   each element, whether it's describing the protocol
20   stack or not.
21        Q    Maybe I can ask a different question.
22        A    Yeah.
23        Q    What is your understanding of what a
24   protocol stack is?
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 1        A    That's easier than this figure.  A
 2   protocol stack is a networking protocol definition
 3   and configuration of different layers in the
 4   network.
 5        Q    And, so if I could point you to column 7,
 6   around lines 56, 57, sorry, the paragraph that
 7   begins "software 500"?
 8        A    Yes.
 9        Q    Could you read that first sentence,
10   please?
11        A    Sure.  "Software 500 includes
12   telecommunications software or physical layer
13   protocol stacks, in particular telecommunications
14   software 503 and a short-range radio communication
15   software 502."
16        Q    And those elements 502 and 503 are in
17   Figure 4, we just can't read the labels?  Do you
18   agree?
19        A    Yes, I do agree.
20        Q    So it's fair to say that that software
21   architecture 500 is a physical layer protocol stack,
22   based on those lines 57 through 59 of column 7?
23        A    I can't based on this conclude that,
24   because it doesn't say any details about what does
0092
 1   it mean by cellular communication software 503 and
 2   what does it mean by short-range radio communication
 3   software 502 just by reading those three, four
 4   lines.  Software corresponding to what?  That's a
 5   pretty poor definition of a physical layer protocol
 6   stack in my opinion.
 7        Q    So you referred to layers within a
 8   protocol stack before.  Do you recall that?
 9        A    Yes, I do.
10        Q    How do -- what's the relationship of those
11   layers within the protocol stack?
12        A    It depends on the configuration what the
13   relationships are, the specifics of them.  But one
14   skilled in the art would know and understand in
15   general the details of each one of those layers,
16   what they are and how they communicate with the
17   upper stack or lower stack.  It's an abstract notion
18   of how the different components of a network are
19   stacked on top of each other.
20        Q    Uh-huh.  Can components on the same --
21   different components on the same layer of a protocol
22   stack interface with each other?
23        A    It depends.
24        Q    On what?
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 1        A    It depends on what those components are
 2   and whether, where are they in the chain of the
 3   signaling coming in.  With the GPS and Bluetooth,
 4   both are physical layer signals, talk to each other.
 5   It depends on how it is implemented.  Is Bluetooth
 6   trying to access location?  If it is done in -- each
 7   layer has a different domain and a different speed,
 8   different -- typically physical layer is a real-time
 9   signal coming in.
10        Q    So why don't we do this.  I want to try to
11   put labels on the elements of Figure 4, and we will
12   sort of go through the exercise together to make
13   sure we are talking about the same elements.
14        A    Do you mind if I do the same thing on my
15   figure?
16        Q    No, no.  Yes.  That would be fine.
17        A    Can I borrow a pen or a pencil?
18        Q    So starting with what's marked in Figure 4
19   as element 406.
20        A    Yes.
21        Q    If we go to column 8, beginning around
22   lines 29, I think we were discussing it earlier, the
23   description of the microrouter.
24        A    Right.
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 1        Q    Do you see element 406 in that paragraph?
 2        A    406 or 404?  406?
 3        Q    Yes.  406.
 4        A    Yes, I do.  It's line 34.  Which says that
 5   extended network services such as network service
 6   plug-ins 406 may be added to the microrouter 404.
 7        Q    Okay.  So we can fairly label element 406
 8   as network service plug-ins; correct?
 9        A    Okay.
10        Q    Let's move on to 404, which I think in
11   that same paragraph starting at line 29 referred to
12   as microrouter 404?
13        A    Yes.  Microrouter 404.
14        Q    Would it be fair to label element 404 as
15   the microrouter?
16        A    Sounds good.  Yes.  Thank you.
17        Q    We are going to be referring back to these
18   in a few minutes.  You asked for a pen.  If you want
19   to write them down on the figure, you are more than
20   welcome to.
21        A    Okay.  I will remember them.  I think that
22   helps for me to remember.
23        Q    Sure.  Element 407, which if you go one
24   paragraph above in column 8, at line 24, says:
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 1   "Furthermore, graphics user interface 407."  It
 2   would be fair to label element 407 as the graphics
 3   user interface?
 4        A    Yes.
 5        Q    Moving on to element 403, which roughly
 6   around line 9 and 10 of column 8, reads:  "Operating
 7   system 403 manages hardware and enables execution
 8   space for device software components."  Do you see
 9   that?
10        A    Yes.
11        Q    It would be fair to label element 403 as
12   the operating system?
13        A    Yes, it is.
14        Q    Element 504, which beginning at column 8,
15   line 12, would it be fair to label element 504 as a
16   media abstraction layer?
17        A    Yes, it is.
18        Q    And then elements 503, 502, 501 -- well,
19   we will take them one by one.  Element 503, if we go
20   back to column 7, at the bottom, roughly line 57,
21   would it be fair to label block 503 as the cellular
22   communications software?
23        A    Yes.
24        Q    And element 2 as the short-range radio
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 1   communications software?
 2        A    Yes.
 3        Q    And then the last line of column 7 says:
 4   "Other telecommunication software may be used as
 5   illustrated by other basebands 501."  So it would be
 6   fair to label 501 as other basebands, other baseband
 7   telecommunication software?
 8        A    Yes.
 9        Q    I think that covers all the elements of
10   Figure 4.
11        A    Yes, it does.  Yeah.
12        Q    Okay.
13             MR. MUKERJI:  This may be a good time to
14   take a short break.  We've been going about an hour.
15   It seems like the figure labeling portion is
16   finished.
17             MR. HAIGHT:  Yeah.  We can do that.
18             VIDEOGRAPHER:  This concludes disk number
19   three of the video deposition of Sayfe Kiaei, Ph.D.
20   The time is 1:30:44 p.m.  We are now off the record.
21                 (Recessed at 1:30 p.m.)
22                (Reconvened at 1:55 p.m.)
23             VIDEOGRAPHER:  This begins disk number
24   four of the video deposition of Sayfe Kiaei, Ph.D.
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 1   The time is 1:55:17 p.m.  We are now on the record.
 2   BY MR. HAIGHT:
 3        Q    Doctor, welcome back.
 4        A    Thank you, counsel.
 5        Q    Did you discuss any of your prior
 6   testimony or the subject matter of your testimony
 7   with counsel during the break?
 8        A    No, I did not.
 9        Q    Before we broke we went through the
10   exercise of identifying all of the sort of
11   blacked-out boxes of Figure 4.  Do you recall that?
12        A    Yes, I do.
13        Q    And we had identified the three blocks at
14   the bottom, 501, 502, 503, as 503 being cellular
15   communication software.  Do you recall that?
16        A    Yes, I do.
17        Q    And block 502 being short-range
18   communication software; correct?
19        A    Yes.
20        Q    And 501 referred to other baseband
21   telecommunication software; correct?
22        A    Yes, sir.
23        Q    What is your understanding of what the
24   '532 patent means by other baseband
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 1   telecommunication software?
 2        A    Other physical layer communication
 3   methodologies, algorithms, software.
 4        Q    Can you give me other -- excuse me.  Can
 5   you give me an example of what an other baseband
 6   telecommunications might be other than cellular or
 7   short-range?
 8             MR. MUKERJI:  Objection to form.
 9        A    It doesn't go into detail.  It has a very
10   generic description.  Even the 502 and 503, calling
11   them cellular communication software and the
12   short-range radio software.  501, baseband, I can
13   speculate what they are if you would like me to.
14        Q    I'm not asking you to speculate about the
15   '532 patent.  I'm asking in general.  As a person of
16   skill in the art, or even in your expert opinion,
17   what's an example of a baseband telecommunication?
18        A    Baseband telecommunication is when we are
19   looking at a, at the signal not in the up-converted
20   to whether it's an RF or whatever frequency the
21   transmission is, but it is in a baseband in its
22   baseband frequency.  Baseband refers to the baseband
23   frequency it's operating in.
24             There are -- the physical layer consists
0099
 1   of, that's pretty much a textbook material.
 2   Physical layer consists of a variety of different
 3   functionalities, algorithms, modulations,
 4   demodulations, coding, et cetera, that goes on in
 5   the baseband functionality.
 6             So these are, I presume they are
 7   separating it out.  What other baseband they are, I
 8   don't know what they mean in here, but baseband in
 9   general are signaling and communications and
10   algorithms that are happening at the base, baseband
11   frequency, that's why they call it a baseband,
12   versus a Bluetooth 2.4 gigahertz frequency or a WiFi
13   5.4 gigahertz frequency.
14        Q    So Bluetooth and WiFi would not be
15   considered to be a baseband communication?
16        A    No.  That's not what I said.  I said at
17   those frequencies.
18        Q    Okay.
19        A    We are talking about there is all of those
20   are in the -- all of those Bluetooth, WiFi and so
21   on, they all have the phy layer, the physical layer
22   as well.  So components of them are in here as well.
23   What I meant was at that frequency.  Baseband is the
24   signaling and modulations, et cetera, at the lower
0100
 1   baseband frequency.  So I did not -- by no means I
 2   meant -- I want to make sure I correct myself.  It
 3   is not by any means that I'm excluding Bluetooth or
 4   WiFi.  All of these and so on, they have the phy
 5   layer in there.
 6        Q    Sure.  Just for terminology, when you are
 7   saying the phy layer, you are referring to the
 8   physical layer?
 9        A    Yes.  Physical layer.  Thank you.  That's
10   a physical layer which deals with actual signals.
11        Q    And in the diagram of Figure 4, the
12   elements 501, 502, 503, they make up the physical
13   layer?
14        A    Well, that's their description of it, and
15   they haven't done a good job of describing what that
16   is.  Calling it a cellular communication software
17   503, that is a very vague definition of it.  Calling
18   it a short-range radio communication software,
19   that's also very vague terminology in there.  So...
20        Q    But you would agree that they are --
21   those --
22        A    Yes.
23        Q    Those components are within or make up the
24   physical layer of this software architecture of
0101
 1   Figure 4?
 2        A    They could be, yes, they are.  If what
 3   they mean is, is what they describe later on a few
 4   lines later, they are the phy layer, physical layer
 5   of a communication protocol stack.
 6        Q    And by a few lines later, you mean
 7   communication software used to transmit and receive
 8   cellular signals?  Let me ask a different question.
 9   That's probably very loaded.
10        A    Thank you.
11        Q    In column 7, starting at line 60, it says:
12   "In an embodiment, communication software 503," so
13   this would be the cellular communication software,
14   "is a GPRS baseband software component used with
15   processor 306 to transmit and receive cellular
16   signals."
17        A    I don't agree with their definition of
18   that.
19        Q    You don't agree that a cellular
20   communication software is a GPRS baseband software
21   component used to transmit and receive cellular
22   signals?
23        A    I would call this used to send and receive
24   GPRS signals, or other types of signals that's in
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 1   there.
 2        Q    You said send and receive?
 3        A    No, no.
 4        Q    I'm just trying to understand what your
 5   issue with that definition is.
 6        A    My issue with that definition is that as a
 7   GPRS baseband software component, that is a very,
 8   very generic and very abstract notion of what that
 9   means.  So I can't -- looking at that, that could be
10   many, many different things.
11             And then the other thing I have a problem
12   with is that the transmit and receive cellular
13   signal, in the phy layer what comes in is a digital
14   signal that's coming in in whatever format it is,
15   and whatever the media and wireless outside of the
16   Internet and how it's sent back and forth, it has
17   nothing to do with the phy layer what it could be.
18   So calling it a cellular signal, I do not agree with
19   that.  It could be in a GPRS format.
20        Q    And GPRS is a cellular protocol; correct?
21        A    GPRS is a protocol used in the cellular
22   communications.  But that does not -- still I do not
23   agree with calling a GPRS baseband software in the
24   phy layer is a transmit and receive cellular signals
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 1   that comes in there.
 2        Q    And is that because by the time it gets to
 3   the physical layer, it's no longer a cellular
 4   signal?  Is that fair?
 5        A    No.  That's not fair either.  Because we
 6   don't know what happens in the rest of the system.
 7   This is only the software stack protocol in the
 8   baseband of the device.  This has nothing to do with
 9   the air, what's going on outside of the radio or
10   cellular phone or handheld device or a WiFi or LAN
11   or whatever it is.  What's out there and how they
12   were connected is a different issue.
13        Q    Okay.  I think you had said earlier that
14   CDMA would be another type of cellular protocol;
15   correct?
16        A    CDMA is another types of a -- a protocol.
17        Q    Sorry.
18        A    Yes.  Please, go ahead.
19        Q    So in a baseband layer of a device like
20   that shown in the diagram of Figure 4, that cellular
21   communication software would be a different software
22   component for GPRS protocol versus a CDMA protocol;
23   correct?
24        A    In general that's a correct statement,
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 1   yes.
 2        Q    Above the physical layer components that
 3   we identified we see 504, which we agreed was the
 4   media abstraction layer; is that correct?
 5        A    Yes, it is.
 6        Q    What does a media abstraction layer do?
 7        A    I don't know what they are calling a media
 8   abstraction layer here.  It is a pretty abstract
 9   terminology for what they call it.  That's one of
10   the problems I have with this, their definition.  I
11   don't know what they mean by media abstraction
12   layer.  I can speculate or I can guess what they are
13   saying, but I don't think you want me to do that.
14        Q    So if I point you to column 8, starting at
15   line 12, it says media abstraction layer 504, would
16   you agree that that abstraction layer allows the
17   operating system 403 to communicate with the
18   basebands?
19        A    In their figure the way they have shown
20   it, a media abstraction layer is a box between 403
21   and the physical layers, and in their interpretation
22   of that they show that as communicating between the
23   upper layer, the lower layer as they described in
24   their definition here.  What it's saying here is the
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 1   first line, media abstraction layer 504 allows
 2   operating system 403 to communicate with baseband
 3   503, 502 and 501 respectfully.  And I want to
 4   emphasize again this is a very abstract way that
 5   they have shown this and it is, terminology here is
 6   different than what I have seen most places.
 7        Q    Are you saying you would refer to that
 8   layer above the physical layer as something other
 9   than a media abstraction layer?
10        A    For me it's not clear what they call, what
11   is their definition of media abstraction layer.
12   That's really not coming to me.
13        Q    Is there a term you would use for an
14   architecture level that would allow communication
15   between an operating system and a baseband layer?
16        A    It depends on the architecture.  It
17   depends on how the software stack is in the network
18   protocol layers.  Top of my head I don't -- there
19   are many different locations used, many different
20   blocks that are used in there.  And again the OSI
21   concept is a concept that the way they have shown it
22   is very abstract.
23        Q    What do you mean by OSI?
24        A    What we were just talking about.  The
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 1   network protocol stack.  Sorry.  The network
 2   protocol stack.
 3        Q    And just so we are clear, the network
 4   protocol stack would be the lower-most layer, the
 5   physical layer?
 6        A    No.  The protocol stack is the entire box
 7   500.
 8        Q    Okay.  Where is the -- the network -- I'm
 9   sorry.  So you are saying box 500 is the network
10   protocol stack?
11        A    The whole thing is the protocol stack.
12        Q    Okay.
13        A    Is the protocol stack.
14        Q    And is it your understanding that an OSI
15   is a model for a protocol stack?
16        A    Not necessarily.  It depends on the
17   implementation.
18        Q    I'm just trying to understand the term.
19   Does OSI stand for something?
20        A    I forgot what it is actually, the acronym.
21   So let's stick to the protocol stack in general, 500
22   being a protocol stack.
23        Q    In this network protocol stack of Figure
24   4, the way the layers are arranged, is that to allow
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 1   components to interface vertically with the layers
 2   below it and above it?
 3        A    I can not refer to Figure 4 as how they
 4   are, they are meant to implement this, because they
 5   don't have -- besides very vague abstract
 6   description of how these blocks operate with each
 7   other, and that's actually overall in the patent,
 8   architecture, both hardware and software and the
 9   network infrastructure here is very abstract.  They
10   are not talking any details of how the communication
11   is done.  There are -- we just looked at that
12   paragraph.  There are -- that's it.
13        Q    Would a person of ordinary skill in the
14   art understand how the layers of a protocol stack
15   interact with each other?
16        A    A person of ordinary skill in the art
17   would understand how the protocol stack in general
18   would work for a generic architecture of the
19   software and hardware network, the phy layer and so
20   on.  Yes, they would.
21        Q    We identified the network service plug-ins
22   406 at the top of that network protocol stack in
23   Figure 4.  Do you recall that?
24        A    Yes.  I see the -- I see what they call it
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 1   in line 34, which is extended network services such
 2   as network service plug-ins 406 may be added to the
 3   microrouter 404.
 4        Q    Can those individual service plug-ins
 5   communicate with each other?
 6        A    Depends again on the implementation.  I
 7   brought you example of in the phy layer, depends on
 8   implementation, whether there are appropriate
 9   information to be passed, the software is capable of
10   doing that and so forth.
11        Q    Let's turn to Figure 5 of the '532 patent.
12   Luckily, I don't think we will have to go through
13   the same exercise here since it will be a little
14   more clear.  What is your understanding of what
15   Figure 5 is showing there?
16        A    It is a block diagram or I would say a
17   high level, high level diagram of the microrouter
18   404 with the components as shown here.
19        Q    Is the microrouter of Figure 5 arranged in
20   layers similar to a protocol stack?
21        A    I'm not aware of a -- the answer is no,
22   it's not.
23        Q    There is no significance to the
24   arrangement of these blocks?
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 1        A    That's not what I said.  What I said was
 2   it does not signify the network protocol stack.  How
 3   they have stacked these together and the hierarchy
 4   of that, I don't think that's what I mentioned.  I
 5   didn't discuss that.
 6        Q    Right.  I'm not trying to put words in
 7   your mouth.
 8        A    Sure.
 9        Q    I'm just asking the question.
10        A    No.  It's not a network protocol stack,
11   conventional network protocol stack I would see.
12        Q    But there are layers of this microrouter
13   arranged in a hierarchical format.  Is that fair to
14   say?
15        A    I wouldn't say that it is in a
16   hierarchical format, because you have the network
17   services and the hooks that connect to that.  Would
18   that be above network services?  Or is that in the
19   same level, just connecting to that?  So are the
20   plug-ins only -- I don't know what this plug-in
21   ladder is on the left, how are they connected
22   together with the rest of the plug-ins and so forth?
23   I don't believe it's necessarily in any hierarchical
24   format they have shown it.
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 1        Q    Do you see the lower-most block labeled as
 2   network services 580 of Figure 5?
 3        A    I see network services 580 at the bottom
 4   of that figure.
 5        Q    What is your understanding of what network
 6   services 580 represents?
 7        A    As it says also in the figure, it performs
 8   PPP, dynamic host configuration, DHCP, routing, NAT,
 9   network address translation, and BAP, which I forgot
10   what BAP was.  After all these acronym with all
11   these four patents and, I don't know what BAP is.
12        Q    That's understandable.
13        A    Oh, I'm sorry.  It is here.  It is a
14   Bluetooth access profile.
15        Q    There we go.  And you mentioned the
16   DHCP/PPP block 552.  What is your understanding of
17   what that block does?
18        A    In general, these are network services
19   that provides dynamic host allocation in the
20   Internet IP.
21        Q    Would you agree that a DHCP or PPP server
22   would provide IP network information to the terminal
23   as its used in the '532 patent?
24        A    IP information.
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 1        Q    Like an IP address?
 2        A    Yeah.  IP information, yes.  Not IP
 3   network information.  I have to be careful what that
 4   means.  IP information, yes.
 5        Q    And do you see block 550 labeled Routing?
 6   Do you have an understanding of what that block is
 7   doing in the context of Figure 5?
 8        A    In a general fashion, because they don't
 9   describe the details of what routing 550 is.  In
10   general, I assume they mean routing of the IP or IP
11   packets.  But it doesn't describe the details of
12   what's in 550.  And again this block again is
13   another example of how the descriptions of the
14   blocks in this patent are very generic and high
15   level abstract.
16        Q    Would a person of ordinary skill in the
17   art understand what routing block 550 is doing?
18        A    A person of ordinary skill in the art
19   would know what routing means and what it is.  But
20   routing between what elements between, whether we
21   are talking about routing between what and what and
22   how we are routing and so forth.  There is a lot of
23   details in routing.  It's important in the
24   architecture of the system to know and how it's
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 1   implemented.
 2        Q    If I could direct your attention to column
 3   9 of the '532 patent, starting roughly around line
 4   21.  Do you see the section there called Routing?
 5        A    Yes, I see that.
 6        Q    And in the second paragraph of that
 7   section, starting at about line 27, it says:
 8   "Routing component 550 is responsible for IP packet
 9   queuing/dropping."  Do you see that?
10        A    Yes.
11        Q    What is your understanding of IP packet
12   queuing/dropping?
13        A    In general what they mean by here is that
14   the IP, the routing component 550 is responsible for
15   IP packet queuing, meaning that if the IP is coming
16   in, queue them -- queuing -- actually, later on it
17   describes it later on.
18             So if you go down by, exactly right after
19   that it describes what it means by that.  An IP
20   packet dropping software component is used for
21   reducing congestions caused by having more than one
22   terminal connected simultaneously.  In an embodiment
23   of the present invention, routing 550 includes a
24   queuing software component, quality of service
0113
 1   software component or equivalent for queuing IP
 2   packets.
 3             And it continues on discussing that,
 4   likewise, routing component 550 includes a dropping
 5   software component that is configured by service
 6   manager, a user or other remote entity.  I think it
 7   has a description of that in the rest of the
 8   paragraph in there.  And then it continues on again.
 9   There is more description down at the bottom of that
10   paragraph.
11        Q    Okay.
12        A    If you like me to, I can go through that.
13        Q    No.  That's okay.  Going back to Figure 5,
14   another block in that network services layer is the
15   NAT 553.  Do you see that?
16        A    Yes.
17        Q    What does NAT stand for again?  Sorry.
18        A    Network address translation.
19        Q    What is your understanding of what that
20   component is doing in the context of the microrouter
21   in the '532 patent?
22        A    Actually, I believe I described that also
23   in my declaration.  I have to find it.  I have a
24   brief description of that on page 28, paragraph 64,
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 1   where it describes a prior art, which is RF 2663.
 2   But I'm going to focus on the definition that it has
 3   for network address translation.
 4             "Describes an IP network address
 5   translator, NAT, that can be implemented on a router
 6   or a local network."  And then in the end of the
 7   second line:  In particular, RF 2663 describes the
 8   basic NAT, which translates between IP address in a
 9   private domain and an external domain.
10             So with that definition, and I'm going to
11   assume that what they mean here in Figure 5, NAT is
12   the same NAT, which is a network address
13   translation, which is also in paragraph, in line 55,
14   column 9 of the patent, which describes the details
15   of the NAT in here.  But the general description of
16   it is a network address translator that translates
17   between IP addresses in one domain which is private
18   domain and one domain external domain using it in
19   this patent.
20        Q    What is your understanding of what the BAP
21   block 551 does in the context of the '532 patent?
22        A    BAP, reading column 8 of the patent '532,
23   line 50 -- sorry -- line 55, is a software component
24   enables Bluetooth terminal to gain access to a LAN
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 1   116, and it says to a WAN by using IP protocol,
 2   wireless -- wide band area network by using IP
 3   protocol.
 4             And it describes this more later on in the
 5   last paragraph, which is line 63, that says:
 6   Bluetooth LAN Access Profile software component
 7   allows a LAN Access client in a terminal to obtain
 8   an IP address and use the IP address in order to
 9   gain connectivity to other LAN terminals or to a
10   WAN, behaving as if they were on a LAN.  I'm
11   finished.  Thank you.
12        Q    The layer above the network services 580
13   is labeled as Hooks 590.  Do you see that?
14        A    Yes, I do.
15        Q    What is your understanding of what hooks
16   are as they are used in the '532 patent?
17        A    That's also described in the patent '532.
18   Their definition is hooks to Extended Network
19   Service Plug-ins, the top line, line 1, starting in
20   column 10, that describes it as in an embodiment of
21   the present invention, microrouter 404, that is in
22   Figure 5, includes hooks 590 allowing for the
23   extension of microrouter 404 networking services,
24   such as plug-ins 406.
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 1        Q    Would you agree that those hooks are, they
 2   act as an interface between the plug-ins and the
 3   network services?
 4        A    In their particular implementation hooks
 5   590 are, and description of what I just read in
 6   their implementation is, they are looking at it as
 7   connecting the plug-ins 406 with the network
 8   services.
 9        Q    When you say connecting, is that the same
10   as providing an interface?
11        A    Yes, providing interface as a hook,
12   meaning interfaces between the two.
13        Q    If we could turn back to Figure 1, and
14   specifically to element 115 labeled communication
15   operator.  Do you see that?
16        A    Yes, I do.
17        Q    Would you agree that in the context of the
18   '532 patent, that the communication operator
19   controls manager server 102?
20        A    The representation they have and the
21   description they have -- sorry.  The '532 patent
22   has, I apologize for calling them they.  Strike
23   that.  The description that '532 patent has in line
24   62, it describes that, in the embodiment of the
0117
 1   present invention, WAN 105, carrier backbone 104 and
 2   manager server 102 is singly or in combination a
 3   telecommunication network that is managed and
 4   monitored by operator 115.  I think -- yeah.  That's
 5   it.
 6             THE WITNESS:  The time is?  2:45?  I don't
 7   have a watch.  That's why.
 8             MR. MUKERJI:  Do you need a break?
 9             THE WITNESS:  Not right now but maybe
10   after a couple questions.
11             MR. HAIGHT:  I'm actually at a decent
12   breaking point.
13             THE WITNESS:  That would be great.
14             VIDEOGRAPHER:  The time is 2:42:52 p.m.
15   We are now off the record.
16                 (Recessed at 2:42 p.m.)
17                (Reconvened at 3:01 p.m.)
18             VIDEOGRAPHER:  The time is 3:01:04 p.m.
19   We are now on the record.
20   BY MR. HAIGHT:
21        Q    Welcome back, doctor.
22        A    Thank you, counsel.
23        Q    During the break did you discuss the
24   substance of your testimony with counsel?
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 1        A    No, I did not.
 2        Q    Thank you.
 3        A    Thank you.
 4             MR. HAIGHT:  I'm going to hand you what we
 5   will mark as 1443-5.
 6              (1443 Exhibit Number 5
 7              was marked for identification.)
 8             THE WITNESS:  Thank you.
 9   BY MR. HAIGHT:
10        Q    Feel free to review the entire exhibit,
11   but my question is do you recognize what's been
12   marked as Exhibit 1443-5?
13        A    Yes, I do.  It is a Patent Number 662,017;
14   also, I referred to it as Hoffman in my declaration.
15        Q    Okay.  Just to be clear, I think you
16   skipped a number.  This would be U.S. Patent
17   6,622,017; is that correct?
18        A    Yes.  You are correct.  6,622,017.
19        Q    Thank you.
20        A    Thank you, sir.
21        Q    Is this a document you reviewed in
22   preparation of your declaration?
23        A    Yes, I have.
24        Q    What is your understanding of, generally,
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 1   of what the Hoffman patent is teaching?
 2        A    The general description of what the patent
 3   teaches is, I have it outlined in my paragraph 43 of
 4   my declaration, which says that Hoffman describes,
 5   if you are ready with that?
 6        Q    Uh-huh.
 7        A    Hoffman describes a cellular mobile
 8   station, such as a digital cellular telephone or
 9   mobile handset, that uses over-the-air programming
10   to download software modules, or plug-ins, into the
11   handset.  Such over-the-air programming over
12   cellular connections allows a user to download
13   software onto a mobile handset from any equipment
14   coupled to the Internet, virtually anywhere in the
15   world.  So that's a general description of the
16   patent.
17        Q    Hoffman doesn't disclose or discussed ad
18   hoc networks, does it?
19        A    Excuse me.  To the best of my recollection
20   on this patent, it does not describe any of the ad
21   hoc network, ad hoc network methods.
22        Q    Hoffman also does not discuss or teach the
23   use of Bluetooth in any of its networks; is that
24   correct as well?
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 1        A    I don't recall Hoffman discussing
 2   specifically Bluetooth network in the Hoffman
 3   disclosure patent.
 4        Q    And Hoffman doesn't teach or describe the
 5   use of JINI technology or Java technology; is that
 6   correct?
 7             MR. MUKERJI:  Did you say JINI or Java,
 8   counsel?  I'm sorry.  I missed that.
 9             MR. HAIGHT:  I said both.
10        A    Hoffman does not explicitly discuss JINI
11   or Java technologies in the Hoffman patent, '017.
12        Q    Would you agree that the plug-ins that are
13   described in Hoffman are meant to upgrade the
14   terminal devices onto which those plug-ins are
15   downloaded?
16        A    I'm sorry.  You said to upgrade the
17   terminal devices?
18        Q    To upgrade the units.  Sorry.
19        A    Oh, okay.  What Hoffman teaches is in
20   paragraph 44 of my declaration, which is the mobile
21   handset -- any time you are ready I can read that.
22        Q    Sure.
23        A    The mobile handset 5 downloads software
24   modules, called plug-ins, over a cellular network
0121
 1   using the over-the-air programming from multiple
 2   third-party server -- sorry -- from a remote, from a
 3   remote third-party server 37.  The remote server 37
 4   can transmit the plug-ins to the cellular network
 5   and thus over the air-link to the mobile handset 5.
 6             For example, the mobile handset 5
 7   communicates with a wireless telephone network 3 via
 8   cellular or personal communications services,
 9   service, PCS type services.  The next line discusses
10   that the plug-in modules can be downloaded from
11   various sources on the Internet, et cetera.  I'll
12   stop there.
13             MR. HAIGHT:  I'm going to hand you what we
14   will mark as Exhibit 1443-6.
15              (1443 Exhibit Number 6
16              was marked for identification.)
17   BY MR. HAIGHT:
18        Q    Do you recognize what's been handed to you
19   as Exhibit 1443-6?
20        A    Yes, counsel.  It is a version, IEEE
21   Standard 802.11b-1999 version edition of the Part
22   11:  Wireless LAN Medium Access Control, or MAC, and
23   a physical layer, PHY, specification for the
24   higher-speed physical layer extension in the 2.4
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 1   gigahertz bandwidth, which is also the -- I'm going
 2   to call this the 802.11b, or wireless LAN
 3   specification.
 4        Q    You understand this document to be a
 5   supplement to the 802.11 standard; is that correct?
 6        A    Yes, it is.  This is a 1999 version, which
 7   may be different than what I have, which is -- maybe
 8   it's the same thing -- which was the 2000 version,
 9   but this one was -- I think it may be the same
10   thing, so yeah.
11        Q    When you say 2000 version, what do you
12   mean?
13        A    It was published in January 20th of 2000,
14   but that's the same document I believe.  If you look
15   at the copyright on the first page, at the bottom of
16   the first page it says published January 20th of
17   2000.  And that's what I have in my reference on
18   page 4 of my prior art, which is the same thing.  So
19   I wanted to make sure I don't have a different
20   supplement to this.
21        Q    Sure.
22        A    It is a Part 11, and it is a -- yeah.
23   It's the correct version.  Yeah.  Sorry.  These
24   change, every month they change.  If you are
0123
 1   involved in the standards, every month there is a
 2   supplement and that supplement changes almost on a
 3   quarterly basis, so I want to make sure I'm looking
 4   at the same thing.  I don't mean to be picky here.
 5        Q    No, no.  That's fine.
 6        A    There could be substantial changes in
 7   there as we go forward.
 8        Q    That leads to my next question.
 9   Throughout this document there are portions that are
10   underlined and portions that have strike-throughs.
11   What is the significance of those markings?
12        A    I have been in the standards bodies
13   before, and what we do is that the editors when
14   they, the different representatives of the companies
15   meet in the standards body.  We may not agree on the
16   language or we may strike language or components of
17   the standards so we strike through that.  There are
18   components that we may need to have different
19   discussions, we underline those and so on and so
20   forth.
21             There is a specific format we use to keep
22   the document in a format that everybody will
23   understand, and the last meeting, these are the
24   issues we discussed, these are the issue we strike
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 1   over, and that will continue until the final version
 2   is done, and even then it's not done.
 3        Q    So it's fair to say the strike-throughs
 4   and the underlines are edits made to a previous
 5   version?  Is that fair?
 6        A    Yes.  It's a continual edition of the
 7   standards.  And this was in 1999.  Yeah.
 8        Q    And is there an indication on this
 9   document that this was the version that was accepted
10   by the committee?
11        A    Up to this point it was accepted as it was
12   by the committee when it was published.  It's not --
13   if what you mean is a different question, I can, if
14   you are more specific.
15        Q    Let me ask it a different way.  Is there
16   anything in this document to indicate that this
17   isn't just a marked-up draft of the standard or of
18   the supplement?
19        A    No.  This is not a marked-up draft.  At
20   the time this was an agreed upon standard at the
21   time that it was published and agreed upon standard
22   by the committee at that point.
23        Q    How do you know that generally speaking?
24        A    By the fact that it discusses that in the
0125
 1   document as well, you know, it discusses at the top,
 2   this is the IEEE standards.
 3        Q    Where are you looking, sir?
 4        A    At the page 2.  It describes what the
 5   standards is, it describes the use of the IEEE
 6   standards is discussion on the second paragraph, and
 7   then in the fourth paragraph it discusses the
 8   questions that may arise regarding the meaning of
 9   this standard and if there are any
10   interpretations -- if this was a draft, there would
11   be a specific, either a watermark or specific things
12   that would say this is a draft.  So I assume -- I
13   was not in that committee at that time.  If this was
14   a draft, there would be a clear indication on that
15   up front or even a watermark that would say that
16   this is a draft document.  So...
17        Q    To the best of your knowledge, the edits
18   in the supplement were in fact adopted as part of
19   the standard; is that correct?
20        A    Yes.  And also page 8 it describes that
21   editing done in there.  If you look at page 8 of the
22   document, which is page 1 of the 802.11 document,
23   but the page 8 of your reference, the paragraph,
24   second paragraph on the page 1 of the standard, it
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 1   says the editing instructions are shown in bold, et
 2   cetera.  So it discusses all the formatting
 3   questions you already had in there.  So to the best
 4   of my knowledge, this was the standard that was at
 5   that time adopted by the IEEE body that was an
 6   802.11b committee, technical committee.
 7        Q    The 802.11 standard, is that also known as
 8   a WiFi standard?
 9        A    Would I generalize it as a WiFi standard,
10   802.11?  I hesitate to say that because I believe
11   that -- I'm just thinking if there were some other
12   standards that may have used the same first five
13   numbers as well.  I don't know whether -- but for
14   the sake of this discussion here, this is
15   specifically standard for 802.11 -- one second.  Let
16   me -- I guess my preference would be to keep as
17   802.11 dot B standard rather than calling it a WiFi,
18   because it is, it is 802.11b.  So I would like to
19   keep it that way.  I don't want to cause
20   interpretation of that because WiFi could be many,
21   many different things.  Since we are talking about
22   the standard, let's stick to the number it has.
23        Q    I was more asking in general.  I
24   understand the purpose.  I will be as specific as
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 1   possible.
 2        A    I was on the standards body for a few
 3   years and we were very sensitive about even any Bs,
 4   Cs or C primes and so forth.  In general if you like
 5   to call it a WiFi, I prefer to call it 802.11b.
 6        Q    And is it your understanding that the
 7   802.11b standard is implemented through a media
 8   access protocol known as CSMA?
 9        A    Could you point exactly in the document
10   you are talking about where it talks about CSMA?
11        Q    I'm asking generally.
12        A    Again with all the acronyms and all the
13   names, there is CSMA, there is CDMA, there is QDSS.
14   So if you have a specific, please point that.
15        Q    Yep.  I will try and pin that down.
16   Sitting here today, do you have an understanding of
17   what CSMA, a CSMA media access protocol is?
18        A    Not off top of my head to be frank, no.
19   So if you have a -- if I discuss it anywhere in my
20   document, please point to that.
21        Q    On page -- it's lower case Roman IV of the
22   actual standard, it's stamped as page 4, cardinal 4,
23   and starting on the previous page, it says:  "The
24   standards defining the access technologies are as
0128
 1   follows."
 2        A    No, I'm sorry.
 3        Q    On page 3.
 4        A    Here we go.  Okay.  So where on the page
 5   again?
 6        Q    So maybe we start with the paragraph on
 7   page 3 that says, about halfway through the page, it
 8   says "this family of standards."
 9        A    Yeah.  Do you want me to read that?
10        Q    Sure.
11        A    Okay.  I read that, and there are all
12   these annotations for the IEEE Standard 802 and so
13   forth and all the columns in there.
14        Q    Sure.
15        A    Then the next page is the CSMA; right?
16        Q    Right.  That second bullet point on page 4
17   says:  "CSMA/CD Access Method and Physical Layer
18   Specifications"?
19        A    Uh-huh.
20        Q    Does that refresh your recollection of
21   what, CSMA is a media access protocol?
22        A    I don't know what the acronym exactly
23   stands for, but it is media access control.  If you
24   don't mind, let me look at it for a second in that
0129
 1   section, which I don't know whether this document
 2   describes that or not.
 3        Q    If I submit to you that it stands for
 4   carrier sense multiple access, would you agree with
 5   that?
 6        A    I don't remember exactly the acronym, what
 7   it was.  To be frank, it's not a memory test.
 8        Q    I understand.  But, so sitting here today,
 9   you are not aware that the 802.11 standard
10   implements CSMA/CD media access protocol?
11             MR. MUKERJI:  Objection to form.
12        A    Not remembering acronyms does not mean
13   that.  That's not what I said.  I said acronyms, I
14   don't remember exactly the details of acronym, what
15   it was for.  I am familiar with the 802.11 media
16   access control and what it does.  But that's outside
17   of the -- but anyhow, that's it.
18        Q    Is the 802.11 media access protocol based
19   on a master/slave relationship, or media access
20   protocol?
21        A    I don't recall that, but in general the
22   master/slave relationship can be implemented in any
23   network configurations in here.  But I don't
24   remember the details of 802.11 had a master/slave
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 1   configuration.  It may have been contributions in
 2   there and discussions in there which they supported
 3   master/slave.  Off the top of my head I don't
 4   remember that.  But I don't see what would preclude
 5   that from having a master/slave relationship.
 6        Q    Is there anything in the supplement IEEE
 7   standard that's been marked as 1443-6 that indicates
 8   a 802.11 protocol would implement a master/slave
 9   media access protocol?
10        A    Again looking at this top of my head, I
11   don't remember seeing that in here.  But in general
12   the master/slave relationship can be implemented
13   within a network of wire line or wireless devices
14   and each other.  That's not a -- that's a very much
15   a well-known concept in the communication systems.
16        Q    Does 802.11 encompass wire line
17   communications?
18        A    I said in general.  Wireless and wire.
19   The statement I made was a general statement.
20        Q    Sure.  I'm talking about this document
21   specifically.
22        A    It is a wireless system.  And I don't see
23   any reason why what would preclude or exclude 802.11
24   from having a master/slave relationship.
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 1        Q    Would you consider master/slave to be a
 2   type of media access technology?
 3        A    That's a very generic and general
 4   statement.  Master/slave relationship is used even
 5   in printers, and in -- it goes back to, the best I
 6   recollect, from 1980s, even late '70s I was taking
 7   network class.  At that time master/slave
 8   relationships was well-known fact in memory, in how
 9   to connect daisy-chain printers together, how to
10   connect memory devices together.  So it's not a,
11   necessarily a just a network media access control
12   configuration.
13        Q    In the paragraph we discussed on page 3
14   where it says "this family of standards", do you see
15   that?
16        A    Yes.
17        Q    The second sentence of that paragraph
18   says:  "The access standards define seven types of
19   medium access technologies."  Do you see that?
20        A    Yes.
21        Q    Do you have any understanding of what
22   those, specifically what those seven types of media
23   access technologies are?
24        A    Not off top of my head.  I would be happy
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 1   to read this.  And also it says at the end of the
 2   line, paragraph, that other types are under
 3   investigation.
 4        Q    But you don't know what those types are?
 5        A    No.  No, I do not.
 6             MR. HAIGHT:  We need to change the tapes
 7   real quick.
 8             VIDEOGRAPHER:  This concludes disk number
 9   four of the video deposition of Sayfe Kiaei, Ph.D.
10   The time is 3:33:17 p.m.  We are now off record.
11                 (Recessed at 3:33 p.m.)
12                (Reconvened at 3:37 p.m.)
13             VIDEOGRAPHER:  This begins disk number
14   five of the video deposition of Sayfe Kiaei, Ph.D.
15   The time is 3:37:46 p.m.  We are now on the record.
16   BY MR. HAIGHT:
17        Q    Dr. Kiaei, I'm going to hand you what we
18   are marking as Exhibit 1443-7.
19              (1443 Exhibit Number 7
20              was marked for identification.)
21             THE WITNESS:  Thank you.
22   BY MR. HAIGHT:
23        Q    Do you recognize what's been marked as
24   Exhibit 1443-7?
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 1        A    Yes, I do, counsel.  It is a RFC 2663
 2   reference used as a prior art in my declaration,
 3   which is titled IP Network Address Translator (NAT)
 4   Terminology and Considerations.
 5        Q    Just for terminology sake, RFC, does that
 6   stand for requests for comments?
 7        A    Yes.  RFC stands for requests for comments
 8   within the network working group.
 9        Q    Do you have any understanding of what the
10   network working group is?
11        A    I have not participated in that group
12   before.  I have a general idea of what that working
13   group is, but I don't have a lot of detailed
14   information about it.
15        Q    Is that a working group within a larger
16   organization?
17        A    I believe so, but I'm not sure which
18   organization they belong to, or that it was part of
19   an ITU FC, IEEE.  It was overall a networking group
20   that, working group that we were aware of.  I don't
21   know the details of how they are shared and so.
22        Q    Do you see the reference in the upper
23   right-hand corner to Lucent Technologies?
24        A    Yes, I see that.
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 1        Q    And it's got a date of August 1999; is
 2   that correct?
 3        A    Yes, it does.
 4        Q    Is it possible that the network working
 5   group is, for lack of a better word, a working group
 6   within the company Lucent Technologies at the time?
 7             MR. MUKERJI:  Objection to form.
 8        A    I do not know that.  I cannot comment on
 9   that.  I can tell you about my experience within the
10   working groups if that helps your question.
11        Q    No.  I'm just trying to understand the
12   context of where this document came from?
13        A    No.  In general working groups are -- when
14   the Bluetooth standard started before that, Intel,
15   Microsoft, a number of other companies created the
16   Bluetooth working group and we got together.  That
17   was for Bluetooth.  I don't know what this one is.
18   I cannot speculate.
19        Q    Did you identify this reference personally
20   as a prior art reference in the scope of your work
21   for this IPR?
22        A    I don't believe I did on this one.  No, I
23   did not.
24        Q    Exhibit 1443, I believe you identified the
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 1   title is the IP Network Address Translator (NAT)
 2   Terminology and Considerations; is that correct?
 3        A    Yes.  1443-7; right?
 4        Q    Yes.
 5        A    Dash seven, yeah.
 6        Q    I'm sorry.  Did I --
 7        A    You just said 1443.
 8        Q    I apologize.  Thank you.
 9        A    That's okay.
10        Q    And I think you had alluded to it and
11   pointed to a paragraph in your declaration earlier
12   when we were generally discussing the NAT component
13   in the '532 patent, you referred to this document.
14   Would it be fair to say that network address
15   translation as used in this document is a method by
16   which IP addresses are mapped from one realm to
17   another in an attempt to provide transparent routing
18   to hosts?
19             MR. MUKERJI:  Can I get that question back
20   please, starting with would it be fair?
21                         -  -  -
22             (Whereupon the following portion of the
23   testimony was repeated by the Court Reporter:
24               QUESTION:  Would it be fair to say that
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 1   network address translation as used in this document
 2   is a method by which IP addresses are mapped from
 3   one realm to another in an attempt to provide
 4   transparent routing to hosts?)
 5                         -  -  -
 6        A    Give me one second.  Here we go.  I would
 7   like to correct your statement and go back to my
 8   declaration, paragraph 64, which is I feel more
 9   comfortable with this definition in terms of
10   paragraph 64, line 3, which is also described in
11   2663 reference, "basic NAT, which translates between
12   IP addresses in a private domain and an external
13   domain," and then it goes on describing other NAT.
14        Q    Let me point you to the first page of that
15   Exhibit 1443-7 in the first line of the abstract.
16   Do you disagree with that statement?
17        A    It is really -- it's talking about
18   multiple statements in here, so I don't know which
19   one you are talking about.  So if you are talking
20   about -- are you talking about the preface or
21   abstract?  Sorry.  Which line are we talking about
22   in page 1 of the RF 2663?
23        Q    The language I read to you was the first
24   line of the abstract.
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 1        A    Of the abstract.  Sorry.  Okay.  I was
 2   reading the preface.  What it says in here is that
 3   network address translation is a method by which IP
 4   addresses are mapped from one realm to another in an
 5   attempt to provide transparent routing to host.  In
 6   an attempt to provide transparent routing to host.
 7             So in general I agree with that statement.
 8   However, it is saying in an attempt to -- it does
 9   not talk about the details of how and exactly it's
10   implemented.  And it talks about traditionally NAT
11   devices are used to connect an isolated address
12   realm with private unregistered addresses to the
13   external realm with globally unique registered
14   addresses.
15             So I think it defines it a little bit more
16   clearly here.  And then -- then it talks about this
17   document attempts to describe the operation of NAT
18   devices and the associated considerations in general
19   and to define terminology used to identify various
20   flavors of NAT.  I agree with that statement they
21   have in the abstract.
22        Q    So that abstract and the language you just
23   read identifies that there is various flavors of
24   NAT; is that correct?
0138
 1        A    It describes the overall idea of what NAT
 2   is in terms of connecting isolated address field in
 3   the private unregistered address to an external
 4   realm with globally registered address.  And then
 5   later on it talks about various different forms of
 6   NAT, including the one I have in my declaration,
 7   which is on NAPT.  So that's what it's saying in
 8   that document.
 9        Q    By NAPT, you mean network address port
10   translation; is that correct?
11        A    Yes.
12        Q    Would you agree with me that there are
13   other ways to translate IP addresses between a
14   private domain and an external domain that don't
15   rely on NAT?
16             MR. MUKERJI:  Objection to form and
17   outside the scope.
18        A    They -- my analysis was based on looking
19   specifically for NAT and the references I have here
20   and the description of what NAT, which I have in my
21   references.  Are there other methodologies to do it
22   without NAT?  There may be.  I did not consider that
23   and I did not look at it.
24        Q    Would a person of ordinary skill in the
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 1   art recognize there are multiple ways other than NAT
 2   to translate IP addresses in a private domain to an
 3   external domain?
 4        A    Again as I said, my focus was not to look
 5   at different ways of doing NAT and how it's done,
 6   but to focus on the prior art and the '532 patent
 7   and see how NAT is described, which is in my, the
 8   translation is done which is also in my document,
 9   declaration multiple places I have described it.
10             Are there other ways of doing it?  I can
11   speculate and give you a hypothetical answer in the
12   hypothetical question.  Is there a possibility that
13   a POSITA may come up with their own different way of
14   doing that?  I cannot speculate on that.
15        Q    You can't say whether NAT is the only way
16   you can translate an IP address between a public
17   domain and a private domain?
18             MR. MUKERJI:  Objection to form.
19        A    I believe I already answered that.
20        Q    So the answer is no?
21        A    My answer is my focus was not to look at
22   different ways of doing NAT.  My focus was to look
23   at the prior art and '532 and the references I have
24   here, and what I have is a network address
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 1   translation done that's described in my report.  If
 2   there are other ways hypothetically, there may be
 3   other ways.  Top of my head right now sitting here,
 4   I can't say that.  If you want me to look into the,
 5   read the NAT document, I can go through that
 6   document and see if there are other ways it
 7   describes it and look at my other references, I can
 8   do that.
 9        Q    Is the NAT described in Exhibit 1443-7,
10   did that, does that live in a particular layer of a
11   protocol set, network protocol set?
12        A    One place that I mention this is in my
13   declaration 50, in paragraph 50, page 21, where I
14   discuss in view of router plug-ins, how a POSITA, a
15   person of skill in the art, would have modified
16   Marchand's mobile gateway 33 to implement its
17   routing and address translation functionalities by
18   utilizing a router and routing software technology
19   prescribed in the router plug-ins.  So one method
20   would be to look at this in a router plug-in.
21             MR. HAIGHT:  I object as non-responsive.
22   BY MR. HAIGHT:
23        Q    My question was whether or not the NAT
24   lives in a particular layer of the protocol stack.
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 1   I wasn't discussing Marchand, I wasn't discussing
 2   router plug-ins.  Talking about the NAT
 3   implementation and whether that necessarily lives in
 4   one layer, one particular layer of a protocol stack?
 5        A    The network translation in general for
 6   network address translation depends again on the
 7   implementation, but generally it is in the stack
 8   obviously above the phy layer, physical layer, and
 9   on the implementation, it could be in the network
10   layer in the middle or it could be in the upper
11   layer where it's, as I said in here, within the
12   router plug-ins and upper layer of the stack.  It
13   depends on the implementation.
14        Q    If you could look at page 2 of Exhibit
15   1443-7?
16        A    Uh-huh.
17        Q    And the fourth paragraph.  It starts by
18   saying, "NAT devices attempt to provide."  Do you
19   see that?
20        A    Yes, I do.
21        Q    And feel free to read the whole paragraph,
22   but I'm going to point your attention to the third
23   sentence that says:  "This solution only works when
24   the applications do not use the IP addresses as part
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 1   of the protocol itself."  Do you see that?
 2        A    Yes, I do.
 3        Q    Does that indicate to you that there are
 4   other solutions that are not based on NAT that would
 5   be used to translate addresses between two domains?
 6             MR. MUKERJI:  Objection to form.
 7        A    That's their interpretation of it, in
 8   terms of they are not offering any other solutions I
 9   see here.  They are saying that if the particular
10   NAT devices attempts to provide a transparent
11   routing solution and do not use IP address in the
12   part of the protocol.  I already answered this
13   question in terms of are there other ways of doing
14   NAT, and the one I'm familiar with and I discussed
15   it in my report is outlined in my discussions in
16   here.  In this prior art is claiming that this
17   solution would work only with the application of --
18   sorry -- this solution only works when the
19   application do not use the IP address as part of the
20   protocol itself.
21             Whether I agree with it or not, I have to
22   analyze it and look at the whole discussion they
23   have and see within which context they are talk
24   about if NAT works or doesn't work.  I'm familiar --
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 1   sorry.  That's it.
 2             THE WITNESS:  Oh.  Did my microphone fall?
 3   Can you hear me?  Okay.  Good.  Forgot to put it on.
 4        A    It's very much application dependent and
 5   how it's implemented.
 6        Q    There could be applications that call for
 7   routing that don't implement the NAT system?
 8             MR. MUKERJI:  Objection to form.
 9        A    What I meant in terms of an application
10   here was the overall architecture of the system, not
11   the specific applications.  For a given architecture
12   of hardware and software, the implementation that I
13   have discussed is a NAT in my report.  Again I don't
14   want to speculate are there any other ways of doing
15   that on the fly here and engineer other methods of
16   doing that.  I don't have that.
17        Q    I'm not asking you to speculate.  I'm
18   asking you based on the structure of that paragraph
19   that says this solution only works under certain
20   conditions, doesn't that necessarily mean that there
21   are other solutions that would be implemented in
22   that situation?
23        A    This is their claim and that's not what
24   they say.  They don't say that that solution --
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 1   there are not other ways of implementing this.  I
 2   mean that paragraph, if I read that paragraph by
 3   itself, I cannot conclude what exactly they mean by
 4   that.  I have to look at the entirety of the report
 5   and see this is specific example they are
 6   discussing, under what cases and circumstances it
 7   would not work.  So it's a hypothetical thing.  At
 8   this point I cannot point to it and analyze it.
 9        Q    If I could direct your attention to page 6
10   of that same exhibit, 1443-7, and the paragraph
11   number 3 that's headed, quote, "What is NAT?"  Do
12   you see that paragraph?
13        A    Oh, yes.
14        Q    Could you read that paragraph for the
15   record, please?
16        A    Sure.  Network address, a network address
17   translation is a method by which IP addresses are
18   mapped from one address realm to another, providing
19   transparent routing to end hosts.  There are many
20   variations of address translations that lend
21   themselves to different applications.  However, both
22   flavors of NAT devices should share the following
23   characteristics, which are the three characteristics
24   that is outlined on page 7 in terms of transparent
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 1   address assignment, transparent routing to address
 2   translation, routing here refers to forwarding
 3   packets and not exchanging routing information, and
 4   ICMP error packet payload, and it goes on more in
 5   here, but I'm going to stop here.
 6        Q    That's fine.  Thank you.
 7        A    Yeah.
 8        Q    RFC 2663 doesn't discuss mobile phones,
 9   does it?
10        A    RFC 2663 is primarily discussing
11   networking and in general networking as also viewed
12   in the abstract, it discussed network address
13   translation is a method by which IP addresses are
14   mapped from one realm to another realm.  So it's
15   looking at in general networking, a person of skill
16   in the art would be able to understand that this
17   networking could apply for wireless applications as
18   well.
19        Q    Does RFC 2663 discuss JINI/Java
20   technology?
21        A    To the best of my recollection, it does
22   not discuss JINI/Java in the RFC 2663.  Thank you.
23             MR. HAIGHT:  I'm handing you -- excuse me.
24             THE WITNESS:  Maybe before we start do you
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 1   mind if we take a five-minute break?
 2             MR. HAIGHT:  That's fine.
 3             VIDEOGRAPHER:  The time is 4:11:08 p.m.
 4   We are now off record.
 5                 (Recessed at 4:11 p.m.)
 6                (Reconvened at 4:27 p.m.)
 7             VIDEOGRAPHER:  This begins disk number six
 8   of the video deposition of Sayfe Kiaei, Ph.D.  The
 9   time is 4:27:16 p.m.  We are now on the record.
10   BY MR. HAIGHT:
11        Q    Dr. Kiaei, welcome back.
12        A    Thank you, counsel.
13        Q    Did you happen to discuss any of your
14   testimony today with your counsel during the break?
15        A    No, I did not, counsel.
16        Q    I'm going to hand you what we are going to
17   mark as 1443-8.
18              (1443 Exhibit Number 8
19              was marked for identification.)
20             THE WITNESS:  Thank you, sir.
21   BY MR. HAIGHT:
22        Q    Do you recognize Exhibit 1443-8?
23        A    Yes, I do, counsel.  It is a, the
24   reference I call Marchand, which is patent
0147
 1   WO2001/076154.
 2        Q    This is a document you reviewed in
 3   preparation for your declaration?
 4        A    Yes, sir, I did.
 5        Q    And Marchand teaches at a high level using
 6   an ad hoc network to share services amongst the
 7   devices in that ad hoc network?  Would you agree
 8   with that?
 9        A    What Marchand teaches is that paragraph 25
10   on my declaration, which describes a mobile phone
11   configured to act as a gateway between two different
12   networks, an external wireless IP network and a
13   local wireless ad hoc network as shown in Figure 3
14   of Marchand.
15        Q    And what is your understanding of what an
16   ad hoc network is?
17        A    I described that also further in paragraph
18   28 of my declaration.  Local ad hoc network 30 can
19   be a wireless network for an office, for example.
20   Therefore, Marchand's local ad hoc network 30 can be
21   a corporate or private network that is connected via
22   gateway 33 to a cellular network.
23             And later on on line 3 I discuss that
24   Marchand also describes other examples of local ad
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 1   hoc network such as networks in home, local networks
 2   such as security surveillance system and
 3   temperature-control thermostat, unquote.
 4        Q    Does the term "ad hoc" have a particular
 5   meaning to one of skill in the art as you defined it
 6   in this IPR?
 7        A    Excuse me one second.  So that is
 8   discussed in my declaration paragraph 31 where I
 9   elaborate more on the network here.  In addition to
10   communicating with external network via the gateway
11   33, Marchand describes that local devices on the
12   Bluetooth ad hoc piconet can communicate with each
13   other.  For example, Marchand describes that a user
14   with a Bluetooth compliant mobile phone may walk
15   into a room that has a printer and a laptop network,
16   both of which are also Bluetooth compliant.  So this
17   is the gist of the local network which is also
18   called ad hoc network.
19        Q    And generally speaking, outside of what
20   Marchand is saying, what would one of skill in the
21   art understand an ad hoc network to be?
22        A    In general, an ad hoc network, general
23   terminology network, is a network that is formed in
24   an ad hoc fashion.  It's a local area network
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 1   typically, but not necessarily constrained to that,
 2   that user can enter that network such as an example
 3   I use here, that somebody walks with a Bluetooth
 4   compliant mobile phone, may walk into a room as an
 5   ad hoc; that person was not a member of that
 6   network, they can come in and join the network and
 7   use a printer and laptop, et cetera.  That's why
 8   they call it an ad hoc network.
 9        Q    The ability to join the network on the
10   fly, if you will?
11        A    Ad hoc fashion.  It's an ad hoc definition
12   by itself.
13        Q    And you mentioned that, that it describes
14   local devices on a Bluetooth ad hoc piconet.  What
15   is your understanding of what a piconet is?
16        A    That doesn't have a real clear -- it is
17   relative that what's called a piconet.  In general a
18   piconet started with a Bluetooth compliant devices
19   that is a smaller number of devices in a local area
20   network connected together.  May or may not be local
21   area network, and I have seen other nets which are
22   called piconets that may be outside of the realm of
23   Bluetooth network.
24        Q    Sorry.  Go ahead.
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 1        A    That's it.
 2        Q    Bluetooth is not synonymous with piconet,
 3   in general?
 4        A    It started that way.  Are there piconets
 5   that are outside of Bluetooth or that doesn't have
 6   only Bluetooth network in there?  I can't recall
 7   from top of my head.
 8        Q    And when you say the piconets started out
 9   as always being Bluetooth, was that prior to 2000?
10        A    I believe it was around prior to 2000 or
11   somewhere around there the piconet, ad hoc piconet
12   concept was brought into the Bluetooth network
13   interest group.
14        Q    That's when piconets were first discussed
15   with Bluetooth?
16        A    Yeah, I can't say the top of my head and
17   on the fly says that piconet was a notion before
18   that or not.  I don't know that.  Right now I don't
19   know that.  But as I said in my report, in here we
20   are discussing Bluetooth ad hoc piconet network that
21   communicate with each other.  Whether that
22   terminology was used elsewhere before Bluetooth or
23   not, I don't remember.  I don't recall that.
24        Q    If I could point you to Figure 2 of
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 1   Exhibit 14143-8, which is near the end on page 23 of
 2   the exhibit.
 3        A    Yes.  I have it.
 4        Q    What is Marchand depicting in Figure 2?
 5        A    In page 5 of the Marchand reference, which
 6   is same as page 7 of what's at the bottom, it
 7   describes what Figure 2 is, which is an illustrative
 8   drawing illustrating a protocol stack for a mobile
 9   Bluetooth piconet that has been extended into the IP
10   wireless LAN implementing JINI and Java technologies
11   in accordance with the teaching of the present
12   invention.
13        Q    Just for housekeeping purposes, can we
14   agree to refer to the page numbers at the top of the
15   document?
16        A    Okay.
17        Q    I understand it gets confusing if we go
18   back and forth.  I know you pointed out both, but I
19   will clarify if we need to.  But as we go forward,
20   if we could stick to the page number at the top.
21             And in that protocol stack of Figure 2 you
22   have both a physical layer and a link layer; is that
23   correct?
24        A    Yes.
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 1        Q    What is your understanding of what a link
 2   layer is?
 3        A    In general, it's a layer that links or
 4   connects, part of a Bluetooth network that connects
 5   a physical layer and the information from the
 6   physical layer and processes that for the network
 7   transport layer or the IP layer above it.
 8             And I described that a little bit further
 9   in the paragraph 34 of my report, declaration.
10   Which is Marchand mobile gateway 33 utilizes
11   various -- utilizes various types of software to
12   implement routing and communications over the
13   cellular and local wireless network, such as link
14   layer and network layer and network transport layer,
15   et cetera.
16        Q    And those layers that you just read are
17   shown in Figure 2.  Would you agree that that
18   protocol stack shown there is unique to Marchand,
19   the Marchand system?
20        A    The protocol stack layer in general is a
21   description of the various components and the layers
22   of a network formed in a hierarchical fashion,
23   bottoms up, and their description here falls within
24   that general network stack in terms of having the
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 1   phy layer and the link layer at the bottom and then
 2   the application layer on top, and the services, the
 3   operating system there.  Now the exact lining, you
 4   cannot really put that in there exactly separating
 5   each one of them, but the idea is that you are
 6   performing a description of the layers such that
 7   each layer has a different functionalities in the
 8   network of communications.
 9        Q    And what do you mean when you say in
10   hierarchical fashion?
11        A    I think your question was related to is
12   that a general description, is that a unique
13   description of, that applies to Marchand in Figure
14   2; correct?
15        Q    Uh-huh.
16        A    And the answer is unique in terms of -- in
17   my opinion it is a relatively standard description
18   of how the different layers are there and their
19   functionalities.  When I said hierarchical, what I
20   meant is application layer is on top and the
21   physical layer being on the bottom.
22        Q    But you would agree that not every device
23   with a Bluetooth chipset uses that same protocol
24   stack; correct?
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 1             MR. MUKERJI:  Objection to form.
 2        A    In general the general guidelines are
 3   similar.  The general description of the network
 4   protocol stack would be similar to what is shown in
 5   here.  But again that's hypothetical.  I can't look
 6   at every specific Bluetooth implementation and see
 7   how they are done.
 8        Q    Does every Bluetooth implementation
 9   include a JINI technology layer or a Java technology
10   layer?
11        A    Not necessarily, but it will have the
12   appropriate software and technology that would do
13   similar functionalities.  And the same way that the
14   physical layer is not exactly specified the details
15   of it here, but one would know what is in the
16   physical layer, what are the functionalities.
17             Operating system 18 is not showing exactly
18   what language it is and what form of operating
19   system it has, but in general one would know what it
20   is, and they, in here the JINI and Java technology
21   layer is also shown and the one who is familiar with
22   the art will know that the JINI and Java technology
23   in the layer relative to the others, where they are
24   and how they are processing information.
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 1        Q    Okay.  So one would understand where a
 2   JINI technology and a Java technology layer would
 3   fit, but that doesn't necessarily mean that those
 4   layers are in every Bluetooth device protocol stack;
 5   correct?
 6        A    I was not asked to look at the specific
 7   Bluetooth technologies available in the marketplace
 8   and what they use in those stacks.  They could be
 9   using it, they could not be using it.  This is one
10   representation that this, this prior art shows,
11   which is one way of implementing it.
12             And I think if you look at the, my
13   declaration paragraph 34, line 13, it says that --
14   actually, I take it back.  It is line 10.  It says
15   that:  For example, based on Marchand's disclosure,
16   including, for example, that the network 30 devices
17   such as laptop computer, printer, personal digital
18   assistants, are all Bluetooth compliant and
19   JINI/Java capable.
20        Q    Referring to those devices you just
21   listed, I understand that.  I'm saying are all
22   Bluetooth capable devices, do all Bluetooth capable
23   devices necessarily have a JINI technology and Java
24   technology layer in their protocol stack?
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 1        A    It will have a technology similar to what
 2   JINI and Java technologies have.  It will have
 3   technologies related to that.  But would it have
 4   with every device, Bluetooth device would have that?
 5   Not necessarily.  I haven't looked at all of the
 6   Bluetooth radios and see what they use in there.
 7        Q    What is a technology similar to Java
 8   technologies that all Bluetooth devices would have?
 9        A    In terms of JINI and Java technology?
10        Q    No.  You said that all Bluetooth devices
11   would have a technology similar to what Java
12   technologies have.  I'm asking what those
13   technologies are?
14        A    These will be software that are
15   interfacing with the operating system and the
16   application layer and services offered there.  So I
17   describe that also in my declaration.  For example,
18   in paragraph 33, the last two lines discusses that,
19   that it would have an operating system layer 18, a
20   Java technology layer and a JINI technology layer
21   and a JINI call control client and a SIP client in
22   there.
23        Q    You would agree not all Bluetooth capable
24   devices have an SIP client; correct?
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 1        A    SIP, which is session initiation protocol,
 2   I can't speculate on whether all the Bluetooth
 3   devices would have it or not.  It is used, for
 4   example, as an email or other types of session
 5   initiation going on.  I haven't look at all of the
 6   Bluetooth systems out there.  The one that I have
 7   referenced in here, in Marchand, is capable of
 8   performing SIP operations, SIP calls.
 9        Q    Isn't the main teaching of Marchand the
10   ability to use the SIP client of the gateway that is
11   not existent on any of the other devices in the
12   piconet?
13             MR. MUKERJI:  Objection to form.
14        A    I would not characterize it that way.  I
15   have outlined what the main features of the Marchand
16   are in my declaration, which is the paragraph 25
17   throughout the declaration going to paragraph 34.
18   It's a number of different features that it offers
19   which are outlined there.
20        Q    The Bluetooth standard is based on a
21   master/slave protocol; is that correct?
22        A    I'm not sure what you mean by a
23   master/slave protocol.  I don't remember of any
24   specific protocol called a master/slave protocol in
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 1   the IEEE definitions.
 2        Q    So when I say the words master/slave
 3   protocol, you don't know what that means?
 4        A    I know what master/slave means.  But if
 5   you are talking about master/slave protocol, is it a
 6   specific protocol -- I know what master/slave means,
 7   if that's what you are asking.
 8        Q    Is Bluetooth based on master/slave
 9   configuration?
10        A    Bluetooth has the capability to enable
11   master/slave operations in the network, yes.  That's
12   what I would characterize it as.
13        Q    And Marchand relies on a master/slave
14   configuration in defining the piconet between two
15   Bluetooth enabled devices; is that true?
16        A    Marchand on paragraph -- sorry -- on my
17   declaration, paragraph 27, I describe, the last two
18   lines of that paragraph, I do describe this feature
19   you just mentioned, that the mobile gateway 33 acts
20   as a Bluetooth master unit for the locally connected
21   services, such as laptop, printer acting as a
22   Bluetooth slaves-- acting as Bluetooth slaves to the
23   mobile phone.  Sorry.
24        Q    And in a master/slave arrangement there
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 1   can only be one master; is that true?
 2        A    Yes, it is true.
 3        Q    And in a master/slave arrangement it's the
 4   master controls all communication between the
 5   slaves.  Is that also true?
 6        A    I would characterize it as true in
 7   general, yes.
 8        Q    And in a master/slave arrangement in which
 9   there are multiple slaves to that one master, those
10   two slaves cannot talk to each other without going
11   through the master; is that correct?
12        A    In general that is true, yes.  Yes, that
13   is true.
14        Q    Is there a limit to the number of devices
15   that can be part of a Bluetooth piconet?
16        A    Theoretically, no.  But in practice, yes.
17        Q    What is that limit?
18        A    It depends on the number of -- it depends
19   on how many bits it uses for the IP address and how
20   many bits it has there and so forth.
21        Q    There is no standard number defined in the
22   Bluetooth standard?
23        A    I don't recall at this point off the top
24   of my head.  But there is a physical limit to it.
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 1        Q    Do you have an understanding of what a
 2   scatternet is in the context of Marchand?
 3        A    I have to look and see if Marchand
 4   discussed it or not.
 5        Q    Let me ask you in general.  Do you have a
 6   general understanding of what a scatternet is?
 7        A    Yes, I do.
 8        Q    What is your understanding?
 9        A    My understanding of a scatternet is a
10   number of local area networks that are scattered and
11   they are talking to each other.  Or they are
12   scattered over a, an area and they are talking, they
13   are communicating with each other.
14        Q    Is it fair to say a scatternet is multiple
15   independent piconets?
16        A    I would characterize it that there are
17   multiple piconets or local area networks that are
18   communicating with each other.  Independent or not,
19   I don't know that.  I can't say off the top of my
20   head.
21        Q    If I could point you to page 2 of
22   Marchand, and roughly around line 25, the last line
23   of that paragraph.
24        A    Uh-huh.
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 1        Q    Can you read that last sentence for the
 2   record?
 3        A    Sure.  It is, "multiple independent and
 4   non-synchronized Piconets form a scatternet."
 5        Q    Is that consistent with your understanding
 6   of what a scatternet is?
 7        A    It is, yes.  Independent and
 8   non-synchronized, I question that, but in general
 9   it's a multiple number of piconets that are
10   communicating with each other.
11        Q    What is your understanding of what
12   non-synchronized means?
13        A    From this sentence I don't have a clear
14   understanding what that means.  It can mean
15   different things based on how it's interpreted.  Is
16   it synchronous that all the clocks are the same
17   clocks?  Does it use a global clock system, use a
18   local clock system?  There are many different
19   scenarios.  I don't know what they mean by
20   non-synchronized.  Neither from that one sentence
21   can I say what independent means unless there is a
22   clear description of that.
23        Q    And so in each of those piconets within a
24   scatternet the master of the given piconet, they
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 1   control the clock and the synchronization; correct?
 2        A    Within them -- I think you are talking
 3   about the architecture of the actual -- you want me
 4   to design and engineer and discuss the architecture
 5   of what a piconet is, I don't believe that's true.
 6   No.  That's not correct.
 7        Q    What is the role of a master in a
 8   master/slave configured piconet?
 9        A    I can tell you in what functionalities and
10   how it is used in my declaration in terms of the,
11   the current discussions we have if you would like me
12   to focus on that.
13        Q    Let me ask you a different question.
14        A    Sure.
15        Q    A single device could be part of multiple
16   piconets at the same time; is that true?
17             MR. MUKERJI:  Objection to form.
18        A    Theoretically speaking, if you are talking
19   about -- you are asking me to speculate in terms of
20   theoretically speaking, would a single device in a
21   piconet can be a member of another piconet?
22   Possibly can exist.  It depends on the architecture.
23   I have to look at what it is.
24        Q    Wouldn't the fact that you could have
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 1   multiple piconets within a scatternet, doesn't that
 2   necessarily mean that some of those devices are
 3   going to be on multiple piconets?
 4        A    Not necessarily.  It's possible that the
 5   piconets are communicating with each other or the
 6   masters of the piconets are communicating with each
 7   other.
 8        Q    In the piconet described in Marchand,
 9   would you agree that it's the JINI/Java technology
10   that allows the devices to share the services, to
11   connect -- well, to share services?
12        A    What I describe in my declaration, line
13   57, is that having the plug-in, a POSITA -- in
14   addition, a POSITA would have understood that
15   implementing Hoffman's cellular download plug-in
16   modules would have enabled various features to be
17   added, upgraded or replaced at any time, by
18   downloading new features and modules into the
19   memory.
20             And in paragraph 50 of my declaration,
21   line 6, is that discussing the plug-in based routing
22   software could have been implemented in Marchand's
23   mobile phone gateway to implement various types of
24   routing functions such as routing IP packets, IP
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 1   address transmission, and would have been used in
 2   conjunction with other technologies in Marchand's
 3   gateway 33 such as JINI, et cetera.
 4             So it's a combination of these together
 5   which I'm discussing in providing a, in applying
 6   JINI technologies.
 7             MR. HAIGHT:  I object as non-responsive.
 8   BY MR. HAIGHT:
 9        Q    I wasn't asking you about Hoffman or
10   router plug-ins or anything else.  I'm talking just
11   about Marchand.
12        A    Okay.
13        Q    Now, let me point you to page 2 of
14   Marchand, around line, the last line that starts,
15   "the design of the JINI architecture."  Do you see
16   that?
17        A    Yes.
18        Q    Could you read that sentence, and it
19   continues on to page 3?
20        A    Yes, I will.  "A JINI system is a
21   Java-technology-centered, distributed software
22   system designed for simplicity, flexibility and
23   federation.  The JINI architecture provides
24   mechanisms for machines or programs to enter into a
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 1   federation where each machine or program offers
 2   resources to the other members of the federation and
 3   uses resources as needed.  The design of JINI
 4   architecture exploits the ability to move Java
 5   programming language code from machine to machine,
 6   and it unifies, under the notion of a service, the
 7   user, the software, and the hardware components of
 8   the machines themselves."
 9             So what I would like to say in here is
10   that I do not in this declaration of '532, I am not
11   discussing the features of JINI as I just read here.
12   I think we are a bit spilling into other discussions
13   that we may have tomorrow on other patents.
14             I don't -- I prepared my declaration based
15   on the '532 patent, and in here what I'm discussing
16   is the features of in this case how we are using
17   some of the features of JINI as a, in paragraph 33,
18   the last line, as a JINI call control client, et
19   cetera.  I don't believe I discuss here the features
20   that you are talking about right now in the patent.
21   At least at this point I'm not discussing it.
22        Q    Will you turn to paragraph 33 of your
23   declaration?
24        A    Uh-huh.
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 1        Q    And at the end of paragraph 33 you do
 2   identify the Java technology layer, the JINI
 3   technology layer, and the JINI call control client
 4   in that paragraph, do you not?
 5        A    Yes.  That's the one, yes, we were just
 6   discussing, yes.
 7        Q    And in paragraph 34 you discuss the JINI
 8   technology layer and the Java technology layer in
 9   the very next paragraph.  Is that also true?
10        A    Yes.  In line five of the Java technology
11   and JINI technology I discuss the use of JINI and
12   Java technology.
13             VIDEOGRAPHER:  This concludes disk number
14   six of the video deposition of Sayfe Kiaei, Ph.D.
15   The time is 5:26 p.m.  We are now off the record.
16                 (Recessed at 5:26 p.m.)
17                (Reconvened at 5:41 p.m.)
18              (1443 Exhibit Number 9
19              was marked for identification.)
20             VIDEOGRAPHER:  This begins disk number
21   seven of the video deposition of Sayfe Kiaei, Ph.D.
22   The time is 5:41 p.m.  We are now on the record.
23   BY MR. HAIGHT:
24        Q    Dr. Kiaei, did you discuss any of the
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 1   substance of your testimony while we were just on
 2   break with counsel?
 3        A    No, I did not, counsel.
 4        Q    I believe you have been handed what has
 5   been marked as Exhibit 1443-9?
 6        A    Yes, I have that in front of me.
 7        Q    Do you recognize that document?
 8        A    Yes.
 9        Q    What is Exhibit 1443-9?
10        A    That is the -- here we go.  Software
11   architecture for next generation routers, for router
12   plug-ins reference.
13        Q    That seems to be a paper that was
14   published for Sigcomm '98, S-I-G-C-O-M-M?
15        A    Yes.
16        Q    Is that fair?
17        A    Yes.
18        Q    This is a document you reviewed in
19   preparation for your declaration; true?
20        A    Yes, I did.
21        Q    If we refer to this article as simply
22   Router Plug-ins, will you understand that?
23        A    Yes, sir.
24        Q    In the article Router Plug-ins, would you
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 1   agree that it describes particular software
 2   architecture for routers?
 3        A    The router plug-in describes -- I'm
 4   reading paragraph 35, line two, describes an
 5   extensible and modular router software architecture
 6   that can be dynamically upgraded -- that can
 7   dynamically upgrade router software in an
 8   incremental fashion.
 9        Q    And do you have a sense of what types of
10   routers this article is discussing?
11        A    Yes.  The software architecture of router
12   plug-ins -- I'm reading paragraph 36 -- allows code
13   modules called plug-ins to be dynamically added and
14   configured to the router.  The plug-ins are the
15   modules that is adding, and the code modules or
16   plug-ins are loaded into the kernel of a router in a
17   simple yet flexible fashion.
18        Q    Right.  My question is a little bit
19   different.  My question was what types of routers is
20   this article discussing?
21        A    Oh, what types of routers?  It was
22   discussing in general the general routers, however,
23   at the beginning of it it's discussing some examples
24   such as new functionality is being added in terms of
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 1   IP routers, et cetera.
 2        Q    What is your understanding of what a
 3   general router is?
 4        A    I think we had that discussion earlier
 5   this morning in terms of a router which routes
 6   communications between two networks.
 7        Q    And in the time frame of October of 1998
 8   did those routers -- let me ask a different
 9   question.  The very first line of the abstract says:
10   "Present day routers typically employ monolithic
11   operating systems which are not easily upgradable
12   and extensible."  Do you see that?
13        A    Yes, I do.
14        Q    And present day at the time of this
15   article would have been around October of 1998; is
16   that fair?
17        A    Yes, it is.  Yeah.
18        Q    Do you have an understanding of what a
19   person of ordinary skill in the art at the time of
20   this paper would understand a present day router to
21   be?
22        A    In 1998?  Yes.  I have a pretty good
23   understanding of it.
24        Q    What is your understanding?
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 1        A    A router would be what I described in
 2   terms of routing -- connecting the two different
 3   networks together and routing from one network to
 4   another network.  Communications between two
 5   networks.
 6        Q    Would it include any particular hardware?
 7        A    The specifics of the hardware depends on
 8   the implementation, but not necessarily.
 9        Q    Do you have an understanding what a
10   monolithic operating system is?
11        A    If you are referring to abstract, the
12   first line you just read, I presume you are talking
13   about that, and my understanding of what they mean
14   by there is monolithic in terms of -- there are
15   different ways to interpret this.  One could be in
16   terms of integrated operating system.  I don't know
17   what they exactly mean in there.  But if you want a
18   layman description of what they are talking about, I
19   can describe that.
20        Q    I'm sorry.  Were you done?
21        A    Yeah.  Monolithic, yeah.
22        Q    So in your review and study of this
23   reference, did you arrive at any interpretation of
24   what a monolithic operating system was?
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 1        A    The characteristics of it from the rest of
 2   the sentence that they are discussing in here, I
 3   assume they meant is an operating system which is
 4   not easily upgradeable or extensible, thereby the
 5   name monolithic.
 6        Q    Later on in that abstract, the last
 7   sentence, do you have an understanding of what a
 8   monolithic best-effort kernel is?
 9        A    Again I'm going to rely on my
10   understanding of what this was saying, which is
11   discussing a -- and it's comparing the performance
12   of the new proposed router plug-in in various places
13   in the paper.  What he means is that it's an
14   operating system which is fixed and non-extensible
15   and not easily upgradeable.
16        Q    And that's referring to the kernel?
17        A    Referring to the kernel, yes.
18        Q    And how does a kernel relate to an
19   operating system, generally speaking?
20        A    Kernel in general means -- what they are
21   talking about here is a very generic, general
22   discussion of the kernel.  Whether it's, it's a
23   kernel of operating system or a kernel of a other
24   functionalities in a network system, such as other
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 1   blocks used in there and the kernel software of that
 2   with other blocks, so it's not going in absolute
 3   form of saying a kernel being a specific part of a,
 4   an operating system kernel.
 5        Q    In the third sentence of the abstract it
 6   says:  "We have designed and implemented a high
 7   performance, modular, extended integrated services
 8   router software architecture in the NetBSD operating
 9   system kernel."  Do you see that?
10        A    Yes, I do.
11        Q    And this new architecture that's described
12   here, is that -- is that the extended integrated
13   services router, the EISR that's discussed
14   throughout this paper?
15        A    What is discussed in this paper is the --
16   in this paper it's discussing that based on the
17   Figure 1, and yes, it is, based on Figure 1.
18        Q    Do you have an understanding what a NetBSD
19   operating system is?
20        A    I have not encountered that before, that
21   specific operating system they discuss here.  But
22   when I read the paper, I recall seeing it in there
23   what it was, but I don't exactly remember now but I
24   see that.  I can look and find it for you.
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 1        Q    So it refers to this NetBSD operating
 2   system kernel?
 3        A    Correct.
 4        Q    And in Figure 1 there is a, on both sides
 5   it's comparing a best-effort versus an EISR?
 6        A    Uh-huh.
 7        Q    And there is a, it looks like to be a user
 8   layer and a kernel layer.  Do you see that?
 9        A    Yes, I do.  Yes.
10        Q    Is the kernel part of the operating
11   system?
12        A    It's not clear here that is part of the
13   operating system or not.  It is a part of a -- for
14   this particular figure, excuse me, the kernel is
15   part of the, this particular router's operating
16   system or software, whatever the core of it is, yes.
17        Q    And if I could point you to page 230 of
18   the Router Plug-ins article, page 6 of the exhibit.
19   In the, I guess it's the second full paragraph that
20   starts "we envision."  Do you see that?
21        A    Yes, I do.
22        Q    The second sentence there says:  "First,
23   our architecture fits very well into the operating
24   system of small and mid-sized routers."  Do you see
0174
 1   that?
 2        A    Yes, I do.
 3        Q    So is it fair to assume that this
 4   architecture they are describing in this article is
 5   part of the operating system?
 6        A    Operating system of mid, small and
 7   mid-sized routers, right.  Because in general
 8   operating system is a very generic term that is used
 9   for many different things.
10        Q    Sticking with that same paragraph, in the
11   time frame of 1998, the time of this paper, what
12   would one of ordinary skill in the art understand a
13   small router to be?
14        A    1998.  I don't know how they measure small
15   and large sizes of the router and what they mean in
16   here.  Is it based on -- it could be based on many
17   factors.
18        Q    And forgive me if I have forgotten your
19   resume', but would you consider yourself to have
20   been one of ordinary skill in the art at least as of
21   1998?
22        A    Yes.
23        Q    Do you have any understanding what you
24   would have thought a small router would have been in
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 1   that time frame?
 2        A    1998.  It's a relative term.  Even if you
 3   were at that looking at it, if it was 1998 right now
 4   sitting there, what was small and medium size at
 5   that time is substantially different than what we
 6   call small and medium if I was at that time.  It
 7   depends on the size, it depends on the company,
 8   where I was working.
 9             If I was at Motorola looking at mobile
10   phone, I would have a different definition of small
11   and medium size routers.  If I was working on a
12   cable modem, I would call it differently, and if I
13   was working on a server, I would call it
14   differently.  I don't think there was a standard
15   that says that server has the biggest one and pagers
16   has the smallest one.  I mean how do you measure
17   them?  By what is the criteria for measurement in
18   there?  I would have an understanding of what it is.
19   But would I compare that by what?  I don't know what
20   that is.
21        Q    Would it be the size of a laptop?
22        A    I -- I can't speculate that when they are
23   talking about size, is it physical size versus
24   actual numbers of lines in a software or how much
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 1   memory it takes or how big of a board it is, or how
 2   many -- on the two different sides of the router how
 3   many ports it has?  I can give you a general idea if
 4   you like.
 5        Q    That's what I'm asking, based on your
 6   experience as a person who is of ordinary skill at
 7   least in 1998.
 8        A    In 1998 it depended on the implementation.
 9   Medium -- I can give you a rough idea of small and
10   medium size router, I -- it again depends on
11   application.  Are you talking about -- can you be
12   more specific?  Can we focus at least on ISDN, cable
13   modem, network router, internet router?  Can you be
14   more specific?  Then I can give you better answer.
15        Q    What about the types of routers that are
16   discussed in the paper?
17        A    In the paper it's discussing general
18   network architecture and the router for -- I believe
19   it's discussed in the application of what it is.  I
20   don't think they had any specific routers they were
21   focusing on.  They -- it's noisy.  Let's stop for a
22   second.
23             All right.  They did not go into any
24   specific applications, but they have examples of the
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 1   plug-ins and the system they implemented on page
 2   237, Section six.  And this is where they performed
 3   a comparison of how to implement plug-ins and the
 4   applications of the proposed methodology they talked
 5   about.
 6             The important thing about this reference
 7   is that it teaches the art and the implementation of
 8   a router plug-in.  What was medium or small at that
 9   time, which was implemented in here based on their
10   system at Carnegie Mellon, was to prove the concept
11   and applications and implementation of that, how it
12   works, compared to the monolithic routers, but the
13   art was taught there and that is the key teachings
14   of this prior art.
15        Q    Is it your position that a person of
16   ordinary skill in the art reading this article would
17   not be able to say what a small or mid-sized router
18   is without additional information?
19        A    No.  That's not what I said.  What I said
20   was that without focusing specifically and telling
21   me what exact application you are looking for, then
22   I won't be able to give you a size-wise.  If you are
23   talking about the Telco and the routers in the, what
24   AT&T uses and what is their description of medium,
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 1   small, large, it's quite different than a router
 2   that I have in my house, what's medium and big in my
 3   house.  If you focus on a specific example, I'll be
 4   happy to tell you that.  Absolute number?  It's
 5   really all relative.
 6        Q    I understand the relative nature of
 7   referring to something as small or mid-size.  My
 8   question is how one of skill in the art would
 9   understand that sentence that says our architecture
10   fits very well in the operating system of small and
11   mid-sized router in the context of this article?
12        A    It's hard to speculate what they meant by
13   that, from what they said at the time that the paper
14   was written and what was their understanding of
15   what's a small and mid-size routers by, by the
16   authors, by the authors of this paper.  For me it's
17   hard to say.
18        Q    Let's read that very next sentence on page
19   230 where it says, "it is particularly well
20   suited" --
21        A    Sure.
22        Q    -- "to the implementation of modern edge
23   routers that are responsible for doing flow
24   classification, and for enforcing the configured
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 1   profiles of differential service loads."
 2             Do you have an understanding of what a
 3   modern edge router is as used in this reference?
 4        A    I don't know if they are specifically
 5   discussing -- I don't think they are talking about
 6   specifically modern edge router as specifically for
 7   any specific edge application, if that's what they
 8   mean.
 9        Q    My question is a little different.  My
10   question was whether you understand what a modern
11   edge router is?
12        A    In general they are talking about at the
13   time of 1998, it was what's a modern router that was
14   at the time being used.
15        Q    Okay.
16        A    What is important here is, again I want to
17   emphasize, the fact that it's the concept that is
18   introduced which shows a dynamic, distributed -- a
19   dynamic nature of these plug-ins that is introduced
20   to replace what they call a monolithic, not easily
21   upgradeable router.  That concept which is the core
22   concept of what they are trying to discuss and what
23   it is teaching, what it could be implemented at that
24   time is quite different than from application to
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 1   application.
 2        Q    Object again as non-responsive.  My
 3   question is what an edge router is.  I'm not talking
 4   about what's important about the article.  A very
 5   specific question of what an edge router is.  Do you
 6   not know what an edge router is in the context of
 7   this article?
 8        A    It's not clear to me reading that sentence
 9   what they mean by a modern edge router.  If they are
10   talking about edge protocol, if they are talking
11   about edge router being a specific product that was
12   then available, edge is also a wireless protocol.  I
13   don't know what they mean, if that's the one they
14   mean, but nowhere in the paper they talk about that
15   in terms of edge being the wireless protocol.
16        Q    Again, would one of skill in the art
17   understand what an edge router is during the 1998
18   time frame?
19             MR. MUKERJI:  Objection to form.
20        A    I have already answered your question.
21   Looking at that, I don't know what they mean by
22   modern edge router.
23        Q    I understand you don't.  My question is
24   would one of ordinary skill in the art at the time
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 1   of 1998 understand what an edge router is?
 2        A    They -- there is no description of what
 3   the sentence modern edge router, what those three
 4   words mean.
 5        Q    Okay.  Do you have a sense of -- let me
 6   start over.
 7             Do you have a sense of what size router
 8   would be required to perform flow classification and
 9   enforcing configured profiles of differential
10   service flows?
11        A    Today?
12        Q    In 1998 at the time of this article.
13        A    We are -- I understand what it would take
14   to implement a various forms of router that they,
15   different profiles, different services flows.  The
16   issue is that the application to application of this
17   could substantially be different.
18             As I brought up the example to you of the
19   modern router at the time in 1998, this was a time
20   that ISDN was being replaced by cable modem, and
21   wireless data was entering in 2G wireless protocols,
22   optical routers had, were available, but mostly in
23   the Telcos, large servers were quite different than
24   the servers these days.  As I said, if you tell me
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 1   specific application, I'll be happy to tell you what
 2   an approximate size or software or whatever for that
 3   could be.
 4        Q    Router Plug-ins doesn't discuss or
 5   implement Java technology does it?
 6        A    It does not discuss Java technology, but
 7   the overall implementation of how the plug-ins are
 8   used can be implemented in different softwares.
 9        Q    In the operating systems; correct?
10        A    Router operating systems.  I want to be
11   specific, router operating systems.
12        Q    Sure.
13        A    Yeah.  Thank you.
14             MR. HAIGHT:  I have no more questions at
15   this time.
16             THE WITNESS:  Thank you, counsel.
17             MR. MUKERJI:  I have no questions at this
18   time.  This concludes the deposition.
19             THE WITNESS:  Thank you, counsel.
20             VIDEOGRAPHER:  This concludes the video
21   deposition of Sayfe Kiaei, Ph.D., consisting of
22   seven DVD disks.  The time is 6:18:33 p.m.  We are
23   now off the record.
24              (Whereupon, at 6:18 p.m., the
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 1   deposition of SAYFE KIAEI, PH.D.
 2   was concluded.)
 3            *  *  *  *  *
 4
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 1     A C K N O W L E D G M E N T  O F  D E P O N E N T
 2
 3
 4   I, SAYFE KIAEI, PH.D., do hereby acknowledge I
 5   have read and examined the foregoing pages of
 6   testimony, and the same is a true, correct and
 7   complete transcription of the testimony given by
 8   me, and any changes or corrections, if any, appear
 9   in the attached errata sheet signed by me.
10
11
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17
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19   ____________________        _______________________
20   Date                        SAYFE KIAEI, PH.D.
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 1   UNITED STATES OF AMERICA   )
 2                               ss:
 3   DISTRICT OF COLUMBIA       )
 4        I, ROBERT M. JAKUPCIAK, an RPR and Notary
 5   Public within and for the District of Columbia, do
 6   hereby certify:
 7        That prior to being examined, the witness named
 8   in the foregoing deposition was duly sworn to
 9   testify the truth, the whole truth, and nothing but
10   the truth;
11        That said deposition was taken down by me in
12   shorthand at the time and place therein named and
13   thereafter reduced by me to typewritten form and
14   that the same is a true, correct, and complete
15   transcript of said proceedings.
16        Before completion of the deposition, review of
17   the transcript [ ] was [ ] was not requested.  If
18   requested, any changes made by the deponent (and
19   provided to the reporter) during the period allowed
20   are appended hereto.  I further certify that I am
21   not interested in the outcome of the action.
22             Witness my hand this 25th day of
23   March, 2016.
24                             _________________________
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           1                    P R O C E E D I N G S

           2    Whereupon,

09:11:25   3              VIDEOGRAPHER:  Here begins video disk

09:13:15   4    number one in the video deposition of Sayfe Kiaei,

09:13:18   5    Ph.D., in the matter of Samsung Electronics Company,

09:13:25   6    LTD and Samsung Electronics America, Inc., and Apple

09:13:32   7    Inc. versus IXI IP, LLC, in the United States Patent

09:13:38   8    and Trademark Office, Before the Patent Trial and

09:13:42   9    Appeal Board, for Case Number IPR2015-01443.

09:13:51  10              Today is Tuesday, March 15, 2016.  The

09:13:55  11    time on the video monitor is 9:13:09 a.m.  We are

09:14:01  12    now on the record.  My name is Dave Cooper.  I'm the

09:14:05  13    certified legal video specialist with DTI Court

09:14:08  14    Reporting Services, 21 Church Street, Suite 150,

09:14:15  15    Rockville, Maryland, 20850.

09:14:16  16              This video deposition is taking place at

09:14:20  17    Fish & Richardson, P.C. in the Dupont Conference

09:14:24  18    Room, located at 1425 K Street, Northwest,

09:14:28  19    Washington, D.C., 20005.  Would counsel and all

09:14:32  20    present please introduce themselves and who they

09:14:35  21    represent.

09:14:35  22              MR. MUKERJI:  Good morning.  Indranil

09:14:37  23    Mukerji, Kevin Greene and Won Yoon, of Fish &

09:14:40  24    Richardson, representing Samsung, Apple and the
�
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09:14:44   1    witness here today.

09:14:46   2              MR. HAIGHT:  George Haight, of Pepper

09:14:47   3    Hamilton, on behalf of IXI IP.  With me from Pepper

09:14:51   4    Hamilton is Griffin Mesmer, and from IXI, Steve

09:14:56   5    Pedersen.

09:14:58   6              VIDEOGRAPHER:  The court reporter, Robert

09:15:00   7    Jakupciak, of DTI Court Reporting Services, will now

09:15:03   8    swear in the witness.

09:15:04   9    Whereupon,

09:15:04  10                     SAYFE KIAEI, PH.D,

09:15:04  11    called as a witness, and having been first duly
09:15:04
09:15:05  12    sworn, was examined and testified as follows:

09:15:05  13         EXAMINATION BY COUNSEL FOR THE PATENT OWNER

09:15:16  14    BY MR. HAIGHT:

09:15:21  15         Q    Good morning, Dr. Kiaei.

09:15:22  16         A    Good morning, counsel.

09:15:24  17         Q    My name is George Haight.  I'm here on

09:15:27  18    behalf of IXI.  Today I'll be taking your

09:15:31  19    deposition.  Have you had your deposition taken

09:15:33  20    before?

09:15:34  21         A    Yes, I have, counsel.

09:15:35  22         Q    How many times?

09:15:36  23         A    I have done it three times before.

09:15:38  24         Q    And when was the last time you were
�
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09:15:41   1    deposed?

09:15:42   2         A    It was roughly five, six months ago, the

09:15:49   3    summer, last summer.

09:15:51   4         Q    So I'm sure you are familiar with the

09:15:53   5    proceedings, but I would like to go over just a few

09:15:56   6    ground rules as to how today and the next few days

09:15:59   7    will go.  Is that okay?

09:16:00   8         A    Yes, please.  Thank you.

09:16:01   9         Q    So today I'll be asking you questions.  I

09:16:03  10    will try my best to make sure those answers are

09:16:07  11    clear.  If you don't understand any part of my

09:16:09  12    question, please ask and I will try to rephrase or

09:16:13  13    explain.  If you do provide an answer, I will assume

09:16:16  14    that you understood the question.  Is that fair?

09:16:18  15         A    Thank you.  Yes, it is.

09:16:20  16         Q    From time to time your counsel may object.

09:16:23  17    Unless he specifically asks you not to answer, you

09:16:27  18    should answer the question.

09:16:34  19              We -- today's purpose is not to have a

09:16:36  20    marathon, so if at any time you need to take a break

09:16:41  21    or need to use the rest room, please let me know.

09:16:44  22    All I will ask is that if there is a question

09:16:48  23    pending, that you answer the question before we

09:16:50  24    break.  Is that fair?
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09:16:51   1         A    Yes, it is.  Thank you.

09:16:53   2         Q    Is there any reason you cannot give

09:16:55   3    truthful and honest testimony here today?

09:16:57   4         A    No, there is not, counsel.

09:17:00   5         Q    Thank you.  You mentioned that you were

09:17:06   6    deposed five or six months ago; is that correct?

09:17:12   7         A    Yes.  I don't remember the exact date, but

09:17:15   8    it was a few months ago here in D.C.

09:17:18   9         Q    Can you briefly describe the nature of

09:17:20  10    that deposition?

09:17:26  11         A    In general, the nature of that deposition

09:17:29  12    was an IPR proceeding.

09:17:32  13         Q    Yes.  And is it fair to say you were the

09:17:38  14    expert witness in that proceeding?

09:17:40  15         A    Yes, counsel, I was.

09:17:42  16         Q    And can you briefly describe the subject

09:17:45  17    matter of that IPR, or the patents related to that

09:17:49  18    IPR?

09:17:51  19              MR. MUKERJI:  Dr. Kiaei, you can answer

09:17:52  20    this question.  I'll just caution you I don't know

09:17:55  21    what those depositions were or what you said.  Just

09:17:58  22    respect any confidentiality obligations.

09:18:01  23              THE WITNESS:  Thank you.

09:18:01  24              MR. MUKERJI:  If you hit a point where you
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09:18:02   1    feel like you are getting into something

09:18:04   2    confidential, let us know and we can talk.

09:18:08   3         A    Thank you.  The general subject was on

09:18:11   4    wireless communications.

09:18:20   5         Q    Prior to that deposition when was the last

09:18:23   6    time you were deposed?

09:18:28   7         A    It was roughly six months before that I

09:18:34   8    believe.  I want to say it was around the beginning

09:18:38   9    of 2015.

09:18:40  10         Q    Was that for another IPR matter?

09:18:44  11         A    No, that was not.  That was for a -- I

09:18:52  12    don't know what the exact legal terminology was.  It

09:18:55  13    was an arbitration case for IP discussions,

09:19:00  14    licensing discussions.

09:19:03  15         Q    And was your role in that arbitration as

09:19:07  16    an expert witness?

09:19:08  17         A    Yes.  I was a technical expert.

09:19:12  18         Q    That technology related to wireless

09:19:15  19    communications?

09:19:15  20         A    Yes, it was wireless communications as

09:19:18  21    well, yes.

09:19:24  22         Q    I want to talk a little bit about your

09:19:27  23    preparation for this deposition today.  I don't want

09:19:30  24    to get into the specifics of conversations you had
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09:19:32   1    with your counsel.  Obviously, that is privileged.

09:19:35   2    But there are a few questions I want to ask just

09:19:37   3    about how you went about preparing for this

09:19:39   4    deposition.

09:19:41   5              Did you meet with counsel in preparation

09:19:47   6    for today's deposition?

09:19:50   7         A    For today's deposition?

09:19:51   8         Q    Yes.

09:19:52   9         A    Yes.  I did meet with counsel for

09:19:54  10    preparing for today's deposition.

09:19:56  11         Q    When did that meeting occur?

09:20:01  12         A    I have been meeting them for the past two,

09:20:04  13    three days.

09:20:13  14         Q    How long would you say that -- well, let

09:20:16  15    me ask a different question.  Who was present at

09:20:18  16    those meetings, if you can recall?

09:20:23  17         A    Primarily the counsels by Fish &

09:20:28  18    Richardson who are present here.

09:20:33  19         Q    And over those two or three days how much

09:20:37  20    time would you say you spent in meetings preparing

09:20:40  21    for this deposition?

09:20:41  22              MR. MUKERJI:  So, can I just -- for

09:20:43  23    clarification sake, since you have four depositions,

09:20:47  24    you keep asking about this deposition.  The prep
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09:20:52   1    time I will just tell you was for prepping for all

09:20:55   2    the depositions.

09:20:56   3              MR. HAIGHT:  Sure.

09:20:57   4              MR. MUKERJI:  Just to clarify the

09:20:59   5    question.  So you can answer about this deposition

09:21:00   6    or you can answer in total, but just make it clear

09:21:02   7    what your answer is.

09:21:04   8              THE WITNESS:  I appreciate it.  Thank you.

09:21:05   9    I would say the last few days rather than just the

09:21:08  10    two or three days.  For the last few days, boy, I

09:21:13  11    would say not only just for this deposition, but for

09:21:17  12    all the four depositions that I have.  What do you

09:21:24  13    want?  Hours?

09:21:26  14    BY MR. HAIGHT:

09:21:26  15         Q    If you can.

09:21:27  16         A    I can say roughly working hours, the last

09:21:31  17    three, four days it's been four and eight, six to

09:21:35  18    eight hours roughly for the last few days.

09:21:39  19         Q    And specifically relating to this

09:21:44  20    deposition, the deposition related to IPR2015-01443,

09:21:52  21    did you review any documents during your

09:21:55  22    preparations?

09:21:57  23         A    Yes, I did review documents in preparation

09:22:01  24    for --
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09:22:01   1         Q    Do you recall -- sorry.  I didn't mean to

09:22:04   2    interrupt.

09:22:05   3         A    Absolutely.  No problem.

09:22:06   4         Q    Do you recall what those documents were?

09:22:07   5              MR. MUKERJI:  Yes or no question.

09:22:10   6         A    Do I recall what those documents were?

09:22:14   7    Yes, I do.  Roughly, yes, I do.  Yes.

09:22:17   8         Q    What were those documents?

09:22:18   9              MR. MUKERJI:  So I'm going to jump in

09:22:20  10    there.  I think you are starting to get close to

09:22:22  11    work product now.  You can put documents in front of

09:22:26  12    him and certainly ask him if he has reviewed this

09:22:28  13    recently and he will answer that.  But sort of

09:22:30  14    asking him to describe the sum total of documents

09:22:33  15    that were used in his privileged preparations I

09:22:36  16    think is getting a bit close.  I'm going to instruct

09:22:39  17    him not to answer.

09:23:04  18              MR. HAIGHT:  Let's mark this as -- I

09:23:06  19    think, counsel, because we have four different

09:23:09  20    proceedings over the next couple days, what I would

09:23:10  21    like to do with the exhibits is I'm going to mark

09:23:12  22    them with the first four letters -- I guess the last

09:23:16  23    four letters of the IPR, so the first exhibit will

09:23:20  24    be 1443-1.
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09:23:23   1               (1443 Exhibit Number 1

09:23:23   2               was marked for identification.)

09:23:25   3              MR. MUKERJI:  Yes.  I understand.  Thank

09:23:26   4    you.  Counsel, we may be missing some pages of the

09:23:53   5    exhibit.  I have got the cover and certificate of

09:23:57   6    service.  Maybe it's just a photocopying error.

09:24:16   7              MR. HAIGHT:  Yep.  Here.  You can have

09:24:18   8    that.  I apologize.

09:24:19   9    BY MR. HAIGHT:

09:24:20  10         Q    Dr. Kiaei, can you just confirm that --

09:24:23  11    no.  You have a bad one, too.

09:24:26  12              MR. MUKERJI:  I will give the witness the

09:24:28  13    good one, and if you don't mind, I'll just look over

09:24:30  14    his shoulder.

09:24:31  15              MR. HAIGHT:  That's fine.

09:24:32  16              THE WITNESS:  Do you want me to put the

09:24:34  17    Exhibit Number on this one?

09:24:35  18              MR. HAIGHT:  Yes.  If you wouldn't mind.

09:24:42  19              MR. MUKERJI:  Let the record reflect that

09:24:44  20    Dr. Kiaei is removing the exhibit sticker from an

09:24:47  21    incorrectly photocopied exhibit and putting it on

09:24:51  22    the correct one.

09:25:05  23              THE WITNESS:  That doesn't have a second

09:25:06  24    page.
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09:25:06   1              MR. HAIGHT:  That's fine.

09:25:10   2    BY MR. HAIGHT:

09:25:11   3         Q    Just to confirm, there is text on the

09:25:14   4    second page of that?

09:25:15   5         A    Yes, there is.  There is text on the

09:25:18   6    second page.

09:25:20   7         Q    Do you recognize what's been marked as

09:25:22   8    Exhibit 1443-1?

09:25:29   9         A    I don't recall it.

09:25:29  10         Q    Okay.  For the record, that is the Notice

09:25:32  11    of Deposition for Case Number IPR2015-1443.  I'll

09:25:44  12    just ask, doctor, is it your understanding that you

09:25:46  13    are here today specifically to discuss the subject

09:25:49  14    matter of IPR2015-1443?

09:26:01  15         A    Yes.  I am here to discuss the deposition

09:26:03  16    on that particular subject matter you just

09:26:06  17    mentioned.

09:26:07  18         Q    Thank you.  You can set that aside.

09:26:10  19         A    Thank you.

09:26:31  20              MR. HAIGHT:  I'm going to hand you what we

09:26:32  21    will mark as Exhibit 1443-2.

09:26:36  22               (1443 Exhibit Number 2

09:26:36  23               was marked for identification.)

09:26:55  24              THE WITNESS:  Thank you.
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09:26:56   1    BY MR. HAIGHT:

09:27:03   2         Q    Feel free to look through the entire

09:27:05   3    exhibit, but I will ask you if you recognize that

09:27:08   4    document when you've had a chance to review it?

09:27:14   5         A    Yes, I do recognize this document.

09:27:17   6         Q    What is Exhibit 1443-2?

09:27:24   7         A    It is a copy of my vitae, resume'.

09:27:35   8         Q    And this resume' was submitted with your

09:27:38   9    declaration in this IPR; is that correct?

09:27:42  10         A    Yes, it was.

09:27:49  11         Q    As far as you are aware, is this CV or

09:27:52  12    resume' still up-to-date?

09:27:58  13         A    It is not up-to-date.  It is at least I

09:28:06  14    would say almost a year old.  There has been a

09:28:09  15    number of changes, additions to that.  But as of the

09:28:12  16    date I sent to them it was up-to-date.

09:28:15  17         Q    And sitting here today, do you know what

09:28:19  18    specifically you would update on this resume'?

09:28:24  19         A    I will try.  I will do my best.  My

09:28:43  20    positions have not changed at the university, with

09:28:49  21    the exception that I am currently in the process of

09:28:53  22    being promoted to the Vice President of Research,

09:28:56  23    Associate Vice President for Research in the

09:28:59  24    university.  The list of expert witness cases is
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09:29:18   1    maybe complete.  It may have been missing a couple

09:29:22   2    of them.  The one case I mentioned I had the

09:29:25   3    deposition last summer is not here.  And also -- no.

09:29:32   4    That's the one that's not here.

09:29:38   5              Consultancies is accurate to the best of

09:29:44   6    my knowledge.  Awards have not changed.

09:29:49   7    Professional recognitions are the same.  IEEE

09:29:59   8    editorials, there has been some additions to that,

09:30:04   9    as well as invited talks.

09:30:16  10              My patents should be accurate.  There may

09:30:20  11    have been a -- I noticed last night, I was doing

09:30:26  12    something else and I noticed that one of my GPS

09:30:30  13    patents is not here.  So I have a patent on GPS

09:30:33  14    which I don't see it here.

09:30:36  15              Standards contributions are correct.

09:30:40  16    Except I see an error right now in item number 3 of

09:30:43  17    my standards contributions.  It should be Universal

09:30:47  18    ADSL Working Group instead of ADAL.  I'm glad we are

09:30:54  19    doing this.  I'm finding typos in my resume'.

09:30:59  20              My journal publications may not be

09:31:01  21    accurate.  I may have had additional ones in there.

09:31:06  22    And to be frank with you, I don't remember either --

09:31:11  23    I go and look at the IEEE database to see --

09:31:16  24         Q    That's fine.  I don't mean to interrupt.
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09:31:18   1    I'm not trying to test your memory.  I'm trying to

09:31:21   2    get a sense of whether this is --

09:31:23   3         A    Sure.

09:31:34   4         Q    Going back, you said you are about to

09:31:37   5    receive a promotion to Assistant VP of Research; is

09:31:41   6    that correct?

09:31:42   7         A    Associate Vice President.

09:31:43   8         Q    Associate Vice President?

09:31:44   9         A    Right.

09:31:53  10         Q    When will that promotion take effect?

09:31:57  11         A    Sometime in the next month or two if

09:32:02  12    everything is agreed upon.

09:32:08  13         Q    Will you continue to be professor and

09:32:11  14    director of the NSF Wireless Research Center upon

09:32:14  15    your promotion, or will your responsibilities change

09:32:17  16    in that regard?

09:32:20  17         A    That's some of the things we are

09:32:21  18    discussing.  I will still be a professor.  Whether I

09:32:25  19    will continue as a director of the center or not

09:32:28  20    depends on how much commitment I have in the

09:32:32  21    Associate Vice President.  It's hard to say.  I will

09:32:34  22    have some role in there.  I'm not sure how I'm going

09:32:37  23    to handle that now.  That's one of the things I'm

09:32:40  24    discussing.
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09:32:40   1         Q    Sure.  If you could just briefly describe

09:32:45   2    your responsibilities as Director of the NSF

09:32:49   3    Wireless Communications Center?

09:32:51   4         A    I am a -- number one, I'm a researcher in

09:32:58   5    that center, so I have a number of research projects

09:33:01   6    that I manage and work with my students that we

09:33:08   7    present and get funding from the center.

09:33:16   8              As a director of the center, I'm

09:33:18   9    responsible for interacting with industry,

09:33:21  10    developing projects with industry, and as well as

09:33:28  11    working with the National Science Foundations on

09:33:33  12    developing research projects and overall managing of

09:33:36  13    the center.  I do have a number of staff that help

09:33:41  14    with the details.  My focus is primarily on the

09:33:43  15    research, academic side, and overall direction and

09:33:49  16    strategy for the center.

09:34:04  17         Q    And in addition to that, you are a

09:34:13  18    professor.  What -- are there other roles and

09:34:16  19    responsibilities as a professor besides teaching

09:34:20  20    classes that you have currently?

09:34:22  21         A    Yes.  Teaching classes is almost like an

09:34:26  22    extra curriculum activity for us, which is meaning

09:34:32  23    that a majority of our time goes into research,

09:34:35  24    advising the students, writing research proposals,
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09:34:42   1    other responsibilities as such.

09:34:49   2         Q    Are you teaching any classes this

09:34:51   3    semester?

09:34:51   4         A    Yes, I am.

09:34:53   5         Q    Which class or what classes are you

09:34:55   6    teaching?

09:34:56   7         A    I teach one class this semester, which is

09:34:59   8    a senior/graduate level class on analog circuits.

09:35:11   9         Q    And to the extent that you know, what

09:35:14  10    roles and responsibilities will you have as

09:35:16  11    Associate Vice President of Research?

09:35:23  12         A    That is not exactly clear, but primarily

09:35:28  13    overall leading the research effort in my area in

09:35:34  14    the university working with faculty and other

09:35:38  15    researchers in my own research focus areas.

09:35:43  16         Q    What are your primary research focus

09:35:47  17    areas?

09:35:49  18         A    Communications systems, networking

09:35:53  19    systems, and related areas to those, including both

09:36:04  20    the networking as well as the software and hardware

09:36:07  21    aspects of the communication systems.  Also, I have

09:36:13  22    recently been working on energy systems and looking

09:36:17  23    at energy issues and related areas, research in the

09:36:22  24    area.
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09:36:58   1         Q    In the section of your CV that's titled

09:37:01   2    Consultant, I believe that's on page 4?

09:37:08   3         A    Yes, I'm there.

09:37:11   4         Q    You have five different I guess

09:37:15   5    engagements.  Were any of those consultancies

09:37:22   6    litigation-related?

09:37:25   7         A    None of them were litigation-related.

09:37:27   8    These were all technical consultancies.

09:38:14   9              MR. HAIGHT:  Would you mark that Exhibit

09:38:16  10    1443-3?

09:38:17  11               (1443 Exhibit Number 3

09:38:17  12               was marked for identification.)

09:38:37  13              THE WITNESS:  Thank you.

09:38:38  14    BY MR. HAIGHT:

09:38:48  15         Q    Do you recognize what's been handed to you

09:38:50  16    as Exhibit 1443-3?

09:38:56  17         A    Yes, I do, counsel.  This is my

09:39:12  18    declaration on the '532 patent that we are

09:39:16  19    discussing today.

09:39:24  20         Q    Just we are clear on the technology --

09:39:26  21    terminology, sorry, when you say the '532 patent,

09:39:30  22    are you referring to U.S. Patent Number 7,295,532?

09:39:35  23         A    Yes, I am, counsel.

09:39:37  24         Q    And throughout the day if we refer to that
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09:39:39   1    as the '532 patent, you'll understand what we are

09:39:42   2    talking about?

09:39:43   3         A    Yes, counsel.

09:39:44   4         Q    Thank you.

09:39:45   5         A    Thank you.

09:39:55   6         Q    Sitting here today, are you aware of any

09:39:58   7    mistakes or errors in this declaration?

09:40:05   8         A    To the best of my knowledge, no.

09:40:14   9         Q    And if I could have you flip to the last

09:40:16  10    page, I believe that's page 36 of Exhibit 1443-3?

09:40:21  11         A    Yes, counsel.

09:40:22  12         Q    Is that your signature about halfway down

09:40:24  13    the page on the right?

09:40:26  14         A    Yes, it is, counsel.

09:40:45  15         Q    If you could turn to I believe it's the

09:40:48  16    top of page 2 of your declaration, paragraph five

09:41:00  17    that continues over from page one to two.  The last

09:41:10  18    sentence of paragraph five says:  "My research is

09:41:13  19    funded by various industry, federal agencies,

09:41:16  20    including NSF, DARPA, ONR, DOE, et cetera, with an

09:41:21  21    average research funding of 1 million per year."  Do

09:41:24  22    you see that?

09:41:25  23         A    Yes, I do, counsel.

09:41:26  24         Q    Do you have a sense of how much of that
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09:41:29   1    average 1 million per year comes from the various

09:41:36   2    industries that you mentioned?

09:41:46   3         A    I can't recall at this point.  And if it

09:41:53   4    is coming from industry, it is coming through the

09:41:58   5    center, not directly as a one-to-one project with

09:42:01   6    industry.  It's coming to the NSF Center Connection

09:42:06   7    One, and in there it's not a one-to-one specific

09:42:09   8    research project that we do work on.  There is some

09:42:15   9    differentiations in there.

09:42:28  10         Q    I think you mentioned the NSF Center

09:42:32  11    Connection One?

09:42:32  12         A    Yes, I did.

09:42:33  13         Q    What is that?

09:42:35  14         A    It is the center which I am the director

09:42:38  15    of.  It's the SNF industry university cooperative

09:42:45  16    research center.

09:42:46  17         Q    That's what Connection One --

09:42:48  18         A    Connection One is the name of it.  Right.

09:42:51  19         Q    Thank you.

09:42:51  20         A    Sure.

09:43:04  21         Q    To your knowledge, has any of your

09:43:06  22    research that's been funded through the NSF Center

09:43:13  23    Connection come from Apple?

09:43:21  24         A    No.
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09:43:22   1         Q    Has any come from Samsung?

09:43:26   2         A    Not for my project.  Samsung had a project

09:43:29   3    with another faculty.

09:43:30   4         Q    But you were not involved in that?

09:43:32   5         A    I was not involved in that.

09:43:34   6         Q    What about Blackberry, same question?

09:43:37   7         A    No.  No Blackberry.

09:43:51   8         Q    Would you say the majority of the funding

09:43:54   9    that comes in to the NSF comes from industry or

09:44:00  10    comes from the federal agencies?

09:44:02  11         A    For the Connection One Center?

09:44:05  12         Q    Yes.

09:44:06  13         A    Connection One Center funding is by

09:44:08  14    membership, meaning that industry pays an annual fee

09:44:17  15    and becomes a member of the center, and as a result

09:44:23  16    of that, is able to work with various faculty and

09:44:29  17    students in the center.  It's not a -- that's what I

09:44:34  18    said.  It's not a direct one-to-one project.  It's

09:44:37  19    not a statement of the work, do this job for me.

09:44:41  20    They are joining a federation I should say or a

09:44:44  21    center.  They cannot have exclusive one-to-one

09:44:48  22    project with X and Y.

09:44:59  23         Q    Do you have any research engagements

09:45:01  24    outside of that center that would correspond to a
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09:45:05   1    one-to-one in your role as a professor?

09:45:07   2         A    Yes.  This year -- with industry you mean?

09:45:18   3         Q    Yes.

09:45:19   4         A    With industry this year, no.  I don't

09:45:23   5    recall at least to the best of my knowledge.  There

09:45:25   6    may have been some remnants from the past still

09:45:29   7    going on, but at this point, no, nothing this year.

09:45:33   8         Q    In the past three years have you had any

09:45:38   9    research outside of the center funded by Apple,

09:45:44  10    Samsung or Blackberry?

09:45:48  11         A    I personally have not had any research

09:45:51  12    funded by Apple or Samsung or Blackberry directly

09:45:56  13    with me.

09:45:57  14         Q    In the last three years or ever?

09:46:06  15         A    If I'm not mistaken, ever.  I don't

09:46:09  16    remember -- Apple I know for sure never ever.

09:46:14  17    Blackberry I know for sure ever.  And Samsung joined

09:46:17  18    the center, was working with another faculty.  That

09:46:22  19    also terminated I believe two or three years ago,

09:46:27  20    their membership in the center.

09:46:29  21         Q    The membership ended two or three years

09:46:31  22    ago?

09:46:31  23         A    Yes, they did.

09:46:33  24         Q    How many members does the center currently
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09:46:35   1    have?

09:46:36   2         A    Currently I don't know.  I can say --

09:46:41   3    because it changes based on when their contract

09:46:45   4    ends.  On average I would say anywhere from, it

09:46:52   5    ranges from eight to ten to 15.

09:46:58   6         Q    Are either Apple or Blackberry currently

09:47:02   7    members?

09:47:03   8         A    They are not.

09:47:04   9         Q    Have they ever been?

09:47:06  10         A    They have never been a member.  To the

09:47:08  11    best of my knowledge they have never been a member.

09:47:14  12              I need to clarify one thing here.  That's

09:47:16  13    why I said to the best of my knowledge, is because

09:47:19  14    the center is not just one university.  We have, we

09:47:25  15    had four other universities.  But overall I don't

09:47:33  16    remember the other universities have any of the

09:47:36  17    Samsung, Apple or Blackberry in their membership

09:47:40  18    either.  I know Samsung was a member two, three

09:47:45  19    years ago with another faculty.

09:47:49  20         Q    You mentioned four other universities.

09:47:52  21    What were those four?

09:47:55  22         A    A couple of them completed their funding

09:48:00  23    in the center.  The center at its maturity had

09:48:07  24    Arizona State University, University of Arizona at
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09:48:10   1    Tuscan, Ohio State University, Rensselaer

09:48:15   2    Polytechnic Institute or RPI, and University of

09:48:20   3    Hawaii.  That was for our summer meetings.

09:48:25   4         Q    I can imagine.

09:48:31   5         A    They have a very strong communications

09:48:33   6    system.

09:48:42   7         Q    Looking at paragraph six of your

09:48:45   8    declaration, you mentioned you designed a baseband

09:48:48   9    communication system for Motorola called Talkabout

09:48:52  10    Radio; is that correct?

09:48:53  11         A    Yes, I did.

09:48:54  12         Q    Would you briefly describe what Talkabout

09:48:57  13    Radio is?

09:48:58  14         A    The Talkabout Radio of Motorola is a

09:49:02  15    sports radio, a short wave -- it's sports radios

09:49:06  16    that, two-way radios that you see also being sold in

09:49:14  17    the country.  It's a two-way radio mostly used for

09:49:19  18    sports and talking one-to-one like a walkie-talkie

09:49:24  19    type of a radio system.

09:49:26  20         Q    And are those radio frequency or RF based?

09:49:32  21         A    Yes.  They are RF based radio frequencies,

09:49:37  22    yes, I believe.

09:49:57  23         Q    You also mentioned that you have been a

09:50:00  24    consultant on various projects with Intel; is that
�
                                                                28



09:50:03   1    correct?

09:50:04   2         A    Yes.  I was.

09:50:07   3         Q    When were -- when was that?

09:50:13   4         A    It was in early 2000 time period, around

09:50:20   5    2000 -- I don't remember the exact date, 2002 or

09:50:23   6    three.  It may have been around that time frame.

09:50:27   7    Maybe one year ahead of or before.  Approximately

09:50:30   8    when I joined Arizona State I engaged with them.

09:50:42   9         Q    And your engagements with Texas

09:50:46  10    Instruments and Sony Wireless and Tektronics, were

09:50:53  11    those roughly the same time period or did those

09:50:56  12    span --

09:50:56  13         A    Different time periods.  They span from

09:50:59  14    1987 to 2004, five.

09:51:54  15         Q    Moving down to paragraph 13 of your

09:51:57  16    declaration, which is on page 3 and into page 4, you

09:52:07  17    see a list of documents that you reviewed in

09:52:11  18    preparation for your declaration?

09:52:24  19         A    Yes.  These are the documents that I

09:52:26  20    reviewed, including the claims of the patent, in

09:52:34  21    view of the specification and the file history.

09:52:37  22         Q    Do you recall reviewing any other

09:52:39  23    documents that are not listed here in, as you were

09:52:46  24    preparing your declaration?
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09:52:57   1         A    I may have been looking at some references

09:53:02   2    to familiarize myself with some of the terminology.

09:53:06   3         Q    What types of references would those be?

09:53:11   4         A    I don't remember exactly.  It could have

09:53:13   5    been IEEE papers and so forth or books, some of my

09:53:17   6    textbooks in my office refreshed my memory.

09:53:25   7         Q    And are you aware that there is also a

09:53:28   8    currently pending litigation in U.S. District Court

09:53:32   9    related to this patent, the '532?

09:53:38  10              MR. MUKERJI:  Yes or no question.

09:53:40  11         A    Yes.

09:53:41  12         Q    Did you review or look at any documents

09:53:45  13    from that litigation in preparation of your

09:53:48  14    declaration?

09:53:48  15         A    No.

09:54:42  16         Q    Is there any specific reason -- you

09:54:44  17    mentioned you may have consulted some other IEEE

09:54:49  18    papers or other references to familiarize yourself

09:54:52  19    with the terminology.  Is there any particular

09:54:55  20    reason you would not have listed them in your

09:54:57  21    declaration here?

09:54:58  22         A    No.

09:55:05  23         Q    Is it fair to say that because they are

09:55:10  24    not listed here, you didn't rely on those
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09:55:13   1    references?

09:55:20   2         A    Yes.  On this declaration I only relied on

09:55:24   3    these references, but my knowledge in the field, my

09:55:26   4    expertise and if I have to brush up on some areas, I

09:55:31   5    looked at them.  But everything I have here in my

09:55:35   6    declaration is based on these references.

09:55:52   7         Q    In paragraph 15 you talk about the level

09:55:56   8    of ordinary skill in the art.  Do you see that?

09:56:05   9         A    Yes.  I see paragraph 15.

09:56:11  10         Q    And you said that a person of ordinary

09:56:17  11    skill at the time of the critical date would have

09:56:19  12    had a master's of science in an academic area

09:56:24  13    emphasizing electrical engineering, computer

09:56:27  14    engineering or computer science or a similar

09:56:29  15    technical master's degree or higher degree with

09:56:33  16    concentration in communication and networking

09:56:35  17    systems, or alternatively, a bachelor degree or

09:56:39  18    higher degree in an academic area emphasizing

09:56:43  19    electrical engineering, computer engineering or

09:56:45  20    computer science and having two or more years of

09:56:48  21    experience in communication and networking systems.

09:56:50  22    Did I read that correctly?

09:56:52  23         A    Yes, you did.  That is correct.  Thank

09:56:53  24    you.
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09:57:01   1         Q    Was that a definition that you arrived at

09:57:09   2    on your own?

09:57:15   3         A    It was my recommendation based on my

09:57:19   4    knowledge.  It may have been edited a little bit

09:57:22   5    jointly, but overall yes, it is my recommendation on

09:57:27   6    what a person of ordinary skill in the art as of the

09:57:32   7    critical date would be.

09:57:34   8         Q    When you say edited jointly, to whom are

09:57:37   9    you referring to?

09:57:39  10         A    When I wrote the document, my declaration,

09:57:42  11    the first draft, there was discussions with my

09:57:47  12    counsel and throughout that process.  But the

09:57:52  13    overall definition and the requirements of a person

09:57:55  14    of ordinary skill in the art as of the critical

09:57:59  15    date, I agree with that, what's in here.

09:59:01  16              MR. HAIGHT:  Can we mark that as 1443-4?

09:59:04  17               (1443 Exhibit Number 4

09:59:04  18               was marked for identification.)

09:59:13  19    BY MR. HAIGHT:

09:59:27  20         Q    Dr. Kiaei, you have been handed what's

09:59:29  21    been marked as Exhibit 1443-4.  Feel free to review

09:59:35  22    that exhibit in its entirety, but I will ask you

09:59:39  23    when you are ready if you recognize that document?

09:59:46  24         A    Yes, I do recognize that document.
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09:59:48   1         Q    What is Exhibit 1443-4?

09:59:52   2         A    It is U.S. Patent 7,295,532.

10:00:01   3         Q    And it's your understanding this is,

10:00:04   4    certain claims of this patent are the ones being

10:00:06   5    challenged in this IPR proceeding?

10:00:09   6         A    That is my understanding.

10:00:18   7         Q    When was the last time you reviewed the

10:00:21   8    '532 patent?

10:00:28   9         A    I looked at the '532 patent the last few

10:00:31  10    days.

10:00:37  11         Q    And when was the last time you reviewed

10:00:39  12    your declaration?

10:00:48  13         A    Yesterday and this morning I briefly

10:00:51  14    skimmed through it.

10:01:48  15         Q    In your declaration you stated that you

10:01:52  16    considered how to interpret the term, quote,

10:01:56  17    "software component ... loaded ... from one or more

10:02:04  18    devices connected to said one or more cellular

10:02:07  19    networks."  Paragraph 24 for your reference.  Do you

10:02:13  20    recall that?

10:02:23  21         A    Yes.  It is the first two lines on

10:02:27  22    paragraph 24.

10:02:30  23         Q    And you state from your review you believe

10:02:32  24    that term should be interpreted as encompassing
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10:02:37   1    software components that are loaded from one or more

10:02:40   2    devices that are either directly or indirectly

10:02:42   3    coupled to one or more cellular networks; is that

10:02:48   4    correct?

10:02:50   5              MR. MUKERJI:  There is a phrase in the

10:02:51   6    middle of that, counsel, which I'm sure you

10:02:55   7    accidentally left out.  It says, "under the broadest

10:02:58   8    reasonable interpretation," for the clarity of the

10:03:00   9    record.  I'm sorry.  Your answer is.

10:03:03  10         A    Thank you, counsel.  What I have written

10:03:06  11    there in paragraph 24 is from my review I believe

10:03:09  12    the term should be interpreted under the broadest

10:03:13  13    reasonable interpretation standard as encompassing

10:03:16  14    software component that are loaded from one or more

10:03:20  15    devices that are either directly or indirectly

10:03:23  16    coupled to the one or more cellular networks, yes.

10:03:35  17         Q    Did you arrive at that interpretation on

10:03:38  18    your own?

10:03:41  19         A    This is my declaration, yes.  In view of

10:03:51  20    the prior art, in view of my understanding as a

10:03:56  21    skilled and expert witness in this field.

10:04:26  22         Q    Did you draft paragraph 24 in your

10:04:31  23    original drafting of your declaration?

10:04:38  24              MR. MUKERJI:  Counsel, we are getting into
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10:04:40   1    drafts in an expert declaration, which I think are,

10:04:43   2    you know, probably outside the scope.

10:04:46   3              MR. HAIGHT:  I'll ask a different

10:04:47   4    question.

10:04:47   5              MR. MUKERJI:  And these things that I say

10:04:48   6    throughout the day, I expect these to be bilateral.

10:04:52   7    So when we depose your expert, we will abide by the

10:04:57   8    same guidelines.

10:04:59   9              MR. HAIGHT:  I understand.

10:04:59  10    BY MR. HAIGHT:

10:04:59  11         Q    So my question was, maybe more directly,

10:05:01  12    is that broadest reasonable interpretation of

10:05:05  13    encompassing software components that are loaded

10:05:05  14    from one or more devices that are either directly or

10:05:05  15    indirectly coupled to one or more cellular networks,

10:05:12  16    did you come up with that interpretation on your

10:05:15  17    own?

10:05:20  18         A    As I said already, it is based on my

10:05:26  19    knowledge of understanding the wireless field and

10:05:31  20    cellular field and also the prior art that I have

10:05:36  21    mentioned.  Yes, it is my statement in there, which

10:05:43  22    is my interpretation of my statement, yes.

10:06:16  23         Q    Your statement on the last line of that

10:06:18  24    paragraph that such an interpretation is also not
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10:06:22   1    inconsistent with an understanding of a POSITA --

10:06:27   2    I'm sorry.  Let me start again.

10:06:31   3              "Such an interpretation is also not

10:06:33   4    inconsistent with an understanding a POSITA would

10:06:37   5    ascribe to the term."  Do you see that?

10:06:40   6         A    Yes, I see that.  Yes.

10:06:42   7         Q    Is there another interpretation that a

10:06:49   8    person of ordinary skill would ascribe to that term?

10:06:58   9              MR. MUKERJI:  Objection to form.

10:07:00  10         A    I can't speculate what a POSITA may

10:07:03  11    interpret.  It's a hypothetical question.

10:07:07  12         Q    I understand.  I'm just trying to

10:07:08  13    understand the scope of what it means to be not

10:07:11  14    inconsistent with that understanding.  Would they

10:07:13  15    understand it to mean encompassing software

10:07:17  16    components that are loaded from one or more devices

10:07:19  17    that are either directly or indirectly coupled to

10:07:20  18    one or more cellular networks?  Or would they

10:07:23  19    understand it to be something consistent with that?

10:07:27  20         A    I think you are referring to the sentence

10:07:28  21    above that, which is, "accordingly, in my opinion,

10:07:33  22    this term should be construed under the broadest

10:07:40  23    reasonable interpretation standard as encompassing

10:07:42  24    software components that are loaded from one or more
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10:07:45   1    devices that are either directly or indirectly

10:07:47   2    coupled to said one or more cellular network."

10:07:51   3              So what I was saying in there was that

10:07:55   4    this interpretation is also not consistent with an

10:07:58   5    understanding of a POSITA would ascribe to this term

10:08:03   6    above.

10:08:07   7              MR. MUKERJI:  Did you say not consistent

10:08:08   8    or not inconsistent?

10:08:11   9              THE WITNESS:  Also not inconsistent.

10:08:14  10    Sorry if I misinterpret.  It should be is also not

10:08:17  11    inconsistent with an understanding a POSITA would

10:08:20  12    ascribe to the term.

10:08:23  13    BY MR. HAIGHT:

10:08:40  14         Q    And based on your declaration, is it fair

10:08:43  15    to say that you didn't think there were any other

10:08:47  16    terms in the challenged claims of the '532 that

10:08:52  17    needed interpretation?

10:08:56  18         A    Can you repeat the question, please?

10:08:58  19         Q    Sure.  Is it fair to say that you didn't

10:09:01  20    think there were any other terms in the challenged

10:09:03  21    claims of the '532 patent that needed

10:09:06  22    interpretation?

10:09:13  23         A    To the best of my knowledge, these are the

10:09:15  24    ones that I interpreted.  There may be others, but I
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10:09:23   1    did not discuss them and went through them or at

10:09:28   2    least at this point what I have here, these are the

10:09:32   3    terms that I am discussing which relates to, to the

10:09:40   4    paragraph on what I mentioned before.  If there are

10:09:42   5    others, I didn't consider them at this point.  That

10:09:46   6    doesn't say that there is or isn't others.

10:10:21   7         Q    Is there anything in the term "software

10:10:29   8    component loaded from the one or more devices

10:10:31   9    connected to said one or more cellular networks"

10:10:36  10    that in your opinion is ambiguous or unclear?

10:10:51  11              MR. MUKERJI:  Objection to form.

10:10:55  12         A    My interpretation of them is based on the

10:11:00  13    discussions -- first in paragraph 24 I discuss that

10:11:12  14    I believe the term should be interpreted under the

10:11:15  15    broadest reasonable interpretation standard as

10:11:18  16    encompassing software components that are loaded

10:11:20  17    from one or more devices that are either directly or

10:11:24  18    indirectly coupled to one or more cellular networks.

10:11:30  19    So on the broadest reasonable interpretation is what

10:11:33  20    I have stated in my analysis in my declaration.

10:11:38  21              Are there other potential broader

10:11:41  22    interpretation of that?  That's a hypothetical

10:11:43  23    question.  What I have here is what I have -- all I

10:11:47  24    have interpreted reasonably in my understanding.
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10:12:15   1         Q    So if I understand it, that's what you are

10:12:22   2    saying the broadest reasonable interpretation is in

10:12:27   3    your opinion.  My question is a little bit more

10:12:31   4    nuanced, and that's why aren't the words in the

10:12:38   5    claim sufficient enough to understand that term?

10:12:47   6              MR. MUKERJI:  Object to form.

10:13:29   7         A    I describe this later on as well in the

10:13:32   8    same paragraph, 24, which is line one, two, three,

10:13:37   9    four, on line seven, that the '532 patent has no

10:13:47  10    disclosure of loading software component directly

10:13:49  11    from a device on a cellular network.  Instead, the

10:13:53  12    only description of loading software component in

10:13:56  13    the '532 patent is with reference to loading network

10:14:00  14    service plug-ins from a manager server 102 on the IP

10:14:05  15    back-end network.

10:14:08  16              And in particular, the '532 patent states

10:14:14  17    that the manager server 102 is coupled to a carrier

10:14:19  18    backbone 104 which is depicted in Figure 1 as a

10:14:23  19    wired network.  The next line after that I discuss

10:14:27  20    that the carrier backbone 104 is then coupled to a

10:14:33  21    wide area network 104 that included a cellular

10:14:36  22    network.  Which leads me to conclude the conclusion

10:14:41  23    I have after that, that the only disclosure in the

10:14:44  24    '532 patent regarding downloading software component
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10:14:49   1    from a device to a cellular network is with

10:14:52   2    reference to downloading plug-ins from the manager

10:14:56   3    server 102 which is indirectly coupled via carrier

10:15:01   4    backbone 104 to a cellular network.

10:15:30   5         Q    And is it your opinion that the claims of

10:15:32   6    the patent are limited only to the specific

10:15:40   7    embodiments described in the specification?

10:15:43   8              MR. MUKERJI:  Object to form.

10:15:46   9         A    Sorry.  Can you repeat that?  The last

10:15:48  10    part you went quick.  I couldn't follow it.

10:15:52  11         Q    Is it your opinion that the claims of the

10:15:55  12    patent are limited only to the specific embodiments

10:15:59  13    described in the specification?

10:16:01  14              MR. MUKERJI:  Same objection.

10:16:06  15         A    What I have done is I'm not an attorney

10:16:10  16    first of all.  I'm a technical expert here.  So I'm

10:16:13  17    looking at the understanding of the patent and the

10:16:18  18    claims of the patent in view of the body of the

10:16:23  19    patent, and looking at what I read in the patent

10:16:30  20    claim, and also how in the body of the patent it

10:16:36  21    described the software component loaded from one or

10:16:44  22    more devices connected to said one or more cellular

10:16:49  23    network.  I, based on those things, I have come up

10:16:53  24    with an interpretation that I have outlined in
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10:16:56   1    paragraph 24, that I have stated in paragraph 24.

10:17:07   2              I'm not an attorney.  I didn't do a total

10:17:10   3    claim analysis and so on.

10:17:42   4         Q    What do you mean when you say you didn't

10:17:45   5    do a total claim analysis and so on?

10:17:48   6         A    I meant total.  Sorry.  What I mean here

10:17:59   7    is I looked at the -- I read the patent and the body

10:18:03   8    of the patent and understood what the patent is

10:18:07   9    saying, as well as looking at the claims, and based

10:18:18  10    on those, concluded my analysis of the patent which

10:18:25  11    is declared in this declaration, and the sentence I

10:18:29  12    just mentioned is my understanding of how that

10:18:36  13    sentence means which we just discussed at the

10:18:39  14    beginning of line 24.

10:18:49  15              I was not -- that's it.  That's what I

10:18:52  16    mean.

10:18:59  17         Q    If I could direct your attention to column

10:19:02  18    five of the '532 patent, and starting at line about

10:19:20  19    62 where it says, "in an embodiment of present

10:19:25  20    invention."  Do you see that?

10:19:27  21         A    Yes.

10:19:28  22         Q    Could you read that first sentence for the

10:19:30  23    record?

10:19:33  24         A    Sure.  "In an embodiment of the present
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10:19:39   1    invention, WAN 105, carrier backbone 104, and

10:19:46   2    manager server 102 is, singly or in combination, a

10:19:52   3    telecommunication network that is managed and

10:19:56   4    monitored by operator 115.  In an embodiment of the

10:20:01   5    present invention, IP packets," do you want me to

10:20:05   6    continue on?

10:20:06   7         Q    No, no.  That's good.

10:20:08   8         A    Stop there.

10:20:08   9         Q    So it says singly or in combination;

10:20:11  10    correct?

10:20:15  11         A    Yes, it does, yes.

10:20:17  12         Q    Does that change in any way your

10:20:21  13    interpretation of that term we've been discussing?

10:20:34  14         A    I don't believe so, no.

10:20:43  15              MR. HAIGHT:  We've been going for a little

10:20:45  16    over an hour.  Let's take a break.

10:20:48  17              THE WITNESS:  That would be great.  Thank

10:20:49  18    you.

10:20:50  19              VIDEOGRAPHER:  This concludes disk number

10:20:51  20    one of the video deposition of Sayfe Kiaei, Ph.D.

10:21:00  21    The time is 10:20:08 a.m.  We are now off the

10:21:04  22    record.

10:21:05  23                 (Recessed at 10:20 a.m.)

10:21:06  24                (Reconvened at 10:34 a.m.)
�
                                                                42



10:25:08   1              VIDEOGRAPHER:  This begins disk number two

10:35:16   2    of the video deposition of Sayfe Kiaei, Ph.D.  The

10:35:21   3    time is 10:34:34 a.m.  We are now on the record.

10:35:26   4    BY MR. HAIGHT:

10:35:27   5         Q    Welcome back, doctor.

10:35:29   6         A    Thank you, counsel.

10:35:31   7         Q    During the break did you happen to discuss

10:35:33   8    any of the substance of your testimony with counsel?

10:35:36   9         A    No, I did not.

10:35:38  10         Q    Revisiting the claim construction issue

10:35:55  11    that we were talking about before the break, you

10:35:58  12    only provided one or explained only one construction

10:36:02  13    in your declaration; is that correct?

10:36:08  14         A    I'm not sure you are talking about the --

10:36:15  15    sorry.  Let me -- you are talking about the

10:36:20  16    paragraph 24 where I discussed used in claim one

10:36:25  17    under the broadest reasonable interpretation;

10:36:27  18    correct?

10:36:28  19         Q    Yes.

10:36:29  20         A    That is the -- yeah, I believe in my

10:36:44  21    declaration this is the only place where I

10:36:47  22    specifically discuss how I interpreted that

10:36:52  23    terminology there.

10:36:54  24         Q    And backing up one paragraph to paragraph
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10:36:57   1    23, you state that, "I have been informed that it

10:37:00   2    would be useful to provide some guidance in this

10:37:03   3    proceeding with respect to the terms below."  Do you

10:37:05   4    see that?

10:37:06   5         A    Yes.

10:37:07   6         Q    Who informed you of that?

10:37:09   7         A    The counsel I'm working with.

10:37:16   8         Q    Was the term you identified in paragraph

10:37:20   9    24, was that specifically identified by counsel as a

10:37:25  10    term that would be useful to provide some guidance

10:37:28  11    for?

10:37:37  12         A    The exact sentence, no, it was not.  It

10:37:41  13    was my interpretation and they provided some

10:37:44  14    guidance with respect to the term below.

10:37:58  15         Q    I'm sorry?  You said it was your

10:38:00  16    interpretation and they provided some guidance.

10:38:03  17    What do you mean by that?

10:38:05  18         A    When I was writing the report, I had a

10:38:12  19    first draft and there were some edits as we went

10:38:16  20    back and forth doing the process of finalizing my

10:38:20  21    report.  So I don't recall the details of it.  It

10:38:23  22    was at least nine months ago.  It was around May

10:38:28  23    time frame.  This was not the only patent also I was

10:38:32  24    working on.  So I don't remember all the exact
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10:38:34   1    details, but I can say that in general the statement

10:38:39   2    I have here has been, are my statements but there

10:38:43   3    have been some edits.  In there -- I'm not an

10:38:49   4    attorney, so there may have been some technical

10:38:53   5    attorney language issues in general with all the

10:38:55   6    statements, but not -- the declaration is my

10:38:58   7    declaration.

10:39:08   8         Q    And based on your declaration, there were

10:39:10   9    no other terms in the claims of the '532 that you

10:39:17  10    thought would be useful to provide some guidance on;

10:39:21  11    is that correct?

10:39:26  12         A    I'm sorry.  That's a very broad statement

10:39:29  13    you are making.  If you could focus on more

10:39:32  14    specifics, that would be helpful.  For this

10:39:34  15    particular statement I have stated statement number

10:39:40  16    24, under the broadest reasonable interpretation.

10:39:45  17    Other claims are different discussions.

10:39:50  18         Q    But you didn't discuss them in your

10:39:52  19    declaration?  That's the only --

10:39:55  20         A    Yeah.  I did not discuss them in my

10:39:57  21    declaration.  There may have been discussions -- I

10:39:59  22    have not discussed them in my declaration.  I don't

10:40:03  23    recall it.

10:40:04  24         Q    And is it your opinion that a person of
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10:40:07   1    ordinary skill in the art would understand the

10:40:10   2    claims of the '532 -- strike that.  Let me start

10:40:14   3    again.

10:40:15   4              Is it your opinion that a person of

10:40:18   5    ordinary skill in the art would understand the

10:40:21   6    challenged claims of the '532 patent without further

10:40:27   7    explanation?

10:40:31   8         A    It is my understanding that a person of

10:40:34   9    skilled in the ordinary art by reading the body of

10:40:38  10    the patent and in view of the body of the patent and

10:40:43  11    what the body of the patent says and also looking at

10:40:46  12    the claims, they should be able to understand

10:40:51  13    details of the patent and what it's describing.

10:41:04  14         Q    And when you say understand the details of

10:41:07  15    the patent and what it's describing, are you also

10:41:09  16    referring to the claims?

10:41:10  17         A    Yes.  Understanding the claims in view of

10:41:12  18    the body of the patent is, is --

10:41:19  19         Q    So the -- excluding the term that you

10:41:26  20    provided some guidance on in paragraph 24, a person

10:41:28  21    of ordinary skill in the art would understand what

10:41:31  22    those claims mean without further interpretation

10:41:34  23    based on the specification?

10:41:40  24         A    It's a hypothetical question.  It depends
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10:41:42   1    on what the claim, how the claims are written, what

10:41:45   2    the claims say, the language in there and so on.  If

10:41:52   3    you want a general answer, I can give you a general

10:41:55   4    answer for a hypothetical question.

10:41:58   5         Q    Okay.  But you didn't think it was

10:42:02   6    necessary to explain any other terms of the

10:42:06   7    challenged claims of the '532 patent in your

10:42:09   8    declaration; correct?

10:42:10   9         A    In my declaration I did not explain any

10:42:13  10    further interpretation of the other claims.

10:42:17  11         Q    And is that because those terms are easily

10:42:21  12    understood by one of skill in the art?

10:42:29  13              MR. MUKERJI:  Objection to form.

10:42:30  14         A    Again as I said, it's a hypothetical

10:42:31  15    question.  Depending on the claim language and the

10:42:35  16    body of the claim and how they are written, I can

10:42:45  17    give you a general answer.  In general, again if you

10:42:47  18    want a general answer, I'll be happy to give you a

10:42:50  19    general answer.

10:42:50  20         Q    I'm asking about -- I'm sorry.

10:42:52  21         A    If you would like to talk about a specific

10:42:55  22    claim --

10:42:56  23         Q    I'm just referring to the section in your

10:42:58  24    declaration where you discuss terminology.  And as I
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10:43:03   1    read your declaration, you've only offered one

10:43:07   2    interpretation of one phrase in all of the

10:43:11   3    challenged claims of the '532 patent; is that

10:43:14   4    correct?

10:43:15   5         A    Yes.

10:43:16   6         Q    So is it fair to say that you understood

10:43:19   7    those claims without prior explanation?

10:43:27   8              MR. MUKERJI:  Objection to form.

10:43:30   9         A    I understood the claims after I read the

10:43:34  10    body of the patent and understood what the body of

10:43:37  11    the patent was trying to say, and based on those I

10:43:41  12    understood that.

10:43:46  13         Q    And you also agree that a person of

10:43:48  14    ordinary skill in the art would come to that same

10:43:52  15    conclusion reading the claims and specifications?

10:43:55  16              MR. MUKERJI:  Objection to form and also

10:43:56  17    outside the scope.  You can answer.

10:44:01  18         A    Thank you.  Again I'm going to give you a

10:44:07  19    general answer, but in my declaration also on the

10:44:11  20    same paragraph 24, at the end of it I discuss that

10:44:14  21    such an interpretation is also not consistent with

10:44:16  22    an understanding a POSITA would ascribe to the term.

10:44:20  23    So in general for specific to this claim language

10:44:25  24    24, I explain that and my explanation is also in
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10:44:34   1    terms of what the POSITA would understand is at the

10:44:36   2    end of it.  Other ones I don't have it in my

10:44:41   3    declaration.  I don't want to speculate.  There may

10:44:46   4    or may not be.  If there is any specific ones, we

10:44:50   5    can discuss.

10:45:27   6         Q    In your analysis did you think it was

10:45:30   7    important to consider how a person of ordinary skill

10:45:33   8    in the art would interpret the language of the

10:45:36   9    challenged claims?

10:45:48  10         A    In general, yes, when I'm doing my

10:45:52  11    analysis, I'm an expert, technical expert in this

10:45:56  12    field.  And I also described in paragraph 15 what a

10:46:16  13    person of ordinary skill in the art as a critical

10:46:20  14    date background should have to understand these

10:46:23  15    things, and the various educational background or

10:46:29  16    industry background to be able to understand these

10:46:35  17    things.

10:46:36  18              So when I was reviewing this, I was

10:46:38  19    reviewing this as an expert in the field, but also

10:46:45  20    my interpretation of what I have come up with in

10:46:49  21    paragraph 24, as I specifically said, is also not

10:46:52  22    inconsistent with an understanding a POSITA would

10:46:56  23    ascribe to this term.  So I -- yes, I do.

10:47:01  24         Q    So in your consideration of how a person
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10:47:04   1    of ordinary skill in the art would interpret the

10:47:08   2    language of those challenged claims, if there were

10:47:12   3    something ambiguous in that claim language, would

10:47:15   4    you have included it in your declaration?

10:47:18   5         A    In that, for that specific claim one?

10:47:21   6         Q    For any of the challenged claims in the

10:47:23   7    '532 patent.

10:47:25   8         A    In view of a POSITA?

10:47:27   9         Q    Yes.

10:47:31  10         A    If it was any of the challenged claims and

10:47:35  11    I believed that the terminology -- it's a

10:47:37  12    hypothetical question.  I can't -- I mean if you

10:47:39  13    have a specific claim, I can go and look at it.  You

10:47:43  14    know, this patent had -- how many claims does it

10:47:51  15    have?  It's more than 31, right?  31 claims?

10:48:02  16              Anyhow, this patent had all these claims

10:48:05  17    in here and I was dealing also with four other

10:48:10  18    declaration.  I did my best at the time I was

10:48:13  19    writing the report, I did my best of understanding

10:48:18  20    these and stating how a POSITA would interpret that.

10:48:22  21    Hypothetically is it possible that there is a claim

10:48:26  22    language in there which I did not -- I can't say

10:48:29  23    right now if there is a claim, a specific claim.  I

10:48:32  24    can look at it and give you my opinion whether a
�
                                                                50



10:48:35   1    POSITA would understand that or not.

10:48:39   2         Q    Did you review all of the challenged

10:48:42   3    claims in your analysis of the '532 patent?

10:48:45   4         A    Yes, I did.

10:49:21   5         Q    And again the only term of all of those

10:49:24   6    challenged claims that you discussed in your

10:49:26   7    declaration is that phrase from claim one; is that

10:49:29   8    correct?

10:49:34   9         A    The only one of the claims that I have

10:49:36  10    stated in my statement which I discuss it in terms

10:49:40  11    of broadest reasonable interpretation is specified

10:49:47  12    in paragraph 24, yes.

10:51:13  13         Q    So if you could turn to Figure 1 of the

10:51:16  14    '532 patent that's Exhibit 1443-4?  What is Figure 1

10:51:39  15    of the '532 patent depicting?

10:51:46  16         A    Figure 1 is a high level abstract over

10:51:52  17    figure that shows an architecture of a system 100,

10:51:58  18    which consists of a wide band area network, with

10:52:13  19    cellular carrier backbone Internet servers, manager

10:52:21  20    servers and communications on the left side.  On the

10:52:26  21    right side local area network and the terminals

10:52:31  22    within the short range radio signals, and a device

10:52:41  23    106 which is coupled to a LAN as well as to a

10:52:50  24    wireless area network to the left.
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10:52:54   1         Q    And when you demarcate things from left

10:52:58   2    versus right, where is the breaking point that you

10:53:00   3    are referring to there in Figure 1?

10:53:08   4         A    It is vague, but somewhere in the device

10:53:11   5    106 where the device 106 is acting as a gateway

10:53:17   6    between the wireless area network on the left and

10:53:22   7    the local area network on the right.  Again this is

10:53:35   8    an abstract high level description of the system,

10:53:39   9    very abstract and very high level that I would show

10:53:43  10    in my junior level classes of the overall system

10:53:48  11    architecture of what a wireless network connected to

10:53:53  12    a local area network and so on would look like.

10:54:08  13         Q    And would you agree that the systems, the

10:54:15  14    challenged claims in the '532 are represented by the

10:54:21  15    diagram in Figure 1?

10:54:23  16              MR. MUKERJI:  Objection to form.

10:54:30  17         A    I did not look at every claim and see if

10:54:33  18    that those claims are described in every one of them

10:54:37  19    described in Figure 1 or not.  Again as I said, it's

10:54:40  20    an abstract high level description of it.  What's

10:54:43  21    inside the server 101, how is it interfacing with

10:54:48  22    the Internet or the descriptions of the claims have

10:54:54  23    a one to one how they are shown in the Figure 1 and

10:54:57  24    so on, I did not do that.
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10:55:00   1         Q    And I think you said that the dividing

10:55:06   2    line between the left side and the right side of

10:55:08   3    this figure is somewhere in device 106?

10:55:15   4         A    I did not say it is within the device 106,

10:55:18   5    but the device 106, if you look at my paragraph 19

10:55:23   6    of my declaration, device 106 is coupled to a LAN by

10:55:29   7    short range wireless signals -- by wireless

10:55:32   8    connection 110 and is also coupled to the WAN 105 by

10:55:38   9    cellular connection 111.  Exactly where we draw the

10:55:43  10    dividing line in there, the main thing is that the

10:55:47  11    device is coupled to both LAN and to wireless area

10:55:51  12    network on the right.

10:55:53  13              Again this is an abstract configuration

10:55:56  14    which only shows a picture of a cell phone without

10:56:00  15    any description, block level diagrams internally,

10:56:03  16    what are the various hardware, software components,

10:56:07  17    how they are managed, how they interface with the

10:56:12  18    two network on the short range wireless network and

10:56:16  19    the wireless wide band area network on the left and

10:56:20  20    right and so on, those details are not depicted in

10:56:24  21    that diagram in Figure 1.

10:56:25  22              It's a very abstract high level

10:56:28  23    description of it.  This would be like a first slide

10:56:31  24    I would show in my junior classes, here is a
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10:56:34   1    wireless system, undergraduate junior level class in

10:56:39   2    communications.

10:56:57   3         Q    And at least from the high level

10:56:59   4    abstraction reflected in Figure 1, the devices that

10:57:04   5    you had identified that are on the right side of the

10:57:08   6    figure, those being the terminals 107 --

10:57:15   7         A    Uh-huh.

10:57:16   8         Q    -- those all would seemly communicate to

10:57:21   9    the wide area network through that cell phone, or

10:57:24  10    I'm sorry, through that device 106; is that correct?

10:57:35  11         A    The device 106 is a gateway which is in

10:57:50  12    general, yes, it is coupled to both the LAN and the

10:57:54  13    wide area network, and if you look at the fourth

10:57:58  14    line in my paragraph 19 again, it describes some of

10:58:05  15    the routing of the packets where device 106 has

10:58:10  16    software for routing packets between the LAN 116 and

10:58:12  17    the WAN 105.  For example, the device 106 has

10:58:18  18    installed a microrouter 404 with the software to

10:58:19  19    route communications between local devices 107 and

10:58:26  20    the LAN, on the LAN 116 and the wide band area

10:58:31  21    network 105.  So in general, yes, your answer is.

10:58:39  22         Q    And in the context of the '532 patent,

10:58:43  23    those terminals on the local area network, the LAN

10:58:49  24    116, those aren't able to connect to the wide area
�
                                                                54



10:58:59   1    network independent of that device 106; is that

10:59:01   2    correct?

10:59:14   3         A    In the configuration that is shown in

10:59:17   4    Figure 1, those are coupled and connected to the

10:59:21   5    wide area network via the gateway 106, device 106.

10:59:34   6         Q    Does the specification of the '532 patent

10:59:53   7    describe or detail any scenario in which the

10:59:57   8    terminals 107 could communicate with the wide area

11:00:01   9    network without using the device 106?  Let me reask

11:00:08  10    that.

11:00:09  11              MR. MUKERJI:  I apologize.

11:00:12  12    BY MR. HAIGHT:

11:00:12  13         Q    Does the specification of the '532 patent

11:00:16  14    describe or detail any scenario in which the

11:00:27  15    terminals 107 communicate with the wide area network

11:00:33  16    105 without the use of device 106?

11:01:05  17         A    Does the patent describe any of those, any

11:01:09  18    other configuration that would -- I don't believe it

11:02:25  19    does, with the different -- it has a variety of

11:02:29  20    different scenarios for what the device 106 could

11:02:33  21    be, which is a gateway, but I don't believe that it

11:02:37  22    has any description of if the local area network on

11:02:43  23    the right 110 -- sorry -- local area, yes, short

11:02:48  24    range radio signal without a gateway of some sort,
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11:02:54   1    in all the different descriptions it has, in an

11:02:58   2    abstract level again, would be able to communicate

11:03:01   3    with a cellular network on the left.

11:03:12   4         Q    I want to dig in a little bit on the

11:03:17   5    cellular network on the left.  Would it be fair to

11:03:19   6    say that -- well, let me ask this.  What is your

11:03:23   7    understanding of what WAN or wide area network 105

11:03:30   8    is in Figure 1?

11:03:48   9         A    In Figure 1, again in an abstract high

11:03:51  10    level description they have, it consists of all the

11:03:55  11    elements that they have shown, which is the cellular

11:04:00  12    signal, Internet, backbone, manager server, the

11:04:08  13    communication operator, server 101 and so on.  It's

11:04:11  14    a compilation of all of those together, which they

11:04:16  15    call the wide area network.

11:04:21  16         Q    And as one of ordinary skill in the art,

11:04:26  17    could you briefly describe what a wide area network

11:04:29  18    means?

11:04:41  19         A    A description of that is -- it really

11:04:45  20    depends on the implementation, on the frequencies it

11:04:53  21    is, on what the distance could be, what the

11:04:56  22    geographical location is and so forth.  It could

11:05:01  23    change by signal strengths of the, whether it's a

11:05:06  24    wire line signal or wireless signal and so forth
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11:05:12   1    what it is.

11:05:13   2              That's actually one of the ambiguities of

11:05:17   3    the, of this patent as well.  But in general

11:05:20   4    wireless area network is a, is a wide area network

11:05:41   5    which is, has -- there is no clear definition of it

11:05:49   6    in the patent and here as well is that it's a wide

11:05:52   7    area network which is connecting these different

11:05:58   8    components, and it depends on the signal and depends

11:06:00   9    on the signal power strength and what are the

11:06:03  10    different components it's connecting.

11:06:08  11         Q    I want to go back to something.  You said

11:06:10  12    that's one of the ambiguities of this patent.  What

11:06:13  13    were you referring to?

11:06:15  14         A    Oh, I was referring -- I apologize.  I

11:06:17  15    misspoke there.  I was referring to the Figure 1

11:06:20  16    which is a very abstract high level description of

11:06:22  17    the system.

11:06:26  18         Q    Let me ask you this way.  How would one of

11:06:33  19    ordinary skill in the art distinguish a wide area

11:06:37  20    network from a local area network?

11:06:42  21              MR. MUKERJI:  Objection to form.

11:08:20  22         A    There is really no clear definition of

11:08:22  23    wide area network in the -- what I have described in

11:08:31  24    my declaration is on paragraph 19 again, that the
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11:08:38   1    device is coupled to a LAN by a short range radio,

11:08:42   2    short range wireless connection and it's coupled to

11:08:46   3    a WAN with a cellular connection 111.

11:08:51   4              So from that perspective, we are looking

11:08:56   5    at the LAN by short range wireless connection 110,

11:08:59   6    which is connecting the terminals 107 together, and

11:09:04   7    in the patent, by the way, it describes other

11:09:06   8    configuration of that local area network.  An

11:09:12   9    example of this would be a Bluetooth type of

11:09:15  10    configuration.

11:09:16  11              And on the left side is coupled to a wide

11:09:20  12    band area network, which is through that system on

11:09:25  13    the wireless area network is connected by cellular

11:09:29  14    connection to the device 116.  So one of the

11:09:32  15    elements to the device -- sorry, 106.  So one of the

11:09:36  16    elements of the WAN is the cellular network and

11:09:40  17    other configurations and other equipments and

11:09:46  18    architectures that they have in there.

11:09:49  19         Q    So the cellular network would be an

11:09:54  20    example of a wide area network; is that correct?

11:09:59  21         A    That's not what I said.  It is an element

11:10:01  22    of the wide area network, it could be an element of

11:10:05  23    the wide area network.  It's not a one-to-one

11:10:08  24    connection.  The wide area network will have many,
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11:10:12   1    many elements in there which could be a, the server,

11:10:16   2    the Internet, the communication operator, manager

11:10:21   3    server, a private IP network, a number of other

11:10:25   4    things which connects it together.  So a cellular

11:10:32   5    connection or a cellular network is part of the

11:10:34   6    elements of that.

11:10:42   7              Now, is there a possibility that the

11:10:44   8    cellular network could not be part of it?  That's

11:10:47   9    speculation, high level.  I'm not going to speculate

11:10:49  10    on that if there are other systems.

11:10:52  11         Q    So would you consider the AT&T wireless

11:11:02  12    cellular network to be on the same wide area network

11:11:06  13    as say a Verizon cellular network?

11:11:10  14              MR. MUKERJI:  Objection to form and

11:11:10  15    outside the scope.

11:11:15  16         A    Personally I'm not aware of the details of

11:11:18  17    the AT&T or Verizon network or what's inside of it.

11:11:25  18    They provide cellular connection to the customers,

11:11:28  19    but I haven't looked at all the details of how their

11:11:31  20    configuration is.  So I'm not going to speculate on

11:11:34  21    that.  I was not asked to look at the architecture

11:11:38  22    of AT&T or Verizon, neither do I have that

11:11:42  23    confidential information on how they do that.

11:12:09  24         Q    What is your understanding of what the
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11:12:13   1    carrier backbone 104 as depicted in Figure 1 of the

11:12:19   2    '532 patent is?

11:13:21   3         A    My understanding is on page 8 of my

11:13:24   4    declaration.  Paragraph 24, line 3 from the bottom,

11:13:27   5    which is actually -- sorry.  Let's go back up to

11:13:33   6    line five from the bottom.  In particular, the '532

11:13:38   7    patent states that manager server 102 is coupled to

11:13:41   8    a carrier backbone 104 which is connected to Figure

11:13:45   9    1 as wired network.  And the next line is carrier

11:13:49  10    backbone 104 is then coupled to a WAN, wide area

11:13:54  11    network that includes a cellular network.

11:14:00  12              So as I mentioned in here, it's a backbone

11:14:03  13    which connects a, as shown in Figure 1, connecting a

11:14:06  14    manager server to the wide area network and to the

11:14:14  15    cellular network.

11:14:18  16         Q    Does it also connect the cellular network

11:14:22  17    to the Internet 103?

11:14:28  18         A    Elements of wide area network includes the

11:14:31  19    Internet 103 as well.

11:14:33  20         Q    That wasn't my question.  My question was

11:14:37  21    whether the carrier backbone as depicted in Figure 1

11:14:40  22    connects to Internet 103?

11:14:42  23         A    It shows a dotted line in there.  How that

11:14:47  24    connection is made and how it does that, it doesn't
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11:14:49   1    show the details of it.  The dotted line is, there

11:14:58   2    is no clear description of how the connection there

11:15:02   3    is made.

11:15:08   4         Q    Would one of ordinary skill in the art

11:15:11   5    understand how a carrier backbone connects to the

11:15:14   6    Internet?

11:15:16   7              MR. MUKERJI:  Objection to form.  Outside

11:15:17   8    the scope.

11:15:31   9         A    I did not go into details of how one

11:15:43  10    skilled in the art would understand the carrier

11:15:46  11    backbone and its connection to Internet 103 and so

11:15:51  12    forth.

11:16:24  13         Q    So sitting here today, you don't know how

11:16:32  14    that carrier backbone 104 connects to the Internet

11:16:36  15    103 in the context of the '532 patent?

11:16:40  16              MR. MUKERJI:  Objection to form.

11:16:41  17         A    That's not what I said.  Your last

11:16:43  18    question was would a person of skill in the art know

11:16:51  19    the details of this.  And my answer was I did not

11:16:55  20    analyze what a person skilled in the art would know

11:16:58  21    the details of the connection of carrier backbone to

11:17:01  22    the Internet.  If you like a general answer, I can

11:17:06  23    give you a general answer.  But the specifics of how

11:17:09  24    it's done, it depends on the configurations and so
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11:17:12   1    forth.

11:17:21   2         Q    Is it your opinion that you wouldn't need

11:17:23   3    to know how a carrier backbone works in order to

11:17:26   4    understand the claims of the '532 patent?

11:17:34   5         A    No.  That's not what I said.  What I said

11:17:37   6    was that the details of the connection on 104 to the

11:17:41   7    Internet and so forth depends on the configuration

11:17:45   8    and depends on how it's done and what the

11:17:47   9    architecture is.  It depends on many aspects.  It

11:17:51  10    depends on where the manager server is, the band

11:17:55  11    width of the manager server, the hardware involved

11:17:58  12    in there, the software, how it -- many, many factors

11:18:02  13    in there.  It's not a -- that's not what I said.

11:18:09  14         Q    Just to clarify, I'm not disputing what

11:18:12  15    you said before.  I'm just trying to clarify my

11:18:14  16    question.  So I'm not --

11:18:16  17         A    Sure.  I appreciate it.

11:18:21  18         Q    Based on the diagram of Figure 1 and the

11:18:26  19    description in the '532 patent, would you agree that

11:18:37  20    the device 106 connects to the carrier backbone

11:18:49  21    through the cellular network and that carrier

11:18:53  22    backbone is connected to the Internet?

11:19:06  23         A    I think I already mentioned the statement

11:19:09  24    in paragraph 19, which is device 106 is coupled to a
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11:19:13   1    LAN by short range wireless connection 110 and is

11:19:16   2    coupled to wide area network by cellular connection

11:19:20   3    111, and what is depicted in Figure 1 includes, the

11:19:26   4    wide area network includes the Internet, manager

11:19:30   5    server, server 101, et cetera.  And when I was

11:19:38   6    discussing the terminology as well on -- on

11:20:03   7    paragraph 24, I specifically also said that, in line

11:20:06   8    3, that from my view I believe the term should be

11:20:10   9    interpreted under the broadest reasonable

11:20:12  10    interpretation standard as encompassing software

11:20:15  11    components that are loaded from one or more devices

11:20:18  12    that are either directly or indirectly coupled to

11:20:21  13    one or more cellular network, which means that the

11:20:25  14    device 106 is directly or indirectly coupled to one

11:20:30  15    or more cellular networks through this

11:20:33  16    configuration.

11:20:35  17         Q    Okay.  And according to the diagram of

11:20:47  18    Figure 1 and the specification of the '532 patent,

11:20:50  19    would you agree the only way for the device 106 to

11:20:54  20    communicate with any of the identified items on the

11:21:01  21    wide area network is through the carrier backbone

11:21:14  22    104?

11:21:21  23              MR. MUKERJI:  Object to form and outside

11:21:22  24    the scope.
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11:21:25   1         A    It really depends on the architecture of

11:21:28   2    the system.  Those elements are needed in the

11:21:37   3    system.  The configuration of how the connection

11:21:43   4    could be could be different from a system to a

11:21:45   5    system in a wide area network.  So whether the

11:21:51   6    connection is made through that or not, first of

11:21:54   7    all, in Figure 1 it's showing all of the connections

11:21:58   8    as dotted line, and there is no clear depiction of

11:22:02   9    what's going on in there.  And also it's a very

11:22:05  10    abstract terminology in the figure which shows

11:22:08  11    overall high level of what's going on here.  There

11:22:12  12    are many other configurations that this could be

11:22:16  13    done, how the device 106 could connect to the

11:22:19  14    various elements in here.

11:22:22  15         Q    Okay.  Figure 1 shows device 106

11:22:26  16    connecting via cellular signals 111 to the carrier

11:22:32  17    backbone 104.  Do you agree?

11:22:36  18         A    With the dotted line it connects that

11:22:38  19    going to this, I presume that's a base station

11:22:42  20    figure, the one with the circles on top and antenna.

11:22:47  21    To that is connecting, and what's in between that

11:22:50  22    and how it's connecting directly or indirectly to

11:22:52  23    the backbone is showing a figure, showing the lines

11:22:57  24    between them.  Yeah, I agree it shows the lines
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11:22:59   1    between them.

11:23:00   2         Q    And you mentioned a base station.  Is a

11:23:02   3    base station a part of a cellular network?

11:23:05   4         A    It doesn't say any details of it, how what

11:23:08   5    it is in here.  Not necessarily.  I don't -- it

11:23:13   6    shows a -- all I said in here was that it shows an

11:23:17   7    antenna with a, I presume those are electromagnetic

11:23:20   8    waves going around in the circles.  It's showing

11:23:26   9    some form of a, an antenna with the radio signals

11:23:32  10    going in there.  Whether it's a part of a cellular

11:23:36  11    system or not, it doesn't say that.  I can't

11:23:38  12    speculate on that.

11:23:39  13         Q    Okay.  If you could look at paragraph 20

11:23:44  14    of your declaration?  And actually we will go to the

11:23:49  15    second line on page 7.  It starts in turn, comma.

11:23:57  16    Do you see that?

11:23:58  17         A    Uh-huh.

11:23:59  18         Q    Could you read that sentence for the

11:24:00  19    record?

11:24:00  20         A    Sure.  It says that:  "In turn, the

11:24:04  21    carrier backbone 104 is coupled to a WAN that

11:24:09  22    includes a cellular network accessible by device 106

11:24:14  23    via cellular signal 111."

11:24:17  24         Q    So based on that statement, do you agree
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11:24:19   1    that the device 106 is connected to the carrier

11:24:22   2    backbone via cellular signals 111?

11:24:26   3         A    My statement is correct, yes, in terms of

11:24:29   4    how in Figure 1 it is depicted.  But I also have a

11:24:34   5    statements before that say that what's shown in

11:24:37   6    Figure 1 is not -- one has to look at this

11:24:47   7    connection as direct or indirect connections.  There

11:24:51   8    is some connection between the device 106 and

11:24:53   9    carrier backbone 104 as I described in my statement

11:24:59  10    line 22.

11:25:00  11         Q    Okay.

11:25:01  12         A    What I'm describing here is, this is a

11:25:03  13    very abstract high level description of it.

11:25:05  14         Q    I understand that.  Now let's talk about

11:25:07  15    the specification of the '532 patent.  Is there

11:25:11  16    anywhere in the specification that describes any

11:25:13  17    other connection between device 106 and the carrier

11:25:16  18    backbone that is not through a cellular network or

11:25:21  19    through cellular signals?

11:25:46  20         A    I'll have to look at the patent if you

11:25:48  21    don't mind for a few minutes.

11:25:50  22         Q    Sure.

11:25:51  23         A    And see if -- so your question again was,

11:25:55  24    can you repeat it again, if you don't mind?
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11:25:59   1         Q    Is there anywhere in the specification of

11:26:02   2    the '532 patent that describes any other connection

11:26:05   3    between the device 106 and the carrier backbone 104

11:26:11   4    that is not through a cellular network?

11:26:14   5         A    Okay.  So if you don't mind, let's look at

11:29:46   6    the patent, column 5, line 52.  And I'm going to

11:29:56   7    read that as well as a few lines from column six if

11:29:59   8    you don't mind to clarify your question here.

11:30:06   9              "In an embodiment of the present

11:30:07  10    invention, WAN 105 is coupled to device 106.  In an

11:30:12  11    embodiment of the present invention, WAN 105

11:30:18  12    includes a cellular network transmitting and

11:30:18  13    receiving cellular signals.  In an embodiment of the

11:30:22  14    present invention, cellular signals are transmitted

11:30:25  15    using a protocol" -- we don't need to go through

11:30:29  16    those anymore.

11:30:31  17              Then looking at column 6, if you look at

11:30:36  18    line 11, it describes that -- sorry.  Let's go to

11:30:46  19    line 16.  I apologize.  Line 16, column 6, it says

11:30:53  20    that device 106 is a cellular handset.  In an

11:31:01  21    alternative embodiment of the present invention,

11:31:04  22    device 106 -- I apologize.  Yes.  In an alternative

11:31:11  23    embodiment of the present invention, device 106 is a

11:31:14  24    cellular enabled PDA, wireless modem or wireless
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11:31:21   1    laptop computer.  And it describes the question you

11:31:25   2    had in the next paragraph, 20, line 20; in an

11:31:29   3    embodiment of the present invention, WAN 106 is

11:31:33   4    coupled to a wireless carrier network or carrier

11:31:37   5    backbone 104.  So it describes the WAN is coupled to

11:31:44   6    a carrier internal network or a carrier backbone.

11:31:51   7              In an embodiment of the present invention,

11:31:53   8    manager server 102 is coupled to a backbone.  In an

11:31:58   9    alternative embodiment of the present invention,

11:32:00  10    carrier backbone 104 is coupled to an Internet 103,

11:32:04  11    which is above it on the left, and then it goes into

11:32:10  12    other things that the connections are, how the

11:32:13  13    server 101 is connected to this, is coupled to the

11:32:18  14    Internet 103.

11:32:24  15              So if your question is it doesn't

11:32:30  16    specifically say how the gateway device 106 is

11:32:33  17    directly coupled to the carrier backbone or not,

11:32:37  18    what it's describing here is WAN 106, 105 is coupled

11:32:42  19    to wireless carrier internal network or a carrier

11:32:45  20    backbone.  It's talking about WAN.

11:32:48  21              And on the previous paragraph that I

11:32:51  22    talked about in column 5, line 52, it says that WAN

11:32:59  23    is coupled to device 106.  In an embodiment of the

11:33:03  24    present invention, WAN includes a cellular network,
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11:33:06   1    so saying it includes a cellular network, in column

11:33:10   2    6 it discusses the details of WAN and so forth.  So

11:33:18   3    I'm not sure where you are referring that they're

11:33:19   4    discussing the question you asked.

11:33:45   5         Q    Does the '532 patent describe any way in

11:33:51   6    which device 106 connects to the Internet without

11:33:54   7    going through the cellular network?

11:34:21   8         A    Again back to my statement, device 106 in

11:34:25   9    paragraph 19 is coupled to a WAN by a cellular

11:34:31  10    connection 111.  And what it's saying is that it is

11:34:37  11    within the WAN that is connected to a cellular

11:34:41  12    connection, and later I describe that it is

11:34:43  13    connected -- that it's connected to the Internet.

11:35:11  14    But the exact architecture of how the connection is

11:35:16  15    made in the patent is all under the umbrella of WAN,

11:35:20  16    not a specific -- again this is a very abstract

11:35:23  17    terminology, not a specifics of how the connections

11:35:26  18    are made, which one is connected directly to, which

11:35:29  19    one is connected indirectly to and the procedures

11:35:33  20    for them.

11:35:33  21         Q    Sure.  And my question wasn't really

11:35:36  22    specifically related to the WAN, it was related to

11:35:39  23    the device 106 connecting to the Internet.  Does the

11:35:44  24    '532 patent describe any other mechanism for that
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11:35:49   1    connection other than through a cellular network?

11:36:05   2              MR. MUKERJI:  Object to form.

11:36:11   3         A    In general it discusses the device 106 is

11:36:13   4    connected to the Internet.  The details of whether

11:36:18   5    it's going through the cellular networks or not,

11:36:21   6    it's discussing that this connection is made through

11:36:24   7    the WAN, wide area network.  Whether it's done

11:36:28   8    through the cellular signals or not, it does not

11:36:30   9    describe that in details.  It does not describe

11:36:33  10    that, at least from what I remember reading, my

11:36:38  11    recollection of the patent.

11:36:40  12         Q    Let's go back to paragraph 20 of your

11:36:43  13    declaration then.  It's that same sentence I pointed

11:36:47  14    you to earlier on the second line of page 7.  It

11:36:49  15    says, in turn --

11:36:56  16         A    Which line was it?  Paragraph 20?

11:36:59  17         Q    Starting on the second line.

11:37:02  18         A    Oh, okay.  Second line on paragraph 20?

11:37:08  19         Q    I'm sorry.  I'm waiting for the sirens to

11:37:12  20    go by.

11:37:14  21         A    Sorry.

11:37:16  22              MR. MUKERJI:  It's from being this close

11:37:17  23    to the White House.

          24
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11:37:18   1    BY MR. HAIGHT:

11:37:21   2         Q    We will strike that and I will start with

11:37:25   3    the question again.  The second line on page 7 of

11:37:31   4    your declaration, which is in paragraph 20, says:

11:37:34   5    "In turn, the carrier backbone 104 is coupled to a

11:37:39   6    WAN 105 that, quote, includes a cellular network,

11:37:42   7    end quote, accessible by device 106 via cellular

11:37:47   8    signal 111."  Do you see that?

11:37:49   9         A    Yes, I do.

11:37:52  10         Q    Does that not indicate that the device 106

11:37:59  11    is coupled to the WAN via the cellular network?

11:38:06  12         A    I don't believe that's what that sentence

11:38:07  13    says.  Let me read it again if you don't mind.  In

11:38:11  14    turn, the carrier backbone 104 is coupled to a WAN

11:38:16  15    105 that includes a cellular network.  So we have

11:38:19  16    all these elements of the WAN, one of them is a

11:38:24  17    cellular network, that the device -- accessible by

11:38:29  18    device 106, but it does not talk about the specific

11:38:32  19    connections of how device 106 is coupled to a

11:38:37  20    backbone 104 via specifically cellular network.  It

11:38:41  21    says it includes.

11:38:42  22              Here is a WAN, the WAN has a cellular

11:38:45  23    network, and as Figure 1, it shows WAN has Internet,

11:38:50  24    server, all these other things it has.  In here it
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11:38:54   1    is making a general statement that in turn, the

11:38:57   2    carrier backbone 104 is coupled to a WAN that

11:39:01   3    includes a cellular network, accessible by device

11:39:05   4    106.

11:39:07   5         Q    Via cellular signal?

11:39:11   6         A    Via cellular signal 111, yes.  It's

11:39:15   7    coupled to a WAN via cellular signal.

11:39:29   8              THE WITNESS:  If you don't mind, let me

11:39:30   9    finish this questioning and I wouldn't mind taking a

11:39:35  10    five-minute break.

11:39:37  11              MR. HAIGHT:  Sure.

11:39:38  12              THE WITNESS:  But I don't want to

11:39:40  13    interrupt your questioning.

11:39:42  14    BY MR. HAIGHT:

11:39:42  15         Q    I think I can wrap this up in just a few

11:39:45  16    minutes.

11:39:46  17         A    Absolutely.

11:40:00  18         Q    Are there -- let me ask this.  How would a

11:40:07  19    cellular device 106 communicate with the Internet

11:40:15  20    103 without going through the carrier backbone?

11:40:23  21              MR. MUKERJI:  Objection to form.  Outside

11:40:24  22    the scope.

11:40:31  23         A    It depends on the configuration.  The

11:40:34  24    device 106 is a wireless network, so it could have
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11:40:38   1    many different architectures and possible

11:40:41   2    connections that it could use for connecting to the

11:40:49   3    Internet.

11:40:49   4         Q    Are any of those described in the '532

11:40:52   5    patent?

11:40:53   6         A    I just explained it to you based on

11:40:55   7    actually the paragraph you quoted to me, which is

11:40:58   8    the carrier backbone 104 is connected to that.  And

11:41:05   9    does it describe it specifically the Internet 103 is

11:41:09  10    also connected to that, I can look into there again

11:41:12  11    and answer you.

11:41:12  12              But back to your question in general, I

11:41:18  13    don't believe it describes the details of how the

11:41:21  14    device 106 is connected to Internet.  It is a

11:41:25  15    wireless device, it is sending radio signals.  The

11:41:31  16    details of the architecture of where those radio

11:41:35  17    signals go and what's in route between that and the

11:41:37  18    Internet and how it's done, there are many different

11:41:41  19    configurations possible there.

11:41:43  20         Q    Okay.  The '532 patent specifically refers

11:41:48  21    to those wireless signals that you were referring

11:41:50  22    to --

11:41:51  23         A    Right.

11:41:51  24         Q    -- as cellular signals; correct?
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11:42:10   1         A    The device 106 is coupled to a WAN and

11:42:14   2    components of the WAN by a cellular connection.

11:42:19   3    That's what I meant to say there.  So I need to

11:42:30   4    correct myself.  It is coupled to a cellular, to a

11:42:33   5    wireless area network via, by a cellular connection,

11:42:35   6    as I have stated in paragraph 19 of my statement.

11:42:44   7         Q    Okay.  And the WAN 105 would include a

11:42:50   8    cellular network?

11:42:51   9         A    As I have in the paragraph 20, the line we

11:42:55  10    just read on page 7, line 2; in turn, carrier

11:43:00  11    backbone coupled to a WAN 105 that includes a

11:43:05  12    cellular network, yes.  The wireless -- the WAN as

11:43:09  13    shown in Figure 1 includes the Internet 103.

11:43:12  14         Q    Okay.  And those cellular signals,

11:43:16  15    according to the '532 patent, are either GSM or CDMA

11:43:24  16    or TDMA or GPRS protocol signals?

11:43:30  17         A    Yes, they are.

11:43:33  18              MR. HAIGHT:  All right.  Why don't we

11:43:35  19    break there.

11:43:40  20              VIDEOGRAPHER:  This concludes disk number

11:43:42  21    two of the videotaped deposition of Sayfe Kiaei,

11:43:50  22    Ph.D.  The time is 11:43:03 a.m.  We are now off the

11:44:00  23    record.

11:44:04  24                 (Recessed at 11:43 a.m.)
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11:44:08   1                (Reconvened at 12:33 p.m.)

12:32:34   2              VIDEOGRAPHER:  This begins disk number

12:34:34   3    three of the video deposition of Sayfe Kiaei, Ph.D.

12:34:39   4    The time is 12:33 p.m.  We are now on the record.

12:34:46   5    BY MR. HAIGHT:

12:34:46   6         Q    Dr. Kiaei, welcome back.

12:34:49   7         A    Thank you, counsel.

12:34:50   8         Q    During the lunch break did you happen to

12:34:53   9    discuss any of the substance of your testimony with

12:34:56  10    counsel?

12:34:56  11         A    No, I did not.

12:34:58  12         Q    Thank you.

12:34:58  13         A    Thank you.

12:35:04  14         Q    Before the break we were talking about the

12:35:07  15    '532 patent and Figure 1 and how that device 106

12:35:19  16    connects to the wide area network 105.  Do you

12:35:25  17    remember that discussion?

12:35:26  18         A    Yes.  We discussed the device 106.

12:35:30  19         Q    And the device 106 serves as a gateway

12:35:47  20    between the wide area network and the local area

12:35:52  21    network of Figure 1; is that correct?

12:35:54  22         A    That is correct.

12:36:15  23         Q    And that, device 106, has what's referred

12:36:20  24    to as a microrouter; is that correct?
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12:36:34   1         A    As I have in my -- yes, that is correct,

12:36:38   2    and I have that also on my declaration, paragraph

12:36:42   3    number 20, fourth line or actually the third line,

12:36:49   4    the additional software can be in the form of

12:36:50   5    software components called plug-ins that may be

12:36:52   6    added to the microrouter 404.

12:36:59   7         Q    So the '532 describes software components

12:37:07   8    called plug-ins that are added to the microrouter

12:37:12   9    404; correct?

12:37:14  10         A    Yes, that may be added to the microrouter

12:37:17  11    404.

12:37:23  12         Q    What is your understanding of what

12:37:25  13    microrouter 404 is?

12:38:22  14         A    If you look at paragraph 19 of my

12:38:25  15    declaration, the last two lines, I describe a, for

12:38:31  16    example, the device 106 has installed a microrouter

12:38:36  17    404 with software to route communications between

12:38:40  18    local devices 107 on the LAN 116 and the WAN 105.

12:38:49  19         Q    And let me ask you this.  Is the term

12:38:52  20    "microrouter" a term that one of ordinary skill in

12:38:58  21    the art would generally recognize outside the '532

12:39:01  22    patent?

12:39:03  23         A    A -- within the context of this patent.

12:39:12  24    Microrouter in general could be a variety of
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12:39:15   1    different communication blocks.  In the context of

12:39:21   2    this patent, this microrouter is a component which

12:39:29   3    has the software to route communications between

12:39:33   4    local devices 107 on the LAN and the WAN 105.

12:39:44   5         Q    Generally speaking, outside the scope of

12:39:46   6    the '532, does the term "microrouter" have a special

12:39:51   7    meaning to one of skill in the art?

12:40:01   8              MR. MUKERJI:  Object to form.  Outside the

12:40:02   9    scope.  You can answer.

12:40:04  10         A    Can you repeat the question again, please?

12:40:06  11    Sorry.

12:40:07  12         Q    Sure.  Generally speaking, outside the

12:40:11  13    scope of the '532, does the term "microrouter" have

12:40:15  14    a special meaning to one of skill in the art?

12:40:23  15         A    It could mean many different things

12:40:25  16    depending on the application that's being used, the

12:40:31  17    system it's connected to, and so on.  If I tell

12:40:38  18    somebody in general what's a microrouter, unless the

12:40:41  19    context is well-known and what it is doing in terms

12:40:45  20    of being a router, it depends on the situation, it

12:40:53  21    really depends on the specifics of the situation.

12:40:55  22         Q    And within the scope of the '532, you

12:40:59  23    would agree that the microrouter, it enables the

12:41:07  24    terminals that we see in Figure 1 on the LAN to
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12:41:11   1    connect to the wide area network through the device

12:41:16   2    106?

12:41:19   3         A    It routes communications between the local

12:41:25   4    devices and the WAN, wireless area network.

12:41:32   5         Q    And what does it mean to route

12:41:38   6    communications?  Let me withdraw that.  Let me ask

12:41:50   7    you in a general context.

12:41:52   8         A    Sure.

12:41:53   9         Q    What does it mean to route communications?

12:41:58  10         A    In a general context, to route

12:42:02  11    communication, it also depends on the conditions and

12:42:08  12    the specifics of what we are dealing with.  It is to

12:42:12  13    route between two elements in a communications

12:42:15  14    system, is, it depends on the configuration, depends

12:42:23  15    on what we have.  I can tell you the English meaning

12:42:26  16    of it, but --

12:42:28  17         Q    Sure.  Let's start --

12:42:30  18         A    In terms of -- that it routes, means it

12:42:36  19    sends signals or it sends components or signals or

12:42:45  20    whatever it is we are dealing with between two

12:42:48  21    points.

12:43:17  22         Q    Under what circumstances would you, would

12:43:20  23    a router be needed to allow communication between

12:43:27  24    two different devices?
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12:43:31   1              MR. MUKERJI:  Object to the form.

12:43:34   2         A    Again if there is specific items and they

12:43:38   3    are either in my declaration or patent, I can go

12:43:41   4    through that.  But it really depends on the, it

12:43:45   5    depends on the architecture, it depends on the

12:43:48   6    system and how and what it's trying to route between

12:43:52   7    the two points.

12:43:53   8         Q    Okay.  I'm just trying to get a general

12:43:56   9    understanding of what function a router will serve.

12:43:59  10    So let me try a hypothetical.  If say in a

12:44:07  11    home-based environment, if I want my laptop to talk

12:44:15  12    to my PDA, do I need a router?

12:44:20  13              MR. MUKERJI:  Objection to form.  Outside

12:44:21  14    the scope.

12:44:26  15         A    Again, it's a hypothetical question.  It

12:44:28  16    depends on what's between them, how they are

12:44:31  17    connected and so forth.  I believe that the scope of

12:44:36  18    my work is based on what I'm discussing here.  But

12:44:40  19    if you are asking me generally, I'm going to give

12:44:43  20    you a very general answer.

12:44:44  21         Q    I'm asking generally.

12:44:45  22         A    In general it depends on the architecture,

12:44:47  23    it depends on the system, it depends on many issues,

12:44:51  24    how the connection between them is, what devices
�
                                                                79



12:44:53   1    they have enabled in each one of the two devices,

12:44:57   2    what type of communications that can exist between

12:44:59   3    them, the bandwidth and the speed of the signaling,

12:45:04   4    many other issues.  It really cases by case.

12:45:13   5         Q    Okay.  So let's tie it back to the '532

12:45:17   6    then.  Why does the device 106 need a microrouter?

12:45:34   7         A    The microrouter is to route communications

12:45:36   8    between the two devices, local device 107 and the

12:45:42   9    WAN 105 as it is in my statement of paragraph 19.

12:45:46  10         Q    I understand what it's doing.  I'm asking

12:45:49  11    why, why is it needed?

12:45:51  12         A    Why?  If you look at my statement,

12:46:35  13    declaration line 21, I describe that the device 106

12:46:44  14    adds in the plug-in 406 to the microrouter using

12:46:49  15    software components hookups -- sorry -- hooks 590,

12:46:55  16    which are application program interfaces for the

12:46:59  17    plug-ins.

12:47:00  18         Q    Okay.  My question wasn't about the

12:47:03  19    plug-ins.  It's about the microrouter itself.  Why

12:47:07  20    is that microrouter 404 needed in the device 106?

12:47:17  21         A    It's to allow communications between the

12:47:22  22    local area network devices using the gateway and the

12:47:26  23    microrouter within that to the wide area network.

12:47:32  24         Q    What does that microrouter do?  Are -- let
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12:47:36   1    me ask a different question.

12:47:44   2              Are the signals that are -- in Figure 1,

12:48:04   3    are the short range radio signals between the

12:48:08   4    terminals and the device, are those somehow

12:48:12   5    incompatible with signals that would be going out on

12:48:15   6    the wide area network?

12:48:21   7         A    In '532 patent it doesn't go into details

12:48:29   8    of compatibility of the signals between the two and

12:48:32   9    so forth.  But in general it discusses the router is

12:48:35  10    used for communications between the two terminals --

12:48:41  11    between the two -- sorry -- domains, the LAN domain

12:48:46  12    and the wide area domain.  There are many reasons

12:48:49  13    for having those two connected.

12:48:56  14         Q    If we remove the microrouter from device

12:49:00  15    106, would the terminals on the local area network

12:49:07  16    be able to communicate to any of the systems or

12:49:13  17    devices on the wide area network?

12:49:17  18         A    It depends what architecture and what type

12:49:22  19    of a system is implemented in 106.  It's a -- are

12:49:32  20    there other possibilities?  It depends on the

12:49:35  21    architecture of 106 and what it has and how it's

12:49:39  22    implementing the communications between the wide

12:49:42  23    area network and the local area network.

12:49:55  24         Q    What is your understanding of how that
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12:49:57   1    microrouter is implemented in the '532 patent?

12:50:17   2         A    In paragraph 19 I describe that, in the

12:50:26   3    fifth line, which I say that the device 106 has

12:50:29   4    software -- this is a description of what's in the

12:50:33   5    patent -- for routing packets between the LAN 116

12:50:37   6    and WAN 105.  At least that's what they describe in

12:50:43   7    the patent '532.

12:51:02   8              And later on in paragraph 20 has

12:51:07   9    additional terms, "in addition to routing software,

12:51:11  10    device 106 also has other software that can be

12:51:15  11    installed for providing various LAN network services

12:51:18  12    to local device 107 on the LAN 116.  The additional

12:51:24  13    software can be in the form of software components

12:51:27  14    called plug-ins that may be added to the microrouter

12:51:32  15    404."

12:51:33  16         Q    I understand.  We will get to the plug-ins

12:51:36  17    later.  I'm trying to understand what the core

12:51:39  18    functionality of that microrouter is.

12:51:43  19         A    Thank you for that comment.  It is what I

12:51:46  20    just read in terms of paragraph 19, which is device

12:51:52  21    106 has software for routing packets between the LAN

12:51:56  22    116 and the WAN 105.  These packets are what's

12:52:01  23    routing between the two devices.

12:52:47  24         Q    Is there a reason the device 106 has a
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12:52:53   1    microrouter to transfer packets?

12:53:20   2         A    One reason is in paragraph 21, the third

12:53:26   3    line, which again goes back to plug-ins, but it is a

12:53:38   4    discussion here in terms of the software plug-ins

12:53:42   5    406 enable the device 106 to provide various network

12:53:46   6    services to the local device 107 on the LAN.  So

12:53:49   7    that's another reason besides routing packets

12:53:52   8    between the two devices, is to provide various

12:53:56   9    network services to the local devices on the LAN

12:53:59  10    116.

12:54:01  11         Q    Right.  And so I understand that that's in

12:54:04  12    addition to routing the packets.  I'm trying to get

12:54:07  13    at why you need a router to direct those packets.

12:54:15  14         A    Why do you need a router to route those

12:54:18  15    packets?

12:54:19  16         Q    Yes.

12:54:28  17         A    In general, the router is used in dealing

12:54:30  18    with two different domains, depending on what you

12:54:35  19    have on each domain and how it's implemented and the

12:54:42  20    signaling and the protocols in each one.

12:54:55  21         Q    What do you mean by when you say domain?

12:55:03  22         A    What I meant here is the signals which are

12:55:07  23    on one set of protocols or one -- in this case we

12:55:13  24    are talking about terminals 107 on one side LAN and
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12:55:17   1    then on terminals 105 on the left side.  So the

12:55:22   2    router is there to route and connect from the WAN to

12:55:30   3    the LAN or from the LAN to the WAN vice versa.  The

12:55:36   4    domains I meant LAN 110 and the wireless area

12:55:41   5    network 105.

12:55:48   6         Q    And you said earlier signals which are one

12:55:53   7    set of protocols or another.  What do you mean by

12:55:56   8    protocols?

12:56:06   9         A    What I meant there was that in the LAN

12:56:09  10    110, how that is configured and how the network that

12:56:20  11    operates, and then on the WAN on the left, whether

12:56:25  12    the operations of the signals in the WAN on the

12:56:29  13    left.

12:56:34  14         Q    Looking back at Figure 1, we said that the

12:56:45  15    terminals 107 use the router, the microrouter on 106

12:56:51  16    to be able to communicate with the wide area

12:56:55  17    network; right?

12:56:56  18         A    Yes.  We said that.

12:56:59  19         Q    So the connection between the terminal and

12:57:07  20    device 106, does that need a router?

12:57:18  21         A    Depends again on the architecture, depends

12:57:20  22    on what system you have and how it's implemented.

12:57:23  23         Q    Does the '532 say anything about that?

13:00:49  24         A    Let me look at the patent one second.
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13:02:33   1    Yes.  Thank you for your -- in column 5, line 29, it

13:02:49   2    discusses that, patent '532 discusses that Figure 1

13:02:54   3    illustrates system 100 according to an embodiment of

13:02:58   4    the present invention.  And it says that in an

13:03:12   5    embodiment of the present invention, device 106 and

13:03:17   6    one or more terminals 107 to communicate to form a

13:03:20   7    LAN 116.  And the terminals 107 are coupled to the

13:03:31   8    device 106 by a short range radio signals 110 to

13:03:36   9    form LAN 116.

13:03:49  10              And later on in line 41 it discusses more

13:03:54  11    details of the, in an embodiment of the present

13:03:59  12    invention, terminal 107 includes a Bluetooth 2.4

13:04:04  13    gigahertz transceiver/receiver.  Likewise, device

13:04:10  14    106 includes a Bluetooth 2.4 gigahertz

13:04:12  15    transceiver/receiver.

13:04:19  16         Q    So because those two are communicating via

13:04:25  17    a Bluetooth 2.4 gigahertz transceiver, there is no

13:04:32  18    need for a router; is that correct?

13:04:34  19         A    I would not say that as a general

13:04:36  20    statement.  I do not agree with that statement.  But

13:04:38  21    these have a -- they are part of the local area

13:04:42  22    network what describes in here that they are working

13:04:46  23    together.  With an architecture -- it's a

13:04:50  24    hypothetical question.  With an architecture of a
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13:04:53   1    LAN, require a LAN -- sorry -- requires a router

13:04:58   2    between them and so on, it depends on the system and

13:05:00   3    its architecture.  So what it describes is that

13:05:05   4    these devices are communicating with each other just

13:05:11   5    within itself, device 106 is a member of the local

13:05:16   6    area network.  The gateway is a member of the local

13:05:20   7    area network.

13:05:21   8         Q    Okay.

13:05:21   9         A    And however that is implemented depends on

13:05:24  10    the --

13:05:25  11         Q    And the terminals of that local area

13:05:27  12    network cannot communicate with the wide area

13:05:30  13    network without a router in the '532 patent; is that

13:05:33  14    correct?

13:05:37  15         A    In the '532 patent, as I just said

13:05:39  16    already, the device 106 has a software to couple --

13:05:54  17    has a software and a microrouter to route

13:05:58  18    communications between local devices 107 and the WAN

13:06:02  19    105, yes.  It has that microrouter 404 which enables

13:06:09  20    communications between the two.

13:06:17  21         Q    And because that microrouter enables the

13:06:19  22    communications between the devices on the LAN and

13:06:22  23    the wide area network, if that microrouter were not

13:06:27  24    present, those devices on the local area network
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13:06:29   1    would not be able to communicate with the wide area

13:06:33   2    network; is that correct?

13:06:35   3              MR. MUKERJI:  Object to form.  Outside the

13:06:36   4    scope.

13:06:44   5         A    It depends -- it is again a -- can you

13:06:56   6    repeat the question again, please?  Sorry.

13:06:59   7         Q    Sure.  Because the microrouter, as you

13:07:07   8    said, enables communications between the devices on

13:07:10   9    the LAN and the wide area network, if the

13:07:14  10    microrouter were not present, those devices on the

13:07:18  11    local area network would not be able to then

13:07:21  12    communicate with the wide area network; is that

13:07:23  13    correct?

13:07:24  14              MR. MUKERJI:  Same objection.

13:08:11  15         A    This depends on the implementation and how

13:08:14  16    it is done between the -- what I'm describing here

13:08:18  17    is a specific, or the patent '532 in terms of using

13:08:25  18    a microrouter that enables communications between

13:08:29  19    the local area network and wide area network.

13:08:35  20    Hypothetically, if it's not there, I -- it depends

13:08:40  21    on the architecture.  I have not analyzed it, but

13:08:43  22    depending on the architecture and on what other

13:08:46  23    enablers are there to provide communications between

13:08:49  24    them, I would not call it in general they cannot
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13:08:53   1    communicate.  There may be other ways of doing that

13:08:56   2    between them.

13:08:57   3         Q    Does the '532 patent teach any other way

13:09:04   4    to, for those terminals to communicate with the wide

13:09:10   5    area network other than going through that router?

13:11:40   6         A    Based on the implementation they have

13:11:42   7    shown and discussed here, looking at column 8,

13:11:50   8    paragraph 29, which describes the microrouter, it

13:12:02   9    describes the microrouter enabling an IP based

13:12:08  10    network between the device 106 and terminals 107, it

13:12:23  11    discusses a high level block diagram and a software

13:12:27  12    in Figure 5 which shows what the microrouter is and

13:12:32  13    the implementation of the software in there.

13:12:44  14              Does it discuss other alternative

13:12:47  15    methodologies between that?  I don't recall.  At

13:12:50  16    least I don't remember from reading the patent '532.

13:12:54  17    That is one way of doing that based on the

13:12:56  18    microrouter they have.  And they don't go into a lot

13:13:01  19    of details of how it's done and what happens when

13:13:05  20    that router is eliminated in between the local

13:13:07  21    devices and wireless devices.  It describes all the

13:13:13  22    services of the microrouter in that paragraph.

13:13:17  23         Q    Okay.  And the '532 doesn't describe any

13:13:20  24    other method or component of enabling an IP based
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13:13:29   1    network to communicate between device 106 and the

13:13:33   2    terminals -- I'm sorry -- between the terminals 107

13:13:37   3    and the wide area network; is that correct?

13:13:57   4         A    As I said, it's been a -- I don't recall

13:14:02   5    if there was other methodologies discussed in terms

13:14:05   6    of communications or routing actually, what other

13:14:09   7    things it has in terms of a microrouter for

13:14:13   8    communicating between the two.  There may be one,

13:14:16   9    but I don't remember that at this point.  Yeah.

13:14:50  10    Sorry.

13:14:56  11         Q    I want to direct your attention to Figure

13:14:58  12    4 of the '532 patent, and I understand the copy that

13:15:06  13    is --

13:15:07  14         A    Is that the one that's impossible to read?

13:15:10  15         Q    Yeah.  That's copies of copies of copies.

13:15:13  16    But I want to go through these components to make

13:15:16  17    sure we are talking about the same pieces.

13:15:22  18         A    Yeah.  I could not read this figure at

13:15:24  19    all.  I tried even on the Internet, I tried to print

13:15:28  20    many other copies, and --

13:15:30  21         Q    I understand.

13:15:31  22         A    -- I fail to understand the details of

13:15:33  23    that.

13:15:33  24         Q    I think we did the same.  Is it your
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13:15:39   1    understanding that the elements 406 in the upper

13:15:44   2    left, and I think maybe if we do a little

13:15:47   3    cross-referencing with the specification, probably

13:15:51   4    around column 7, is it your understanding that those

13:16:00   5    elements 406 are network service plug-ins?

13:16:04   6              Let me take that back and ask a different

13:16:07   7    question.  What is your understanding of what Figure

13:16:08   8    4 is supposed to be showing?

13:16:13   9         A    I could not read Figure 4 after many times

13:16:18  10    of going through that.  I tried to look for a better

13:16:25  11    way of looking at that figure.  I'll do my best to

13:16:29  12    answer your questions by going to the patent and

13:16:32  13    seeing what the patent describes, but looking at the

13:16:35  14    Figure 4, I can't make anything out of that figure

13:16:38  15    besides a bunch of black boxes with scribbly white

13:16:45  16    lines in them.

13:16:53  17         Q    Let me point you to column 7 of the '532

13:16:56  18    patent starting at line 35.

13:16:58  19         A    Okay.

13:17:06  20         Q    Does that inform your opinion of what

13:17:08  21    Figure 4 is depicting?

13:17:11  22         A    It talks about, illustrates a software

13:17:14  23    architecture 500 for device 106 illustrated in

13:17:19  24    Figure 3A according to the embodiment of the present
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13:17:23   1    invention.  And 3A, by the way, just for the record,

13:17:30   2    is as bad as Figure 4.

13:17:33   3         Q    Yeah.  I understand that.  And just for

13:17:35   4    the record, I'm not trying to pull one over on you.

13:17:38   5    I think any of the copies we pulled down from the

13:17:41   6    website were going to be, were just as bad.

13:17:45   7         A    Yeah.  I had the same problem, so I

13:17:47   8    appreciate that.

13:18:23   9         Q    Is the -- the software architecture of

13:18:38  10    diagram -- of Figure 4, would, would that also be

13:18:48  11    described as a protocol stack?

13:19:07  12              MR. MUKERJI:  Mr. Haight, so we are clear,

13:19:08  13    are you asking about Figure 4 itself or the

13:19:11  14    description you took him to regarding Figure 4?

13:19:20  15              MR. HAIGHT:  The diagram Figure 4.

13:19:24  16              MR. MUKERJI:  Objection to form.

13:19:38  17         A    Let me look at all of the elements of

13:19:40  18    Figure 4 and see what it is trying to describe in

13:19:44  19    each element, whether it's describing the protocol

13:19:48  20    stack or not.

13:19:58  21         Q    Maybe I can ask a different question.

13:20:00  22         A    Yeah.

13:20:01  23         Q    What is your understanding of what a

13:20:03  24    protocol stack is?
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13:20:06   1         A    That's easier than this figure.  A

13:20:17   2    protocol stack is a networking protocol definition

13:20:32   3    and configuration of different layers in the

13:20:38   4    network.

13:20:47   5         Q    And, so if I could point you to column 7,

13:20:52   6    around lines 56, 57, sorry, the paragraph that

13:20:58   7    begins "software 500"?

13:21:01   8         A    Yes.

13:21:02   9         Q    Could you read that first sentence,

13:21:03  10    please?

13:21:04  11         A    Sure.  "Software 500 includes

13:21:07  12    telecommunications software or physical layer

13:21:12  13    protocol stacks, in particular telecommunications

13:21:16  14    software 503 and a short-range radio communication

13:21:21  15    software 502."

13:21:24  16         Q    And those elements 502 and 503 are in

13:21:29  17    Figure 4, we just can't read the labels?  Do you

13:21:32  18    agree?

13:21:33  19         A    Yes, I do agree.

13:21:39  20         Q    So it's fair to say that that software

13:21:43  21    architecture 500 is a physical layer protocol stack,

13:21:56  22    based on those lines 57 through 59 of column 7?

13:22:06  23         A    I can't based on this conclude that,

13:22:08  24    because it doesn't say any details about what does
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13:22:18   1    it mean by cellular communication software 503 and

13:22:23   2    what does it mean by short-range radio communication

13:22:27   3    software 502 just by reading those three, four

13:22:31   4    lines.  Software corresponding to what?  That's a

13:22:47   5    pretty poor definition of a physical layer protocol

13:22:51   6    stack in my opinion.

13:23:37   7         Q    So you referred to layers within a

13:23:39   8    protocol stack before.  Do you recall that?

13:23:43   9         A    Yes, I do.

13:23:45  10         Q    How do -- what's the relationship of those

13:23:51  11    layers within the protocol stack?

13:24:03  12         A    It depends on the configuration what the

13:24:09  13    relationships are, the specifics of them.  But one

13:24:13  14    skilled in the art would know and understand in

13:24:15  15    general the details of each one of those layers,

13:24:19  16    what they are and how they communicate with the

13:24:21  17    upper stack or lower stack.  It's an abstract notion

13:24:26  18    of how the different components of a network are

13:24:28  19    stacked on top of each other.

13:24:31  20         Q    Uh-huh.  Can components on the same --

13:24:37  21    different components on the same layer of a protocol

13:24:40  22    stack interface with each other?

13:24:47  23         A    It depends.

13:24:48  24         Q    On what?
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13:24:49   1         A    It depends on what those components are

13:24:52   2    and whether, where are they in the chain of the

13:24:56   3    signaling coming in.  With the GPS and Bluetooth,

13:25:05   4    both are physical layer signals, talk to each other.

13:25:10   5    It depends on how it is implemented.  Is Bluetooth

13:25:16   6    trying to access location?  If it is done in -- each

13:25:23   7    layer has a different domain and a different speed,

13:25:27   8    different -- typically physical layer is a real-time

13:25:36   9    signal coming in.

13:25:58  10         Q    So why don't we do this.  I want to try to

13:26:01  11    put labels on the elements of Figure 4, and we will

13:26:05  12    sort of go through the exercise together to make

13:26:08  13    sure we are talking about the same elements.

13:26:12  14         A    Do you mind if I do the same thing on my

13:26:14  15    figure?

13:26:14  16         Q    No, no.  Yes.  That would be fine.

13:26:20  17         A    Can I borrow a pen or a pencil?

13:26:30  18         Q    So starting with what's marked in Figure 4

13:26:35  19    as element 406.

13:26:39  20         A    Yes.

13:26:51  21         Q    If we go to column 8, beginning around

13:27:02  22    lines 29, I think we were discussing it earlier, the

13:27:06  23    description of the microrouter.

13:27:08  24         A    Right.
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13:27:09   1         Q    Do you see element 406 in that paragraph?

13:27:12   2         A    406 or 404?  406?

13:27:16   3         Q    Yes.  406.

13:27:21   4         A    Yes, I do.  It's line 34.  Which says that

13:27:26   5    extended network services such as network service

13:27:30   6    plug-ins 406 may be added to the microrouter 404.

13:27:34   7         Q    Okay.  So we can fairly label element 406

13:27:38   8    as network service plug-ins; correct?

13:27:41   9         A    Okay.

13:27:49  10         Q    Let's move on to 404, which I think in

13:27:54  11    that same paragraph starting at line 29 referred to

13:27:58  12    as microrouter 404?

13:28:00  13         A    Yes.  Microrouter 404.

13:28:04  14         Q    Would it be fair to label element 404 as

13:28:07  15    the microrouter?

13:28:09  16         A    Sounds good.  Yes.  Thank you.

13:28:14  17         Q    We are going to be referring back to these

13:28:16  18    in a few minutes.  You asked for a pen.  If you want

13:28:20  19    to write them down on the figure, you are more than

13:28:23  20    welcome to.

13:28:24  21         A    Okay.  I will remember them.  I think that

13:28:27  22    helps for me to remember.

13:28:28  23         Q    Sure.  Element 407, which if you go one

13:28:39  24    paragraph above in column 8, at line 24, says:
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13:28:45   1    "Furthermore, graphics user interface 407."  It

13:28:51   2    would be fair to label element 407 as the graphics

13:28:55   3    user interface?

13:28:57   4         A    Yes.

13:28:58   5         Q    Moving on to element 403, which roughly

13:29:09   6    around line 9 and 10 of column 8, reads:  "Operating

13:29:17   7    system 403 manages hardware and enables execution

13:29:22   8    space for device software components."  Do you see

13:29:25   9    that?

13:29:26  10         A    Yes.

13:29:26  11         Q    It would be fair to label element 403 as

13:29:31  12    the operating system?

13:29:32  13         A    Yes, it is.

13:29:35  14         Q    Element 504, which beginning at column 8,

13:29:44  15    line 12, would it be fair to label element 504 as a

13:29:51  16    media abstraction layer?

13:29:53  17         A    Yes, it is.

13:30:00  18         Q    And then elements 503, 502, 501 -- well,

13:30:06  19    we will take them one by one.  Element 503, if we go

13:30:18  20    back to column 7, at the bottom, roughly line 57,

13:30:27  21    would it be fair to label block 503 as the cellular

13:30:33  22    communications software?

13:30:35  23         A    Yes.

13:30:36  24         Q    And element 2 as the short-range radio
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13:30:39   1    communications software?

13:30:40   2         A    Yes.

13:30:44   3         Q    And then the last line of column 7 says:

13:30:48   4    "Other telecommunication software may be used as

13:30:51   5    illustrated by other basebands 501."  So it would be

13:30:58   6    fair to label 501 as other basebands, other baseband

13:31:00   7    telecommunication software?

13:31:03   8         A    Yes.

13:31:04   9         Q    I think that covers all the elements of

13:31:07  10    Figure 4.

13:31:07  11         A    Yes, it does.  Yeah.

13:31:09  12         Q    Okay.

13:31:11  13              MR. MUKERJI:  This may be a good time to

13:31:12  14    take a short break.  We've been going about an hour.

13:31:16  15    It seems like the figure labeling portion is

13:31:21  16    finished.

13:31:22  17              MR. HAIGHT:  Yeah.  We can do that.

13:31:24  18              VIDEOGRAPHER:  This concludes disk number

13:31:25  19    three of the video deposition of Sayfe Kiaei, Ph.D.

13:31:32  20    The time is 1:30:44 p.m.  We are now off the record.

13:31:38  21                  (Recessed at 1:30 p.m.)

13:31:39  22                 (Reconvened at 1:55 p.m.)

13:55:56  23              VIDEOGRAPHER:  This begins disk number

13:55:58  24    four of the video deposition of Sayfe Kiaei, Ph.D.
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13:56:03   1    The time is 1:55:17 p.m.  We are now on the record.

13:56:09   2    BY MR. HAIGHT:

13:56:16   3         Q    Doctor, welcome back.

13:56:18   4         A    Thank you, counsel.

13:56:20   5         Q    Did you discuss any of your prior

13:56:21   6    testimony or the subject matter of your testimony

13:56:23   7    with counsel during the break?

13:56:26   8         A    No, I did not.

13:56:28   9         Q    Before we broke we went through the

13:56:30  10    exercise of identifying all of the sort of

13:56:33  11    blacked-out boxes of Figure 4.  Do you recall that?

13:56:37  12         A    Yes, I do.

13:56:38  13         Q    And we had identified the three blocks at

13:56:43  14    the bottom, 501, 502, 503, as 503 being cellular

13:56:54  15    communication software.  Do you recall that?

13:56:56  16         A    Yes, I do.

13:56:57  17         Q    And block 502 being short-range

13:57:01  18    communication software; correct?

13:57:01  19         A    Yes.

13:57:02  20         Q    And 501 referred to other baseband

13:57:06  21    telecommunication software; correct?

13:57:08  22         A    Yes, sir.

13:57:09  23         Q    What is your understanding of what the

13:57:11  24    '532 patent means by other baseband
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13:57:15   1    telecommunication software?

13:57:27   2         A    Other physical layer communication

13:57:43   3    methodologies, algorithms, software.

13:57:49   4         Q    Can you give me other -- excuse me.  Can

13:57:52   5    you give me an example of what an other baseband

13:57:57   6    telecommunications might be other than cellular or

13:58:01   7    short-range?

13:58:04   8              MR. MUKERJI:  Objection to form.

13:58:10   9         A    It doesn't go into detail.  It has a very

13:58:13  10    generic description.  Even the 502 and 503, calling

13:58:20  11    them cellular communication software and the

13:58:23  12    short-range radio software.  501, baseband, I can

13:58:28  13    speculate what they are if you would like me to.

13:58:31  14         Q    I'm not asking you to speculate about the

13:58:33  15    '532 patent.  I'm asking in general.  As a person of

13:58:37  16    skill in the art, or even in your expert opinion,

13:58:38  17    what's an example of a baseband telecommunication?

13:58:42  18         A    Baseband telecommunication is when we are

13:58:46  19    looking at a, at the signal not in the up-converted

13:58:57  20    to whether it's an RF or whatever frequency the

13:59:01  21    transmission is, but it is in a baseband in its

13:59:05  22    baseband frequency.  Baseband refers to the baseband

13:59:09  23    frequency it's operating in.

13:59:13  24              There are -- the physical layer consists
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13:59:15   1    of, that's pretty much a textbook material.

13:59:21   2    Physical layer consists of a variety of different

13:59:26   3    functionalities, algorithms, modulations,

13:59:30   4    demodulations, coding, et cetera, that goes on in

13:59:35   5    the baseband functionality.

13:59:37   6              So these are, I presume they are

13:59:39   7    separating it out.  What other baseband they are, I

13:59:41   8    don't know what they mean in here, but baseband in

13:59:44   9    general are signaling and communications and

13:59:46  10    algorithms that are happening at the base, baseband

13:59:51  11    frequency, that's why they call it a baseband,

13:59:54  12    versus a Bluetooth 2.4 gigahertz frequency or a WiFi

14:00:00  13    5.4 gigahertz frequency.

14:00:06  14         Q    So Bluetooth and WiFi would not be

14:00:11  15    considered to be a baseband communication?

14:00:23  16         A    No.  That's not what I said.  I said at

14:00:25  17    those frequencies.

14:00:27  18         Q    Okay.

14:00:27  19         A    We are talking about there is all of those

14:00:30  20    are in the -- all of those Bluetooth, WiFi and so

14:00:34  21    on, they all have the phy layer, the physical layer

14:00:37  22    as well.  So components of them are in here as well.

14:00:40  23    What I meant was at that frequency.  Baseband is the

14:00:42  24    signaling and modulations, et cetera, at the lower
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14:00:45   1    baseband frequency.  So I did not -- by no means I

14:00:55   2    meant -- I want to make sure I correct myself.  It

14:00:59   3    is not by any means that I'm excluding Bluetooth or

14:01:02   4    WiFi.  All of these and so on, they have the phy

14:01:06   5    layer in there.

14:01:08   6         Q    Sure.  Just for terminology, when you are

14:01:15   7    saying the phy layer, you are referring to the

14:01:18   8    physical layer?

14:01:20   9         A    Yes.  Physical layer.  Thank you.  That's

14:01:21  10    a physical layer which deals with actual signals.

14:01:25  11         Q    And in the diagram of Figure 4, the

14:01:32  12    elements 501, 502, 503, they make up the physical

14:01:36  13    layer?

14:01:38  14         A    Well, that's their description of it, and

14:01:43  15    they haven't done a good job of describing what that

14:01:47  16    is.  Calling it a cellular communication software

14:01:53  17    503, that is a very vague definition of it.  Calling

14:01:57  18    it a short-range radio communication software,

14:02:01  19    that's also very vague terminology in there.  So...

14:02:08  20         Q    But you would agree that they are --

14:02:10  21    those --

14:02:10  22         A    Yes.

14:02:11  23         Q    Those components are within or make up the

14:02:14  24    physical layer of this software architecture of
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14:02:20   1    Figure 4?

14:02:22   2         A    They could be, yes, they are.  If what

14:02:25   3    they mean is, is what they describe later on a few

14:02:33   4    lines later, they are the phy layer, physical layer

14:02:37   5    of a communication protocol stack.

14:02:41   6         Q    And by a few lines later, you mean

14:02:44   7    communication software used to transmit and receive

14:02:53   8    cellular signals?  Let me ask a different question.

14:02:56   9    That's probably very loaded.

14:02:58  10         A    Thank you.

14:03:00  11         Q    In column 7, starting at line 60, it says:

14:03:04  12    "In an embodiment, communication software 503," so

14:03:08  13    this would be the cellular communication software,

14:03:11  14    "is a GPRS baseband software component used with

14:03:12  15    processor 306 to transmit and receive cellular

14:03:17  16    signals."

14:03:23  17         A    I don't agree with their definition of

14:03:26  18    that.

14:03:30  19         Q    You don't agree that a cellular

14:03:32  20    communication software is a GPRS baseband software

14:03:38  21    component used to transmit and receive cellular

14:03:42  22    signals?

14:03:43  23         A    I would call this used to send and receive

14:03:44  24    GPRS signals, or other types of signals that's in
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14:03:48   1    there.

14:03:58   2         Q    You said send and receive?

14:03:59   3         A    No, no.

14:03:59   4         Q    I'm just trying to understand what your

14:04:02   5    issue with that definition is.

14:04:05   6         A    My issue with that definition is that as a

14:04:08   7    GPRS baseband software component, that is a very,

14:04:13   8    very generic and very abstract notion of what that

14:04:18   9    means.  So I can't -- looking at that, that could be

14:04:25  10    many, many different things.

14:04:27  11              And then the other thing I have a problem

14:04:29  12    with is that the transmit and receive cellular

14:04:33  13    signal, in the phy layer what comes in is a digital

14:04:43  14    signal that's coming in in whatever format it is,

14:04:48  15    and whatever the media and wireless outside of the

14:04:52  16    Internet and how it's sent back and forth, it has

14:04:55  17    nothing to do with the phy layer what it could be.

14:04:58  18    So calling it a cellular signal, I do not agree with

14:05:01  19    that.  It could be in a GPRS format.

14:05:06  20         Q    And GPRS is a cellular protocol; correct?

14:05:19  21         A    GPRS is a protocol used in the cellular

14:05:28  22    communications.  But that does not -- still I do not

14:05:38  23    agree with calling a GPRS baseband software in the

14:05:44  24    phy layer is a transmit and receive cellular signals
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14:05:50   1    that comes in there.

14:05:58   2         Q    And is that because by the time it gets to

14:06:01   3    the physical layer, it's no longer a cellular

14:06:05   4    signal?  Is that fair?

14:06:06   5         A    No.  That's not fair either.  Because we

14:06:09   6    don't know what happens in the rest of the system.

14:06:12   7    This is only the software stack protocol in the

14:06:18   8    baseband of the device.  This has nothing to do with

14:06:24   9    the air, what's going on outside of the radio or

14:06:28  10    cellular phone or handheld device or a WiFi or LAN

14:06:33  11    or whatever it is.  What's out there and how they

14:06:36  12    were connected is a different issue.

14:06:38  13         Q    Okay.  I think you had said earlier that

14:06:40  14    CDMA would be another type of cellular protocol;

14:06:45  15    correct?

14:06:47  16         A    CDMA is another types of a -- a protocol.

14:06:52  17         Q    Sorry.

14:06:53  18         A    Yes.  Please, go ahead.

14:06:55  19         Q    So in a baseband layer of a device like

14:07:04  20    that shown in the diagram of Figure 4, that cellular

14:07:09  21    communication software would be a different software

14:07:12  22    component for GPRS protocol versus a CDMA protocol;

14:07:23  23    correct?

14:07:23  24         A    In general that's a correct statement,
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14:07:26   1    yes.

14:07:32   2         Q    Above the physical layer components that

14:07:36   3    we identified we see 504, which we agreed was the

14:07:41   4    media abstraction layer; is that correct?

14:07:43   5         A    Yes, it is.

14:07:49   6         Q    What does a media abstraction layer do?

14:07:57   7         A    I don't know what they are calling a media

14:08:01   8    abstraction layer here.  It is a pretty abstract

14:08:05   9    terminology for what they call it.  That's one of

14:08:07  10    the problems I have with this, their definition.  I

14:08:14  11    don't know what they mean by media abstraction

14:08:18  12    layer.  I can speculate or I can guess what they are

14:08:23  13    saying, but I don't think you want me to do that.

14:08:26  14         Q    So if I point you to column 8, starting at

14:08:31  15    line 12, it says media abstraction layer 504, would

14:08:37  16    you agree that that abstraction layer allows the

14:08:43  17    operating system 403 to communicate with the

14:08:47  18    basebands?

14:08:48  19         A    In their figure the way they have shown

14:08:51  20    it, a media abstraction layer is a box between 403

14:08:55  21    and the physical layers, and in their interpretation

14:08:59  22    of that they show that as communicating between the

14:09:05  23    upper layer, the lower layer as they described in

14:09:08  24    their definition here.  What it's saying here is the
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14:09:15   1    first line, media abstraction layer 504 allows

14:09:20   2    operating system 403 to communicate with baseband

14:09:23   3    503, 502 and 501 respectfully.  And I want to

14:09:36   4    emphasize again this is a very abstract way that

14:09:40   5    they have shown this and it is, terminology here is

14:09:48   6    different than what I have seen most places.

14:09:57   7         Q    Are you saying you would refer to that

14:09:59   8    layer above the physical layer as something other

14:10:01   9    than a media abstraction layer?

14:10:06  10         A    For me it's not clear what they call, what

14:10:09  11    is their definition of media abstraction layer.

14:10:13  12    That's really not coming to me.

14:10:17  13         Q    Is there a term you would use for an

14:10:26  14    architecture level that would allow communication

14:10:29  15    between an operating system and a baseband layer?

14:10:37  16         A    It depends on the architecture.  It

14:10:39  17    depends on how the software stack is in the network

14:10:43  18    protocol layers.  Top of my head I don't -- there

14:10:49  19    are many different locations used, many different

14:10:54  20    blocks that are used in there.  And again the OSI

14:10:58  21    concept is a concept that the way they have shown it

14:11:08  22    is very abstract.

14:11:10  23         Q    What do you mean by OSI?

14:11:13  24         A    What we were just talking about.  The
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14:11:15   1    network protocol stack.  Sorry.  The network

14:11:19   2    protocol stack.

14:11:21   3         Q    And just so we are clear, the network

14:11:26   4    protocol stack would be the lower-most layer, the

14:11:30   5    physical layer?

14:11:32   6         A    No.  The protocol stack is the entire box

14:11:36   7    500.

14:11:37   8         Q    Okay.  Where is the -- the network -- I'm

14:11:42   9    sorry.  So you are saying box 500 is the network

14:11:46  10    protocol stack?

14:11:47  11         A    The whole thing is the protocol stack.

14:11:49  12         Q    Okay.

14:11:51  13         A    Is the protocol stack.

14:11:59  14         Q    And is it your understanding that an OSI

14:12:02  15    is a model for a protocol stack?

14:12:11  16         A    Not necessarily.  It depends on the

14:12:13  17    implementation.

14:12:16  18         Q    I'm just trying to understand the term.

14:12:18  19    Does OSI stand for something?

14:12:20  20         A    I forgot what it is actually, the acronym.

14:12:25  21    So let's stick to the protocol stack in general, 500

14:12:30  22    being a protocol stack.

14:13:03  23         Q    In this network protocol stack of Figure

14:13:06  24    4, the way the layers are arranged, is that to allow
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14:13:18   1    components to interface vertically with the layers

14:13:23   2    below it and above it?

14:13:33   3         A    I can not refer to Figure 4 as how they

14:13:36   4    are, they are meant to implement this, because they

14:13:40   5    don't have -- besides very vague abstract

14:13:43   6    description of how these blocks operate with each

14:13:46   7    other, and that's actually overall in the patent,

14:13:50   8    architecture, both hardware and software and the

14:13:55   9    network infrastructure here is very abstract.  They

14:13:59  10    are not talking any details of how the communication

14:14:01  11    is done.  There are -- we just looked at that

14:14:04  12    paragraph.  There are -- that's it.

14:14:10  13         Q    Would a person of ordinary skill in the

14:14:15  14    art understand how the layers of a protocol stack

14:14:19  15    interact with each other?

14:14:22  16         A    A person of ordinary skill in the art

14:14:25  17    would understand how the protocol stack in general

14:14:27  18    would work for a generic architecture of the

14:14:30  19    software and hardware network, the phy layer and so

14:14:36  20    on.  Yes, they would.

14:15:12  21         Q    We identified the network service plug-ins

14:15:16  22    406 at the top of that network protocol stack in

14:15:20  23    Figure 4.  Do you recall that?

14:15:21  24         A    Yes.  I see the -- I see what they call it
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14:15:34   1    in line 34, which is extended network services such

14:15:41   2    as network service plug-ins 406 may be added to the

14:15:46   3    microrouter 404.

14:15:50   4         Q    Can those individual service plug-ins

14:15:57   5    communicate with each other?

14:16:03   6         A    Depends again on the implementation.  I

14:16:06   7    brought you example of in the phy layer, depends on

14:16:12   8    implementation, whether there are appropriate

14:16:16   9    information to be passed, the software is capable of

14:16:19  10    doing that and so forth.

14:17:02  11         Q    Let's turn to Figure 5 of the '532 patent.

14:17:08  12    Luckily, I don't think we will have to go through

14:17:11  13    the same exercise here since it will be a little

14:17:15  14    more clear.  What is your understanding of what

14:17:19  15    Figure 5 is showing there?

14:17:29  16         A    It is a block diagram or I would say a

14:17:36  17    high level, high level diagram of the microrouter

14:17:42  18    404 with the components as shown here.

14:18:50  19         Q    Is the microrouter of Figure 5 arranged in

14:18:59  20    layers similar to a protocol stack?

14:19:06  21         A    I'm not aware of a -- the answer is no,

14:19:15  22    it's not.

14:19:26  23         Q    There is no significance to the

14:19:28  24    arrangement of these blocks?
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14:19:36   1         A    That's not what I said.  What I said was

14:19:38   2    it does not signify the network protocol stack.  How

14:19:46   3    they have stacked these together and the hierarchy

14:19:49   4    of that, I don't think that's what I mentioned.  I

14:19:55   5    didn't discuss that.

14:19:56   6         Q    Right.  I'm not trying to put words in

14:19:59   7    your mouth.

14:19:59   8         A    Sure.

14:19:59   9         Q    I'm just asking the question.

14:20:00  10         A    No.  It's not a network protocol stack,

14:20:03  11    conventional network protocol stack I would see.

14:20:07  12         Q    But there are layers of this microrouter

14:20:10  13    arranged in a hierarchical format.  Is that fair to

14:20:14  14    say?

14:20:18  15         A    I wouldn't say that it is in a

14:20:20  16    hierarchical format, because you have the network

14:20:25  17    services and the hooks that connect to that.  Would

14:20:29  18    that be above network services?  Or is that in the

14:20:33  19    same level, just connecting to that?  So are the

14:20:39  20    plug-ins only -- I don't know what this plug-in

14:20:46  21    ladder is on the left, how are they connected

14:20:50  22    together with the rest of the plug-ins and so forth?

14:20:52  23    I don't believe it's necessarily in any hierarchical

14:20:56  24    format they have shown it.
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14:21:10   1         Q    Do you see the lower-most block labeled as

14:21:15   2    network services 580 of Figure 5?

14:21:20   3         A    I see network services 580 at the bottom

14:21:25   4    of that figure.

14:21:26   5         Q    What is your understanding of what network

14:21:29   6    services 580 represents?

14:21:33   7         A    As it says also in the figure, it performs

14:21:37   8    PPP, dynamic host configuration, DHCP, routing, NAT,

14:21:51   9    network address translation, and BAP, which I forgot

14:21:57  10    what BAP was.  After all these acronym with all

14:22:03  11    these four patents and, I don't know what BAP is.

14:22:07  12         Q    That's understandable.

14:22:18  13         A    Oh, I'm sorry.  It is here.  It is a

14:22:20  14    Bluetooth access profile.

14:22:22  15         Q    There we go.  And you mentioned the

14:22:27  16    DHCP/PPP block 552.  What is your understanding of

14:22:34  17    what that block does?

14:22:42  18         A    In general, these are network services

14:22:48  19    that provides dynamic host allocation in the

14:22:54  20    Internet IP.

14:23:21  21         Q    Would you agree that a DHCP or PPP server

14:23:26  22    would provide IP network information to the terminal

14:23:30  23    as its used in the '532 patent?

14:23:40  24         A    IP information.
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14:23:42   1         Q    Like an IP address?

14:23:44   2         A    Yeah.  IP information, yes.  Not IP

14:23:47   3    network information.  I have to be careful what that

14:23:49   4    means.  IP information, yes.

14:23:52   5         Q    And do you see block 550 labeled Routing?

14:24:00   6    Do you have an understanding of what that block is

14:24:03   7    doing in the context of Figure 5?

14:24:10   8         A    In a general fashion, because they don't

14:24:16   9    describe the details of what routing 550 is.  In

14:24:20  10    general, I assume they mean routing of the IP or IP

14:24:25  11    packets.  But it doesn't describe the details of

14:24:30  12    what's in 550.  And again this block again is

14:24:33  13    another example of how the descriptions of the

14:24:36  14    blocks in this patent are very generic and high

14:24:40  15    level abstract.

14:24:42  16         Q    Would a person of ordinary skill in the

14:24:44  17    art understand what routing block 550 is doing?

14:24:49  18         A    A person of ordinary skill in the art

14:24:52  19    would know what routing means and what it is.  But

14:24:55  20    routing between what elements between, whether we

14:24:59  21    are talking about routing between what and what and

14:25:02  22    how we are routing and so forth.  There is a lot of

14:25:05  23    details in routing.  It's important in the

14:25:07  24    architecture of the system to know and how it's
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14:25:11   1    implemented.

14:25:32   2         Q    If I could direct your attention to column

14:25:34   3    9 of the '532 patent, starting roughly around line

14:25:39   4    21.  Do you see the section there called Routing?

14:25:46   5         A    Yes, I see that.

14:25:48   6         Q    And in the second paragraph of that

14:25:52   7    section, starting at about line 27, it says:

14:25:55   8    "Routing component 550 is responsible for IP packet

14:26:01   9    queuing/dropping."  Do you see that?

14:26:03  10         A    Yes.

14:26:03  11         Q    What is your understanding of IP packet

14:26:06  12    queuing/dropping?

14:26:19  13         A    In general what they mean by here is that

14:26:22  14    the IP, the routing component 550 is responsible for

14:26:27  15    IP packet queuing, meaning that if the IP is coming

14:26:32  16    in, queue them -- queuing -- actually, later on it

14:26:44  17    describes it later on.

14:26:45  18              So if you go down by, exactly right after

14:26:49  19    that it describes what it means by that.  An IP

14:26:53  20    packet dropping software component is used for

14:26:56  21    reducing congestions caused by having more than one

14:27:00  22    terminal connected simultaneously.  In an embodiment

14:27:05  23    of the present invention, routing 550 includes a

14:27:09  24    queuing software component, quality of service
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14:27:13   1    software component or equivalent for queuing IP

14:27:15   2    packets.

14:27:18   3              And it continues on discussing that,

14:27:20   4    likewise, routing component 550 includes a dropping

14:27:26   5    software component that is configured by service

14:27:29   6    manager, a user or other remote entity.  I think it

14:27:32   7    has a description of that in the rest of the

14:27:37   8    paragraph in there.  And then it continues on again.

14:27:41   9    There is more description down at the bottom of that

14:27:43  10    paragraph.

14:27:44  11         Q    Okay.

14:27:45  12         A    If you like me to, I can go through that.

14:27:47  13         Q    No.  That's okay.  Going back to Figure 5,

14:28:09  14    another block in that network services layer is the

14:28:16  15    NAT 553.  Do you see that?

14:28:19  16         A    Yes.

14:28:26  17         Q    What does NAT stand for again?  Sorry.

14:28:30  18         A    Network address translation.

14:28:34  19         Q    What is your understanding of what that

14:28:37  20    component is doing in the context of the microrouter

14:28:44  21    in the '532 patent?

14:28:51  22         A    Actually, I believe I described that also

14:28:54  23    in my declaration.  I have to find it.  I have a

14:30:39  24    brief description of that on page 28, paragraph 64,
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14:30:47   1    where it describes a prior art, which is RF 2663.

14:30:59   2    But I'm going to focus on the definition that it has

14:31:02   3    for network address translation.

14:31:03   4              "Describes an IP network address

14:31:04   5    translator, NAT, that can be implemented on a router

14:31:08   6    or a local network."  And then in the end of the

14:31:15   7    second line:  In particular, RF 2663 describes the

14:31:19   8    basic NAT, which translates between IP address in a

14:31:25   9    private domain and an external domain.

14:31:29  10              So with that definition, and I'm going to

14:31:40  11    assume that what they mean here in Figure 5, NAT is

14:31:45  12    the same NAT, which is a network address

14:31:47  13    translation, which is also in paragraph, in line 55,

14:31:53  14    column 9 of the patent, which describes the details

14:32:02  15    of the NAT in here.  But the general description of

14:32:17  16    it is a network address translator that translates

14:32:22  17    between IP addresses in one domain which is private

14:32:26  18    domain and one domain external domain using it in

14:32:32  19    this patent.

14:33:35  20         Q    What is your understanding of what the BAP

14:33:40  21    block 551 does in the context of the '532 patent?

14:34:28  22         A    BAP, reading column 8 of the patent '532,

14:34:36  23    line 50 -- sorry -- line 55, is a software component

14:34:47  24    enables Bluetooth terminal to gain access to a LAN
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14:34:52   1    116, and it says to a WAN by using IP protocol,

14:35:02   2    wireless -- wide band area network by using IP

14:35:07   3    protocol.

14:35:08   4              And it describes this more later on in the

14:35:17   5    last paragraph, which is line 63, that says:

14:35:22   6    Bluetooth LAN Access Profile software component

14:35:25   7    allows a LAN Access client in a terminal to obtain

14:35:32   8    an IP address and use the IP address in order to

14:35:36   9    gain connectivity to other LAN terminals or to a

14:35:40  10    WAN, behaving as if they were on a LAN.  I'm

14:35:55  11    finished.  Thank you.

14:36:13  12         Q    The layer above the network services 580

14:36:15  13    is labeled as Hooks 590.  Do you see that?

14:36:23  14         A    Yes, I do.

14:36:25  15         Q    What is your understanding of what hooks

14:36:29  16    are as they are used in the '532 patent?

14:37:24  17         A    That's also described in the patent '532.

14:37:27  18    Their definition is hooks to Extended Network

14:37:36  19    Service Plug-ins, the top line, line 1, starting in

14:37:43  20    column 10, that describes it as in an embodiment of

14:37:50  21    the present invention, microrouter 404, that is in

14:37:57  22    Figure 5, includes hooks 590 allowing for the

14:38:05  23    extension of microrouter 404 networking services,

14:38:07  24    such as plug-ins 406.
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14:38:35   1         Q    Would you agree that those hooks are, they

14:38:43   2    act as an interface between the plug-ins and the

14:38:47   3    network services?

14:38:53   4         A    In their particular implementation hooks

14:38:57   5    590 are, and description of what I just read in

14:39:00   6    their implementation is, they are looking at it as

14:39:06   7    connecting the plug-ins 406 with the network

14:39:15   8    services.

14:39:18   9         Q    When you say connecting, is that the same

14:39:20  10    as providing an interface?

14:39:28  11         A    Yes, providing interface as a hook,

14:39:32  12    meaning interfaces between the two.

14:40:49  13         Q    If we could turn back to Figure 1, and

14:40:56  14    specifically to element 115 labeled communication

14:41:06  15    operator.  Do you see that?

14:41:08  16         A    Yes, I do.

14:41:15  17         Q    Would you agree that in the context of the

14:41:18  18    '532 patent, that the communication operator

14:41:23  19    controls manager server 102?

14:42:07  20         A    The representation they have and the

14:42:11  21    description they have -- sorry.  The '532 patent

14:42:14  22    has, I apologize for calling them they.  Strike

14:42:18  23    that.  The description that '532 patent has in line

14:42:22  24    62, it describes that, in the embodiment of the
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14:42:33   1    present invention, WAN 105, carrier backbone 104 and

14:42:39   2    manager server 102 is singly or in combination a

14:42:44   3    telecommunication network that is managed and

14:42:47   4    monitored by operator 115.  I think -- yeah.  That's

14:43:00   5    it.

14:43:23   6              THE WITNESS:  The time is?  2:45?  I don't

14:43:27   7    have a watch.  That's why.

14:43:29   8              MR. MUKERJI:  Do you need a break?

14:43:31   9              THE WITNESS:  Not right now but maybe

14:43:33  10    after a couple questions.

14:43:35  11              MR. HAIGHT:  I'm actually at a decent

14:43:37  12    breaking point.

14:43:40  13              THE WITNESS:  That would be great.

14:43:41  14              VIDEOGRAPHER:  The time is 2:42:52 p.m.

14:43:48  15    We are now off the record.

14:43:49  16                  (Recessed at 2:42 p.m.)

14:43:50  17                 (Reconvened at 3:01 p.m.)

15:01:51  18              VIDEOGRAPHER:  The time is 3:01:04 p.m.

15:01:56  19    We are now on the record.

15:01:59  20    BY MR. HAIGHT:

15:02:06  21         Q    Welcome back, doctor.

15:02:08  22         A    Thank you, counsel.

15:02:09  23         Q    During the break did you discuss the

15:02:12  24    substance of your testimony with counsel?
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15:02:14   1         A    No, I did not.

15:02:16   2         Q    Thank you.

15:02:17   3         A    Thank you.

15:02:35   4              MR. HAIGHT:  I'm going to hand you what we

15:02:37   5    will mark as 1443-5.

15:02:40   6               (1443 Exhibit Number 5

15:02:40   7               was marked for identification.)

15:02:59   8              THE WITNESS:  Thank you.

15:03:02   9    BY MR. HAIGHT:

15:03:13  10         Q    Feel free to review the entire exhibit,

15:03:16  11    but my question is do you recognize what's been

15:03:19  12    marked as Exhibit 1443-5?

15:03:25  13         A    Yes, I do.  It is a Patent Number 662,017;

15:03:41  14    also, I referred to it as Hoffman in my declaration.

15:03:53  15         Q    Okay.  Just to be clear, I think you

15:03:55  16    skipped a number.  This would be U.S. Patent

15:03:58  17    6,622,017; is that correct?

15:04:01  18         A    Yes.  You are correct.  6,622,017.

15:04:06  19         Q    Thank you.

15:04:07  20         A    Thank you, sir.

15:04:09  21         Q    Is this a document you reviewed in

15:04:11  22    preparation of your declaration?

15:04:16  23         A    Yes, I have.

15:05:02  24         Q    What is your understanding of, generally,
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15:05:05   1    of what the Hoffman patent is teaching?

15:05:11   2         A    The general description of what the patent

15:05:15   3    teaches is, I have it outlined in my paragraph 43 of

15:05:23   4    my declaration, which says that Hoffman describes,

15:05:27   5    if you are ready with that?

15:05:29   6         Q    Uh-huh.

15:05:30   7         A    Hoffman describes a cellular mobile

15:05:32   8    station, such as a digital cellular telephone or

15:05:37   9    mobile handset, that uses over-the-air programming

15:05:41  10    to download software modules, or plug-ins, into the

15:05:45  11    handset.  Such over-the-air programming over

15:05:49  12    cellular connections allows a user to download

15:05:53  13    software onto a mobile handset from any equipment

15:05:56  14    coupled to the Internet, virtually anywhere in the

15:06:01  15    world.  So that's a general description of the

15:06:04  16    patent.

15:06:17  17         Q    Hoffman doesn't disclose or discussed ad

15:06:20  18    hoc networks, does it?

15:06:38  19         A    Excuse me.  To the best of my recollection

15:07:45  20    on this patent, it does not describe any of the ad

15:07:49  21    hoc network, ad hoc network methods.

15:07:58  22         Q    Hoffman also does not discuss or teach the

15:08:03  23    use of Bluetooth in any of its networks; is that

15:08:08  24    correct as well?
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15:08:35   1         A    I don't recall Hoffman discussing

15:08:36   2    specifically Bluetooth network in the Hoffman

15:08:43   3    disclosure patent.

15:08:46   4         Q    And Hoffman doesn't teach or describe the

15:08:48   5    use of JINI technology or Java technology; is that

15:08:53   6    correct?

15:08:58   7              MR. MUKERJI:  Did you say JINI or Java,

15:09:03   8    counsel?  I'm sorry.  I missed that.

15:09:04   9              MR. HAIGHT:  I said both.

15:09:15  10         A    Hoffman does not explicitly discuss JINI

15:09:20  11    or Java technologies in the Hoffman patent, '017.

15:10:12  12         Q    Would you agree that the plug-ins that are

15:10:14  13    described in Hoffman are meant to upgrade the

15:10:28  14    terminal devices onto which those plug-ins are

15:10:32  15    downloaded?

15:10:41  16         A    I'm sorry.  You said to upgrade the

15:10:44  17    terminal devices?

15:10:45  18         Q    To upgrade the units.  Sorry.

15:10:48  19         A    Oh, okay.  What Hoffman teaches is in

15:11:09  20    paragraph 44 of my declaration, which is the mobile

15:11:13  21    handset -- any time you are ready I can read that.

15:11:16  22         Q    Sure.

15:11:18  23         A    The mobile handset 5 downloads software

15:11:23  24    modules, called plug-ins, over a cellular network
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15:11:25   1    using the over-the-air programming from multiple

15:11:30   2    third-party server -- sorry -- from a remote, from a

15:11:35   3    remote third-party server 37.  The remote server 37

15:11:40   4    can transmit the plug-ins to the cellular network

15:11:43   5    and thus over the air-link to the mobile handset 5.

15:11:52   6              For example, the mobile handset 5

15:11:55   7    communicates with a wireless telephone network 3 via

15:12:00   8    cellular or personal communications services,

15:12:03   9    service, PCS type services.  The next line discusses

15:12:10  10    that the plug-in modules can be downloaded from

15:12:14  11    various sources on the Internet, et cetera.  I'll

15:12:19  12    stop there.

15:12:51  13              MR. HAIGHT:  I'm going to hand you what we

15:12:52  14    will mark as Exhibit 1443-6.

15:12:56  15               (1443 Exhibit Number 6

15:12:56  16               was marked for identification.)

15:13:12  17    BY MR. HAIGHT:

15:13:22  18         Q    Do you recognize what's been handed to you

15:13:24  19    as Exhibit 1443-6?

15:13:43  20         A    Yes, counsel.  It is a version, IEEE

15:13:54  21    Standard 802.11b-1999 version edition of the Part

15:14:03  22    11:  Wireless LAN Medium Access Control, or MAC, and

15:14:10  23    a physical layer, PHY, specification for the

15:14:16  24    higher-speed physical layer extension in the 2.4
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15:14:21   1    gigahertz bandwidth, which is also the -- I'm going

15:14:24   2    to call this the 802.11b, or wireless LAN

15:14:32   3    specification.

15:14:34   4         Q    You understand this document to be a

15:14:36   5    supplement to the 802.11 standard; is that correct?

15:14:42   6         A    Yes, it is.  This is a 1999 version, which

15:14:45   7    may be different than what I have, which is -- maybe

15:14:49   8    it's the same thing -- which was the 2000 version,

15:14:54   9    but this one was -- I think it may be the same

15:14:57  10    thing, so yeah.

15:14:59  11         Q    When you say 2000 version, what do you

15:15:03  12    mean?

15:15:08  13         A    It was published in January 20th of 2000,

15:15:11  14    but that's the same document I believe.  If you look

15:15:18  15    at the copyright on the first page, at the bottom of

15:15:22  16    the first page it says published January 20th of

15:15:26  17    2000.  And that's what I have in my reference on

15:15:29  18    page 4 of my prior art, which is the same thing.  So

15:15:33  19    I wanted to make sure I don't have a different

15:15:36  20    supplement to this.

15:15:37  21         Q    Sure.

15:15:39  22         A    It is a Part 11, and it is a -- yeah.

15:15:43  23    It's the correct version.  Yeah.  Sorry.  These

15:15:47  24    change, every month they change.  If you are
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15:15:49   1    involved in the standards, every month there is a

15:15:52   2    supplement and that supplement changes almost on a

15:15:55   3    quarterly basis, so I want to make sure I'm looking

15:15:58   4    at the same thing.  I don't mean to be picky here.

15:16:01   5         Q    No, no.  That's fine.

15:16:03   6         A    There could be substantial changes in

15:16:06   7    there as we go forward.

15:16:07   8         Q    That leads to my next question.

15:16:09   9    Throughout this document there are portions that are

15:16:11  10    underlined and portions that have strike-throughs.

15:16:16  11    What is the significance of those markings?

15:16:20  12         A    I have been in the standards bodies

15:16:24  13    before, and what we do is that the editors when

15:16:27  14    they, the different representatives of the companies

15:16:30  15    meet in the standards body.  We may not agree on the

15:16:37  16    language or we may strike language or components of

15:16:40  17    the standards so we strike through that.  There are

15:16:44  18    components that we may need to have different

15:16:47  19    discussions, we underline those and so on and so

15:16:49  20    forth.

15:16:51  21              There is a specific format we use to keep

15:16:54  22    the document in a format that everybody will

15:16:56  23    understand, and the last meeting, these are the

15:16:58  24    issues we discussed, these are the issue we strike
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15:17:01   1    over, and that will continue until the final version

15:17:06   2    is done, and even then it's not done.

15:17:08   3         Q    So it's fair to say the strike-throughs

15:17:11   4    and the underlines are edits made to a previous

15:17:15   5    version?  Is that fair?

15:17:16   6         A    Yes.  It's a continual edition of the

15:17:20   7    standards.  And this was in 1999.  Yeah.

15:17:23   8         Q    And is there an indication on this

15:17:33   9    document that this was the version that was accepted

15:17:41  10    by the committee?

15:17:51  11         A    Up to this point it was accepted as it was

15:17:55  12    by the committee when it was published.  It's not --

15:18:00  13    if what you mean is a different question, I can, if

15:18:02  14    you are more specific.

15:18:05  15         Q    Let me ask it a different way.  Is there

15:18:09  16    anything in this document to indicate that this

15:18:11  17    isn't just a marked-up draft of the standard or of

15:18:16  18    the supplement?

15:18:31  19         A    No.  This is not a marked-up draft.  At

15:18:36  20    the time this was an agreed upon standard at the

15:18:39  21    time that it was published and agreed upon standard

15:18:42  22    by the committee at that point.

15:18:46  23         Q    How do you know that generally speaking?

15:18:50  24         A    By the fact that it discusses that in the
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15:18:55   1    document as well, you know, it discusses at the top,

15:19:02   2    this is the IEEE standards.

15:19:04   3         Q    Where are you looking, sir?

15:19:06   4         A    At the page 2.  It describes what the

15:19:35   5    standards is, it describes the use of the IEEE

15:19:40   6    standards is discussion on the second paragraph, and

15:19:45   7    then in the fourth paragraph it discusses the

15:19:48   8    questions that may arise regarding the meaning of

15:19:51   9    this standard and if there are any

15:19:54  10    interpretations -- if this was a draft, there would

15:19:57  11    be a specific, either a watermark or specific things

15:20:02  12    that would say this is a draft.  So I assume -- I

15:20:06  13    was not in that committee at that time.  If this was

15:20:10  14    a draft, there would be a clear indication on that

15:20:12  15    up front or even a watermark that would say that

15:20:15  16    this is a draft document.  So...

15:20:22  17         Q    To the best of your knowledge, the edits

15:20:25  18    in the supplement were in fact adopted as part of

15:20:28  19    the standard; is that correct?

15:20:29  20         A    Yes.  And also page 8 it describes that

15:20:31  21    editing done in there.  If you look at page 8 of the

15:20:36  22    document, which is page 1 of the 802.11 document,

15:20:40  23    but the page 8 of your reference, the paragraph,

15:20:46  24    second paragraph on the page 1 of the standard, it
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15:20:54   1    says the editing instructions are shown in bold, et

15:20:58   2    cetera.  So it discusses all the formatting

15:21:00   3    questions you already had in there.  So to the best

15:21:04   4    of my knowledge, this was the standard that was at

15:21:06   5    that time adopted by the IEEE body that was an

15:21:11   6    802.11b committee, technical committee.

15:21:17   7         Q    The 802.11 standard, is that also known as

15:21:37   8    a WiFi standard?

15:21:44   9         A    Would I generalize it as a WiFi standard,

15:21:48  10    802.11?  I hesitate to say that because I believe

15:21:53  11    that -- I'm just thinking if there were some other

15:21:56  12    standards that may have used the same first five

15:22:01  13    numbers as well.  I don't know whether -- but for

15:22:04  14    the sake of this discussion here, this is

15:22:09  15    specifically standard for 802.11 -- one second.  Let

15:22:30  16    me -- I guess my preference would be to keep as

15:23:06  17    802.11 dot B standard rather than calling it a WiFi,

15:23:14  18    because it is, it is 802.11b.  So I would like to

15:23:20  19    keep it that way.  I don't want to cause

15:23:25  20    interpretation of that because WiFi could be many,

15:23:30  21    many different things.  Since we are talking about

15:23:33  22    the standard, let's stick to the number it has.

15:23:36  23         Q    I was more asking in general.  I

15:23:38  24    understand the purpose.  I will be as specific as
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15:23:40   1    possible.

15:23:42   2         A    I was on the standards body for a few

15:23:45   3    years and we were very sensitive about even any Bs,

15:23:48   4    Cs or C primes and so forth.  In general if you like

15:23:55   5    to call it a WiFi, I prefer to call it 802.11b.

15:24:01   6         Q    And is it your understanding that the

15:24:06   7    802.11b standard is implemented through a media

15:24:21   8    access protocol known as CSMA?

15:24:32   9         A    Could you point exactly in the document

15:24:34  10    you are talking about where it talks about CSMA?

15:24:38  11         Q    I'm asking generally.

15:24:39  12         A    Again with all the acronyms and all the

15:24:43  13    names, there is CSMA, there is CDMA, there is QDSS.

15:24:47  14    So if you have a specific, please point that.

15:24:50  15         Q    Yep.  I will try and pin that down.

15:24:53  16    Sitting here today, do you have an understanding of

15:24:56  17    what CSMA, a CSMA media access protocol is?

15:25:12  18         A    Not off top of my head to be frank, no.

15:25:15  19    So if you have a -- if I discuss it anywhere in my

15:25:23  20    document, please point to that.

15:25:29  21         Q    On page -- it's lower case Roman IV of the

15:25:36  22    actual standard, it's stamped as page 4, cardinal 4,

15:25:50  23    and starting on the previous page, it says:  "The

15:25:54  24    standards defining the access technologies are as
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15:25:58   1    follows."

15:25:58   2         A    No, I'm sorry.

15:25:59   3         Q    On page 3.

15:26:00   4         A    Here we go.  Okay.  So where on the page

15:26:11   5    again?

15:26:12   6         Q    So maybe we start with the paragraph on

15:26:17   7    page 3 that says, about halfway through the page, it

15:26:21   8    says "this family of standards."

15:26:24   9         A    Yeah.  Do you want me to read that?

15:26:26  10         Q    Sure.

15:26:43  11         A    Okay.  I read that, and there are all

15:26:46  12    these annotations for the IEEE Standard 802 and so

15:26:50  13    forth and all the columns in there.

15:26:52  14         Q    Sure.

15:26:53  15         A    Then the next page is the CSMA; right?

15:26:56  16         Q    Right.  That second bullet point on page 4

15:27:00  17    says:  "CSMA/CD Access Method and Physical Layer

15:27:07  18    Specifications"?

15:27:08  19         A    Uh-huh.

15:27:11  20         Q    Does that refresh your recollection of

15:27:14  21    what, CSMA is a media access protocol?

15:27:21  22         A    I don't know what the acronym exactly

15:27:25  23    stands for, but it is media access control.  If you

15:27:29  24    don't mind, let me look at it for a second in that
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15:27:34   1    section, which I don't know whether this document

15:27:38   2    describes that or not.

15:27:44   3         Q    If I submit to you that it stands for

15:27:47   4    carrier sense multiple access, would you agree with

15:27:49   5    that?

15:28:00   6         A    I don't remember exactly the acronym, what

15:28:02   7    it was.  To be frank, it's not a memory test.

15:28:06   8         Q    I understand.  But, so sitting here today,

15:28:09   9    you are not aware that the 802.11 standard

15:28:13  10    implements CSMA/CD media access protocol?

15:28:19  11              MR. MUKERJI:  Objection to form.

15:28:21  12         A    Not remembering acronyms does not mean

15:28:26  13    that.  That's not what I said.  I said acronyms, I

15:28:31  14    don't remember exactly the details of acronym, what

15:28:32  15    it was for.  I am familiar with the 802.11 media

15:28:36  16    access control and what it does.  But that's outside

15:28:48  17    of the -- but anyhow, that's it.

15:28:51  18         Q    Is the 802.11 media access protocol based

15:28:59  19    on a master/slave relationship, or media access

15:29:09  20    protocol?

15:29:39  21         A    I don't recall that, but in general the

15:29:42  22    master/slave relationship can be implemented in any

15:29:48  23    network configurations in here.  But I don't

15:29:52  24    remember the details of 802.11 had a master/slave
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15:29:57   1    configuration.  It may have been contributions in

15:30:01   2    there and discussions in there which they supported

15:30:05   3    master/slave.  Off the top of my head I don't

15:30:12   4    remember that.  But I don't see what would preclude

15:30:15   5    that from having a master/slave relationship.

15:30:18   6         Q    Is there anything in the supplement IEEE

15:30:20   7    standard that's been marked as 1443-6 that indicates

15:30:24   8    a 802.11 protocol would implement a master/slave

15:30:41   9    media access protocol?

15:30:47  10         A    Again looking at this top of my head, I

15:30:50  11    don't remember seeing that in here.  But in general

15:30:53  12    the master/slave relationship can be implemented

15:30:57  13    within a network of wire line or wireless devices

15:31:04  14    and each other.  That's not a -- that's a very much

15:31:08  15    a well-known concept in the communication systems.

15:31:12  16         Q    Does 802.11 encompass wire line

15:31:15  17    communications?

15:31:16  18         A    I said in general.  Wireless and wire.

15:31:19  19    The statement I made was a general statement.

15:31:21  20         Q    Sure.  I'm talking about this document

15:31:23  21    specifically.

15:31:24  22         A    It is a wireless system.  And I don't see

15:31:28  23    any reason why what would preclude or exclude 802.11

15:31:35  24    from having a master/slave relationship.
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15:31:47   1         Q    Would you consider master/slave to be a

15:31:51   2    type of media access technology?

15:31:58   3         A    That's a very generic and general

15:32:01   4    statement.  Master/slave relationship is used even

15:32:06   5    in printers, and in -- it goes back to, the best I

15:32:22   6    recollect, from 1980s, even late '70s I was taking

15:32:24   7    network class.  At that time master/slave

15:32:28   8    relationships was well-known fact in memory, in how

15:32:34   9    to connect daisy-chain printers together, how to

15:32:39  10    connect memory devices together.  So it's not a,

15:32:44  11    necessarily a just a network media access control

15:32:49  12    configuration.

15:33:08  13         Q    In the paragraph we discussed on page 3

15:33:10  14    where it says "this family of standards", do you see

15:33:14  15    that?

15:33:17  16         A    Yes.

15:33:18  17         Q    The second sentence of that paragraph

15:33:20  18    says:  "The access standards define seven types of

15:33:23  19    medium access technologies."  Do you see that?

15:33:27  20         A    Yes.

15:33:28  21         Q    Do you have any understanding of what

15:33:31  22    those, specifically what those seven types of media

15:33:34  23    access technologies are?

15:33:39  24         A    Not off top of my head.  I would be happy
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15:33:41   1    to read this.  And also it says at the end of the

15:33:44   2    line, paragraph, that other types are under

15:33:47   3    investigation.

15:33:48   4         Q    But you don't know what those types are?

15:33:50   5         A    No.  No, I do not.

15:33:53   6              MR. HAIGHT:  We need to change the tapes

15:33:56   7    real quick.

15:33:57   8              VIDEOGRAPHER:  This concludes disk number

15:33:58   9    four of the video deposition of Sayfe Kiaei, Ph.D.

15:34:05  10    The time is 3:33:17 p.m.  We are now off record.

15:34:09  11                  (Recessed at 3:33 p.m.)

15:34:10  12                 (Reconvened at 3:37 p.m.)

15:38:25  13              VIDEOGRAPHER:  This begins disk number

15:38:27  14    five of the video deposition of Sayfe Kiaei, Ph.D.

15:38:33  15    The time is 3:37:46 p.m.  We are now on the record.

15:38:38  16    BY MR. HAIGHT:

15:38:52  17         Q    Dr. Kiaei, I'm going to hand you what we

15:38:54  18    are marking as Exhibit 1443-7.

15:38:58  19               (1443 Exhibit Number 7

15:38:58  20               was marked for identification.)

15:39:16  21              THE WITNESS:  Thank you.

15:39:16  22    BY MR. HAIGHT:

15:39:22  23         Q    Do you recognize what's been marked as

15:39:24  24    Exhibit 1443-7?
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15:39:32   1         A    Yes, I do, counsel.  It is a RFC 2663

15:39:47   2    reference used as a prior art in my declaration,

15:39:51   3    which is titled IP Network Address Translator (NAT)

15:39:56   4    Terminology and Considerations.

15:40:05   5         Q    Just for terminology sake, RFC, does that

15:40:09   6    stand for requests for comments?

15:40:11   7         A    Yes.  RFC stands for requests for comments

15:40:16   8    within the network working group.

15:40:23   9         Q    Do you have any understanding of what the

15:40:25  10    network working group is?

15:40:38  11         A    I have not participated in that group

15:40:41  12    before.  I have a general idea of what that working

15:40:44  13    group is, but I don't have a lot of detailed

15:40:47  14    information about it.

15:40:48  15         Q    Is that a working group within a larger

15:40:51  16    organization?

15:40:53  17         A    I believe so, but I'm not sure which

15:40:55  18    organization they belong to, or that it was part of

15:41:00  19    an ITU FC, IEEE.  It was overall a networking group

15:41:06  20    that, working group that we were aware of.  I don't

15:41:08  21    know the details of how they are shared and so.

15:41:38  22         Q    Do you see the reference in the upper

15:41:40  23    right-hand corner to Lucent Technologies?

15:41:43  24         A    Yes, I see that.
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15:41:51   1         Q    And it's got a date of August 1999; is

15:41:55   2    that correct?

15:41:55   3         A    Yes, it does.

15:42:04   4         Q    Is it possible that the network working

15:42:06   5    group is, for lack of a better word, a working group

15:42:18   6    within the company Lucent Technologies at the time?

15:42:21   7              MR. MUKERJI:  Objection to form.

15:42:21   8         A    I do not know that.  I cannot comment on

15:42:25   9    that.  I can tell you about my experience within the

15:42:27  10    working groups if that helps your question.

15:42:33  11         Q    No.  I'm just trying to understand the

15:42:36  12    context of where this document came from?

15:42:39  13         A    No.  In general working groups are -- when

15:42:42  14    the Bluetooth standard started before that, Intel,

15:42:46  15    Microsoft, a number of other companies created the

15:42:50  16    Bluetooth working group and we got together.  That

15:42:52  17    was for Bluetooth.  I don't know what this one is.

15:42:59  18    I cannot speculate.

15:43:11  19         Q    Did you identify this reference personally

15:43:13  20    as a prior art reference in the scope of your work

15:43:18  21    for this IPR?

15:43:22  22         A    I don't believe I did on this one.  No, I

15:43:24  23    did not.

15:44:03  24         Q    Exhibit 1443, I believe you identified the
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15:44:08   1    title is the IP Network Address Translator (NAT)

15:44:12   2    Terminology and Considerations; is that correct?

15:44:16   3         A    Yes.  1443-7; right?

15:44:19   4         Q    Yes.

15:44:20   5         A    Dash seven, yeah.

15:44:20   6         Q    I'm sorry.  Did I --

15:44:20   7         A    You just said 1443.

15:44:23   8         Q    I apologize.  Thank you.

15:44:25   9         A    That's okay.

15:44:26  10         Q    And I think you had alluded to it and

15:44:30  11    pointed to a paragraph in your declaration earlier

15:44:34  12    when we were generally discussing the NAT component

15:44:37  13    in the '532 patent, you referred to this document.

15:44:44  14    Would it be fair to say that network address

15:44:52  15    translation as used in this document is a method by

15:44:55  16    which IP addresses are mapped from one realm to

15:44:59  17    another in an attempt to provide transparent routing

15:45:04  18    to hosts?

15:45:14  19              MR. MUKERJI:  Can I get that question back

15:45:16  20    please, starting with would it be fair?

15:45:19  21                          -  -  -

15:45:19  22              (Whereupon the following portion of the

15:45:19  23    testimony was repeated by the Court Reporter:

15:45:19  24                QUESTION:  Would it be fair to say that
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15:45:19   1    network address translation as used in this document

15:45:19   2    is a method by which IP addresses are mapped from

15:45:19   3    one realm to another in an attempt to provide

15:45:19   4    transparent routing to hosts?)

15:45:20   5                          -  -  -

15:46:17   6         A    Give me one second.  Here we go.  I would

15:46:42   7    like to correct your statement and go back to my

15:46:48   8    declaration, paragraph 64, which is I feel more

15:46:54   9    comfortable with this definition in terms of

15:46:57  10    paragraph 64, line 3, which is also described in

15:47:08  11    2663 reference, "basic NAT, which translates between

15:47:15  12    IP addresses in a private domain and an external

15:47:19  13    domain," and then it goes on describing other NAT.

15:47:24  14         Q    Let me point you to the first page of that

15:47:27  15    Exhibit 1443-7 in the first line of the abstract.

15:47:35  16    Do you disagree with that statement?

15:47:59  17         A    It is really -- it's talking about

15:48:03  18    multiple statements in here, so I don't know which

15:48:05  19    one you are talking about.  So if you are talking

15:48:08  20    about -- are you talking about the preface or

15:48:10  21    abstract?  Sorry.  Which line are we talking about

15:48:13  22    in page 1 of the RF 2663?

15:48:17  23         Q    The language I read to you was the first

15:48:20  24    line of the abstract.
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15:48:21   1         A    Of the abstract.  Sorry.  Okay.  I was

15:48:24   2    reading the preface.  What it says in here is that

15:48:48   3    network address translation is a method by which IP

15:48:52   4    addresses are mapped from one realm to another in an

15:48:57   5    attempt to provide transparent routing to host.  In

15:49:04   6    an attempt to provide transparent routing to host.

15:49:09   7              So in general I agree with that statement.

15:49:12   8    However, it is saying in an attempt to -- it does

15:49:17   9    not talk about the details of how and exactly it's

15:49:22  10    implemented.  And it talks about traditionally NAT

15:49:26  11    devices are used to connect an isolated address

15:49:31  12    realm with private unregistered addresses to the

15:49:35  13    external realm with globally unique registered

15:49:37  14    addresses.

15:49:40  15              So I think it defines it a little bit more

15:49:43  16    clearly here.  And then -- then it talks about this

15:49:47  17    document attempts to describe the operation of NAT

15:49:50  18    devices and the associated considerations in general

15:49:53  19    and to define terminology used to identify various

15:50:00  20    flavors of NAT.  I agree with that statement they

15:50:03  21    have in the abstract.

15:50:43  22         Q    So that abstract and the language you just

15:50:48  23    read identifies that there is various flavors of

15:50:52  24    NAT; is that correct?
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15:50:59   1         A    It describes the overall idea of what NAT

15:51:02   2    is in terms of connecting isolated address field in

15:51:08   3    the private unregistered address to an external

15:51:11   4    realm with globally registered address.  And then

15:51:21   5    later on it talks about various different forms of

15:51:24   6    NAT, including the one I have in my declaration,

15:51:30   7    which is on NAPT.  So that's what it's saying in

15:51:36   8    that document.

15:51:37   9         Q    By NAPT, you mean network address port

15:51:41  10    translation; is that correct?

15:51:43  11         A    Yes.

15:51:52  12         Q    Would you agree with me that there are

15:51:54  13    other ways to translate IP addresses between a

15:52:02  14    private domain and an external domain that don't

15:52:06  15    rely on NAT?

15:52:09  16              MR. MUKERJI:  Objection to form and

15:52:09  17    outside the scope.

15:52:14  18         A    They -- my analysis was based on looking

15:52:19  19    specifically for NAT and the references I have here

15:52:22  20    and the description of what NAT, which I have in my

15:52:28  21    references.  Are there other methodologies to do it

15:52:32  22    without NAT?  There may be.  I did not consider that

15:52:35  23    and I did not look at it.

15:52:40  24         Q    Would a person of ordinary skill in the
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15:52:43   1    art recognize there are multiple ways other than NAT

15:52:48   2    to translate IP addresses in a private domain to an

15:52:57   3    external domain?

15:53:02   4         A    Again as I said, my focus was not to look

15:53:05   5    at different ways of doing NAT and how it's done,

15:53:10   6    but to focus on the prior art and the '532 patent

15:53:15   7    and see how NAT is described, which is in my, the

15:53:20   8    translation is done which is also in my document,

15:53:24   9    declaration multiple places I have described it.

15:53:27  10              Are there other ways of doing it?  I can

15:53:30  11    speculate and give you a hypothetical answer in the

15:53:32  12    hypothetical question.  Is there a possibility that

15:53:38  13    a POSITA may come up with their own different way of

15:53:43  14    doing that?  I cannot speculate on that.

15:53:46  15         Q    You can't say whether NAT is the only way

15:53:49  16    you can translate an IP address between a public

15:53:51  17    domain and a private domain?

15:53:55  18              MR. MUKERJI:  Objection to form.

15:53:55  19         A    I believe I already answered that.

15:54:01  20         Q    So the answer is no?

15:54:04  21         A    My answer is my focus was not to look at

15:54:08  22    different ways of doing NAT.  My focus was to look

15:54:12  23    at the prior art and '532 and the references I have

15:54:17  24    here, and what I have is a network address
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15:54:24   1    translation done that's described in my report.  If

15:54:26   2    there are other ways hypothetically, there may be

15:54:30   3    other ways.  Top of my head right now sitting here,

15:54:33   4    I can't say that.  If you want me to look into the,

15:54:36   5    read the NAT document, I can go through that

15:54:40   6    document and see if there are other ways it

15:54:43   7    describes it and look at my other references, I can

15:54:47   8    do that.

15:54:54   9         Q    Is the NAT described in Exhibit 1443-7,

15:55:11  10    did that, does that live in a particular layer of a

15:55:17  11    protocol set, network protocol set?

15:59:34  12         A    One place that I mention this is in my

15:59:38  13    declaration 50, in paragraph 50, page 21, where I

15:59:43  14    discuss in view of router plug-ins, how a POSITA, a

15:59:52  15    person of skill in the art, would have modified

15:59:54  16    Marchand's mobile gateway 33 to implement its

15:59:59  17    routing and address translation functionalities by

16:00:04  18    utilizing a router and routing software technology

16:00:07  19    prescribed in the router plug-ins.  So one method

16:00:12  20    would be to look at this in a router plug-in.

16:00:29  21              MR. HAIGHT:  I object as non-responsive.

16:00:32  22    BY MR. HAIGHT:

16:00:32  23         Q    My question was whether or not the NAT

16:00:35  24    lives in a particular layer of the protocol stack.
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16:00:38   1    I wasn't discussing Marchand, I wasn't discussing

16:00:40   2    router plug-ins.  Talking about the NAT

16:00:43   3    implementation and whether that necessarily lives in

16:00:47   4    one layer, one particular layer of a protocol stack?

16:00:54   5         A    The network translation in general for

16:01:00   6    network address translation depends again on the

16:01:04   7    implementation, but generally it is in the stack

16:01:09   8    obviously above the phy layer, physical layer, and

16:01:14   9    on the implementation, it could be in the network

16:01:17  10    layer in the middle or it could be in the upper

16:01:20  11    layer where it's, as I said in here, within the

16:01:28  12    router plug-ins and upper layer of the stack.  It

16:01:31  13    depends on the implementation.

16:01:41  14         Q    If you could look at page 2 of Exhibit

16:01:46  15    1443-7?

16:01:49  16         A    Uh-huh.

16:01:52  17         Q    And the fourth paragraph.  It starts by

16:01:58  18    saying, "NAT devices attempt to provide."  Do you

16:02:00  19    see that?

16:02:01  20         A    Yes, I do.

16:02:07  21         Q    And feel free to read the whole paragraph,

16:02:09  22    but I'm going to point your attention to the third

16:02:12  23    sentence that says:  "This solution only works when

16:02:15  24    the applications do not use the IP addresses as part
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16:02:18   1    of the protocol itself."  Do you see that?

16:02:22   2         A    Yes, I do.

16:02:25   3         Q    Does that indicate to you that there are

16:02:27   4    other solutions that are not based on NAT that would

16:02:33   5    be used to translate addresses between two domains?

16:02:39   6              MR. MUKERJI:  Objection to form.

16:03:00   7         A    That's their interpretation of it, in

16:03:04   8    terms of they are not offering any other solutions I

16:03:08   9    see here.  They are saying that if the particular

16:03:11  10    NAT devices attempts to provide a transparent

16:03:14  11    routing solution and do not use IP address in the

16:03:22  12    part of the protocol.  I already answered this

16:03:26  13    question in terms of are there other ways of doing

16:03:31  14    NAT, and the one I'm familiar with and I discussed

16:03:41  15    it in my report is outlined in my discussions in

16:03:46  16    here.  In this prior art is claiming that this

16:03:52  17    solution would work only with the application of --

16:03:58  18    sorry -- this solution only works when the

16:04:01  19    application do not use the IP address as part of the

16:04:03  20    protocol itself.

16:04:17  21              Whether I agree with it or not, I have to

16:04:19  22    analyze it and look at the whole discussion they

16:04:21  23    have and see within which context they are talk

16:04:28  24    about if NAT works or doesn't work.  I'm familiar --
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16:04:35   1    sorry.  That's it.

16:04:44   2              THE WITNESS:  Oh.  Did my microphone fall?

16:04:48   3    Can you hear me?  Okay.  Good.  Forgot to put it on.

16:04:59   4         A    It's very much application dependent and

16:05:04   5    how it's implemented.

16:05:11   6         Q    There could be applications that call for

16:05:14   7    routing that don't implement the NAT system?

16:05:21   8              MR. MUKERJI:  Objection to form.

16:05:28   9         A    What I meant in terms of an application

16:05:31  10    here was the overall architecture of the system, not

16:05:35  11    the specific applications.  For a given architecture

16:05:37  12    of hardware and software, the implementation that I

16:05:44  13    have discussed is a NAT in my report.  Again I don't

16:05:53  14    want to speculate are there any other ways of doing

16:05:55  15    that on the fly here and engineer other methods of

16:06:00  16    doing that.  I don't have that.

16:06:02  17         Q    I'm not asking you to speculate.  I'm

16:06:03  18    asking you based on the structure of that paragraph

16:06:05  19    that says this solution only works under certain

16:06:08  20    conditions, doesn't that necessarily mean that there

16:06:11  21    are other solutions that would be implemented in

16:06:13  22    that situation?

16:06:16  23         A    This is their claim and that's not what

16:06:17  24    they say.  They don't say that that solution --
�
                                                               144



16:06:21   1    there are not other ways of implementing this.  I

16:06:26   2    mean that paragraph, if I read that paragraph by

16:06:29   3    itself, I cannot conclude what exactly they mean by

16:06:35   4    that.  I have to look at the entirety of the report

16:06:37   5    and see this is specific example they are

16:06:41   6    discussing, under what cases and circumstances it

16:06:46   7    would not work.  So it's a hypothetical thing.  At

16:06:51   8    this point I cannot point to it and analyze it.

16:07:06   9         Q    If I could direct your attention to page 6

16:07:09  10    of that same exhibit, 1443-7, and the paragraph

16:07:19  11    number 3 that's headed, quote, "What is NAT?"  Do

16:07:26  12    you see that paragraph?

16:07:27  13         A    Oh, yes.

16:07:28  14         Q    Could you read that paragraph for the

16:07:29  15    record, please?

16:07:31  16         A    Sure.  Network address, a network address

16:07:40  17    translation is a method by which IP addresses are

16:07:44  18    mapped from one address realm to another, providing

16:07:49  19    transparent routing to end hosts.  There are many

16:07:52  20    variations of address translations that lend

16:07:55  21    themselves to different applications.  However, both

16:07:58  22    flavors of NAT devices should share the following

16:08:02  23    characteristics, which are the three characteristics

16:08:08  24    that is outlined on page 7 in terms of transparent
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16:08:13   1    address assignment, transparent routing to address

16:08:16   2    translation, routing here refers to forwarding

16:08:20   3    packets and not exchanging routing information, and

16:08:25   4    ICMP error packet payload, and it goes on more in

16:08:30   5    here, but I'm going to stop here.

16:08:32   6         Q    That's fine.  Thank you.

16:08:34   7         A    Yeah.

16:08:38   8         Q    RFC 2663 doesn't discuss mobile phones,

16:08:51   9    does it?

16:08:57  10         A    RFC 2663 is primarily discussing

16:09:05  11    networking and in general networking as also viewed

16:09:16  12    in the abstract, it discussed network address

16:09:23  13    translation is a method by which IP addresses are

16:09:26  14    mapped from one realm to another realm.  So it's

16:09:29  15    looking at in general networking, a person of skill

16:09:34  16    in the art would be able to understand that this

16:09:36  17    networking could apply for wireless applications as

16:09:40  18    well.

16:09:44  19         Q    Does RFC 2663 discuss JINI/Java

16:09:53  20    technology?

16:09:55  21         A    To the best of my recollection, it does

16:10:01  22    not discuss JINI/Java in the RFC 2663.  Thank you.

16:11:44  23              MR. HAIGHT:  I'm handing you -- excuse me.

16:11:48  24              THE WITNESS:  Maybe before we start do you
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16:11:49   1    mind if we take a five-minute break?

16:11:53   2              MR. HAIGHT:  That's fine.

16:11:56   3              VIDEOGRAPHER:  The time is 4:11:08 p.m.

16:11:59   4    We are now off record.

16:12:01   5                  (Recessed at 4:11 p.m.)

16:12:01   6                 (Reconvened at 4:27 p.m.)

16:27:55   7              VIDEOGRAPHER:  This begins disk number six

16:27:57   8    of the video deposition of Sayfe Kiaei, Ph.D.  The

16:28:03   9    time is 4:27:16 p.m.  We are now on the record.

16:28:08  10    BY MR. HAIGHT:

16:28:15  11         Q    Dr. Kiaei, welcome back.

16:28:17  12         A    Thank you, counsel.

16:28:19  13         Q    Did you happen to discuss any of your

16:28:22  14    testimony today with your counsel during the break?

16:28:25  15         A    No, I did not, counsel.

16:28:27  16         Q    I'm going to hand you what we are going to

16:28:29  17    mark as 1443-8.

16:28:31  18               (1443 Exhibit Number 8

16:28:31  19               was marked for identification.)

16:28:41  20              THE WITNESS:  Thank you, sir.

16:28:43  21    BY MR. HAIGHT:

16:28:51  22         Q    Do you recognize Exhibit 1443-8?

16:28:57  23         A    Yes, I do, counsel.  It is a, the

16:29:02  24    reference I call Marchand, which is patent
�
                                                               147



16:29:13   1    WO2001/076154.

16:29:25   2         Q    This is a document you reviewed in

16:29:28   3    preparation for your declaration?

16:29:31   4         A    Yes, sir, I did.

16:29:51   5         Q    And Marchand teaches at a high level using

16:29:56   6    an ad hoc network to share services amongst the

16:30:06   7    devices in that ad hoc network?  Would you agree

16:30:10   8    with that?

16:30:16   9         A    What Marchand teaches is that paragraph 25

16:30:24  10    on my declaration, which describes a mobile phone

16:30:28  11    configured to act as a gateway between two different

16:30:32  12    networks, an external wireless IP network and a

16:30:37  13    local wireless ad hoc network as shown in Figure 3

16:30:41  14    of Marchand.

16:31:14  15         Q    And what is your understanding of what an

16:31:18  16    ad hoc network is?

16:31:41  17         A    I described that also further in paragraph

16:31:43  18    28 of my declaration.  Local ad hoc network 30 can

16:31:48  19    be a wireless network for an office, for example.

16:31:52  20    Therefore, Marchand's local ad hoc network 30 can be

16:31:57  21    a corporate or private network that is connected via

16:32:01  22    gateway 33 to a cellular network.

16:32:11  23              And later on on line 3 I discuss that

16:32:14  24    Marchand also describes other examples of local ad
�
                                                               148



16:32:18   1    hoc network such as networks in home, local networks

16:32:22   2    such as security surveillance system and

16:32:26   3    temperature-control thermostat, unquote.

16:32:30   4         Q    Does the term "ad hoc" have a particular

16:32:39   5    meaning to one of skill in the art as you defined it

16:32:45   6    in this IPR?

16:32:51   7         A    Excuse me one second.  So that is

16:33:37   8    discussed in my declaration paragraph 31 where I

16:33:44   9    elaborate more on the network here.  In addition to

16:33:49  10    communicating with external network via the gateway

16:33:52  11    33, Marchand describes that local devices on the

16:33:57  12    Bluetooth ad hoc piconet can communicate with each

16:34:00  13    other.  For example, Marchand describes that a user

16:34:03  14    with a Bluetooth compliant mobile phone may walk

16:34:07  15    into a room that has a printer and a laptop network,

16:34:11  16    both of which are also Bluetooth compliant.  So this

16:34:18  17    is the gist of the local network which is also

16:34:27  18    called ad hoc network.

16:34:33  19         Q    And generally speaking, outside of what

16:34:37  20    Marchand is saying, what would one of skill in the

16:34:40  21    art understand an ad hoc network to be?

16:34:51  22         A    In general, an ad hoc network, general

16:34:54  23    terminology network, is a network that is formed in

16:35:07  24    an ad hoc fashion.  It's a local area network
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16:35:11   1    typically, but not necessarily constrained to that,

16:35:15   2    that user can enter that network such as an example

16:35:25   3    I use here, that somebody walks with a Bluetooth

16:35:32   4    compliant mobile phone, may walk into a room as an

16:35:35   5    ad hoc; that person was not a member of that

16:35:38   6    network, they can come in and join the network and

16:35:42   7    use a printer and laptop, et cetera.  That's why

16:35:45   8    they call it an ad hoc network.

16:35:48   9         Q    The ability to join the network on the

16:35:51  10    fly, if you will?

16:35:52  11         A    Ad hoc fashion.  It's an ad hoc definition

16:36:03  12    by itself.

16:36:05  13         Q    And you mentioned that, that it describes

16:36:13  14    local devices on a Bluetooth ad hoc piconet.  What

16:36:17  15    is your understanding of what a piconet is?

16:36:45  16         A    That doesn't have a real clear -- it is

16:36:51  17    relative that what's called a piconet.  In general a

16:36:59  18    piconet started with a Bluetooth compliant devices

16:37:06  19    that is a smaller number of devices in a local area

16:37:10  20    network connected together.  May or may not be local

16:37:14  21    area network, and I have seen other nets which are

16:37:18  22    called piconets that may be outside of the realm of

16:37:23  23    Bluetooth network.

16:37:25  24         Q    Sorry.  Go ahead.
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16:37:26   1         A    That's it.

16:37:27   2         Q    Bluetooth is not synonymous with piconet,

16:37:31   3    in general?

16:37:36   4         A    It started that way.  Are there piconets

16:37:47   5    that are outside of Bluetooth or that doesn't have

16:37:52   6    only Bluetooth network in there?  I can't recall

16:37:55   7    from top of my head.

16:37:57   8         Q    And when you say the piconets started out

16:38:00   9    as always being Bluetooth, was that prior to 2000?

16:38:20  10         A    I believe it was around prior to 2000 or

16:38:22  11    somewhere around there the piconet, ad hoc piconet

16:38:28  12    concept was brought into the Bluetooth network

16:38:32  13    interest group.

16:38:34  14         Q    That's when piconets were first discussed

16:38:38  15    with Bluetooth?

16:38:40  16         A    Yeah, I can't say the top of my head and

16:38:43  17    on the fly says that piconet was a notion before

16:38:46  18    that or not.  I don't know that.  Right now I don't

16:38:50  19    know that.  But as I said in my report, in here we

16:38:58  20    are discussing Bluetooth ad hoc piconet network that

16:39:02  21    communicate with each other.  Whether that

16:39:05  22    terminology was used elsewhere before Bluetooth or

16:39:11  23    not, I don't remember.  I don't recall that.

16:39:54  24         Q    If I could point you to Figure 2 of
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16:40:00   1    Exhibit 14143-8, which is near the end on page 23 of

16:40:12   2    the exhibit.

16:40:19   3         A    Yes.  I have it.

16:40:24   4         Q    What is Marchand depicting in Figure 2?

16:41:29   5         A    In page 5 of the Marchand reference, which

16:41:43   6    is same as page 7 of what's at the bottom, it

16:41:48   7    describes what Figure 2 is, which is an illustrative

16:41:52   8    drawing illustrating a protocol stack for a mobile

16:41:55   9    Bluetooth piconet that has been extended into the IP

16:42:01  10    wireless LAN implementing JINI and Java technologies

16:42:06  11    in accordance with the teaching of the present

16:42:08  12    invention.

16:42:11  13         Q    Just for housekeeping purposes, can we

16:42:14  14    agree to refer to the page numbers at the top of the

16:42:17  15    document?

16:42:18  16         A    Okay.

16:42:18  17         Q    I understand it gets confusing if we go

16:42:22  18    back and forth.  I know you pointed out both, but I

16:42:25  19    will clarify if we need to.  But as we go forward,

16:42:28  20    if we could stick to the page number at the top.

16:42:35  21              And in that protocol stack of Figure 2 you

16:42:43  22    have both a physical layer and a link layer; is that

16:42:47  23    correct?

16:42:50  24         A    Yes.
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16:42:55   1         Q    What is your understanding of what a link

16:42:57   2    layer is?

16:45:49   3         A    In general, it's a layer that links or

16:45:52   4    connects, part of a Bluetooth network that connects

16:45:58   5    a physical layer and the information from the

16:46:00   6    physical layer and processes that for the network

16:46:05   7    transport layer or the IP layer above it.

16:46:24   8              And I described that a little bit further

16:46:27   9    in the paragraph 34 of my report, declaration.

16:46:39  10    Which is Marchand mobile gateway 33 utilizes

16:46:43  11    various -- utilizes various types of software to

16:46:48  12    implement routing and communications over the

16:46:52  13    cellular and local wireless network, such as link

16:46:58  14    layer and network layer and network transport layer,

16:47:03  15    et cetera.

16:47:40  16         Q    And those layers that you just read are

16:47:44  17    shown in Figure 2.  Would you agree that that

16:47:52  18    protocol stack shown there is unique to Marchand,

16:47:59  19    the Marchand system?

16:48:13  20         A    The protocol stack layer in general is a

16:48:28  21    description of the various components and the layers

16:48:32  22    of a network formed in a hierarchical fashion,

16:48:42  23    bottoms up, and their description here falls within

16:48:51  24    that general network stack in terms of having the
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16:48:56   1    phy layer and the link layer at the bottom and then

16:49:01   2    the application layer on top, and the services, the

16:49:05   3    operating system there.  Now the exact lining, you

16:49:14   4    cannot really put that in there exactly separating

16:49:19   5    each one of them, but the idea is that you are

16:49:23   6    performing a description of the layers such that

16:49:27   7    each layer has a different functionalities in the

16:49:35   8    network of communications.

16:49:44   9         Q    And what do you mean when you say in

16:49:47  10    hierarchical fashion?

16:49:50  11         A    I think your question was related to is

16:49:53  12    that a general description, is that a unique

16:49:56  13    description of, that applies to Marchand in Figure

16:50:00  14    2; correct?

16:50:01  15         Q    Uh-huh.

16:50:03  16         A    And the answer is unique in terms of -- in

16:50:14  17    my opinion it is a relatively standard description

16:50:18  18    of how the different layers are there and their

16:50:23  19    functionalities.  When I said hierarchical, what I

16:50:26  20    meant is application layer is on top and the

16:50:28  21    physical layer being on the bottom.

16:50:32  22         Q    But you would agree that not every device

16:50:34  23    with a Bluetooth chipset uses that same protocol

16:50:42  24    stack; correct?
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16:50:46   1              MR. MUKERJI:  Objection to form.

16:50:50   2         A    In general the general guidelines are

16:50:53   3    similar.  The general description of the network

16:50:57   4    protocol stack would be similar to what is shown in

16:51:03   5    here.  But again that's hypothetical.  I can't look

16:51:07   6    at every specific Bluetooth implementation and see

16:51:12   7    how they are done.

16:51:14   8         Q    Does every Bluetooth implementation

16:51:16   9    include a JINI technology layer or a Java technology

16:51:21  10    layer?

16:51:22  11         A    Not necessarily, but it will have the

16:51:26  12    appropriate software and technology that would do

16:51:30  13    similar functionalities.  And the same way that the

16:51:35  14    physical layer is not exactly specified the details

16:51:40  15    of it here, but one would know what is in the

16:51:44  16    physical layer, what are the functionalities.

16:51:47  17              Operating system 18 is not showing exactly

16:51:50  18    what language it is and what form of operating

16:51:52  19    system it has, but in general one would know what it

16:51:55  20    is, and they, in here the JINI and Java technology

16:51:59  21    layer is also shown and the one who is familiar with

16:52:03  22    the art will know that the JINI and Java technology

16:52:07  23    in the layer relative to the others, where they are

16:52:11  24    and how they are processing information.
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16:52:14   1         Q    Okay.  So one would understand where a

16:52:16   2    JINI technology and a Java technology layer would

16:52:20   3    fit, but that doesn't necessarily mean that those

16:52:23   4    layers are in every Bluetooth device protocol stack;

16:52:28   5    correct?

16:52:32   6         A    I was not asked to look at the specific

16:52:38   7    Bluetooth technologies available in the marketplace

16:52:41   8    and what they use in those stacks.  They could be

16:52:44   9    using it, they could not be using it.  This is one

16:52:48  10    representation that this, this prior art shows,

16:52:53  11    which is one way of implementing it.

16:53:36  12              And I think if you look at the, my

16:53:42  13    declaration paragraph 34, line 13, it says that --

16:54:01  14    actually, I take it back.  It is line 10.  It says

16:54:10  15    that:  For example, based on Marchand's disclosure,

16:54:13  16    including, for example, that the network 30 devices

16:54:16  17    such as laptop computer, printer, personal digital

16:54:21  18    assistants, are all Bluetooth compliant and

16:54:25  19    JINI/Java capable.

16:54:35  20         Q    Referring to those devices you just

16:54:37  21    listed, I understand that.  I'm saying are all

16:54:45  22    Bluetooth capable devices, do all Bluetooth capable

16:54:50  23    devices necessarily have a JINI technology and Java

16:54:55  24    technology layer in their protocol stack?
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16:54:57   1         A    It will have a technology similar to what

16:55:02   2    JINI and Java technologies have.  It will have

16:55:05   3    technologies related to that.  But would it have

16:55:08   4    with every device, Bluetooth device would have that?

16:55:10   5    Not necessarily.  I haven't looked at all of the

16:55:15   6    Bluetooth radios and see what they use in there.

16:55:24   7         Q    What is a technology similar to Java

16:55:27   8    technologies that all Bluetooth devices would have?

16:55:33   9         A    In terms of JINI and Java technology?

16:55:36  10         Q    No.  You said that all Bluetooth devices

16:55:39  11    would have a technology similar to what Java

16:55:43  12    technologies have.  I'm asking what those

16:55:45  13    technologies are?

16:55:58  14         A    These will be software that are

16:56:04  15    interfacing with the operating system and the

16:56:09  16    application layer and services offered there.  So I

16:56:13  17    describe that also in my declaration.  For example,

16:56:30  18    in paragraph 33, the last two lines discusses that,

16:56:37  19    that it would have an operating system layer 18, a

16:56:41  20    Java technology layer and a JINI technology layer

16:56:45  21    and a JINI call control client and a SIP client in

16:56:55  22    there.

16:57:03  23         Q    You would agree not all Bluetooth capable

16:57:06  24    devices have an SIP client; correct?
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16:57:18   1         A    SIP, which is session initiation protocol,

16:57:32   2    I can't speculate on whether all the Bluetooth

16:57:36   3    devices would have it or not.  It is used, for

16:57:39   4    example, as an email or other types of session

16:57:43   5    initiation going on.  I haven't look at all of the

16:57:49   6    Bluetooth systems out there.  The one that I have

16:57:53   7    referenced in here, in Marchand, is capable of

16:57:58   8    performing SIP operations, SIP calls.

16:59:09   9         Q    Isn't the main teaching of Marchand the

16:59:12  10    ability to use the SIP client of the gateway that is

16:59:18  11    not existent on any of the other devices in the

16:59:22  12    piconet?

16:59:25  13              MR. MUKERJI:  Objection to form.

16:59:40  14         A    I would not characterize it that way.  I

16:59:43  15    have outlined what the main features of the Marchand

16:59:49  16    are in my declaration, which is the paragraph 25

17:00:02  17    throughout the declaration going to paragraph 34.

17:00:09  18    It's a number of different features that it offers

17:00:12  19    which are outlined there.

17:01:20  20         Q    The Bluetooth standard is based on a

17:01:23  21    master/slave protocol; is that correct?

17:01:41  22         A    I'm not sure what you mean by a

17:01:44  23    master/slave protocol.  I don't remember of any

17:01:47  24    specific protocol called a master/slave protocol in
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17:01:52   1    the IEEE definitions.

17:01:54   2         Q    So when I say the words master/slave

17:01:57   3    protocol, you don't know what that means?

17:01:59   4         A    I know what master/slave means.  But if

17:02:01   5    you are talking about master/slave protocol, is it a

17:02:04   6    specific protocol -- I know what master/slave means,

17:02:12   7    if that's what you are asking.

17:02:15   8         Q    Is Bluetooth based on master/slave

17:02:18   9    configuration?

17:02:32  10         A    Bluetooth has the capability to enable

17:02:35  11    master/slave operations in the network, yes.  That's

17:02:38  12    what I would characterize it as.

17:03:06  13         Q    And Marchand relies on a master/slave

17:03:09  14    configuration in defining the piconet between two

17:03:18  15    Bluetooth enabled devices; is that true?

17:03:40  16         A    Marchand on paragraph -- sorry -- on my

17:03:43  17    declaration, paragraph 27, I describe, the last two

17:03:47  18    lines of that paragraph, I do describe this feature

17:03:52  19    you just mentioned, that the mobile gateway 33 acts

17:03:56  20    as a Bluetooth master unit for the locally connected

17:04:00  21    services, such as laptop, printer acting as a

17:04:08  22    Bluetooth slaves-- acting as Bluetooth slaves to the

17:04:13  23    mobile phone.  Sorry.

17:04:15  24         Q    And in a master/slave arrangement there
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17:04:20   1    can only be one master; is that true?

17:04:24   2         A    Yes, it is true.

17:04:29   3         Q    And in a master/slave arrangement it's the

17:04:33   4    master controls all communication between the

17:04:37   5    slaves.  Is that also true?

17:04:49   6         A    I would characterize it as true in

17:04:51   7    general, yes.

17:04:58   8         Q    And in a master/slave arrangement in which

17:05:05   9    there are multiple slaves to that one master, those

17:05:09  10    two slaves cannot talk to each other without going

17:05:13  11    through the master; is that correct?

17:05:22  12         A    In general that is true, yes.  Yes, that

17:05:25  13    is true.

17:05:33  14         Q    Is there a limit to the number of devices

17:05:36  15    that can be part of a Bluetooth piconet?

17:05:43  16         A    Theoretically, no.  But in practice, yes.

17:05:49  17         Q    What is that limit?

17:05:52  18         A    It depends on the number of -- it depends

17:05:55  19    on how many bits it uses for the IP address and how

17:05:59  20    many bits it has there and so forth.

17:06:01  21         Q    There is no standard number defined in the

17:06:04  22    Bluetooth standard?

17:06:05  23         A    I don't recall at this point off the top

17:06:07  24    of my head.  But there is a physical limit to it.
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17:06:35   1         Q    Do you have an understanding of what a

17:06:37   2    scatternet is in the context of Marchand?

17:06:51   3         A    I have to look and see if Marchand

17:06:53   4    discussed it or not.

17:07:01   5         Q    Let me ask you in general.  Do you have a

17:07:04   6    general understanding of what a scatternet is?

17:07:06   7         A    Yes, I do.

17:07:08   8         Q    What is your understanding?

17:07:14   9         A    My understanding of a scatternet is a

17:07:16  10    number of local area networks that are scattered and

17:07:25  11    they are talking to each other.  Or they are

17:07:30  12    scattered over a, an area and they are talking, they

17:07:35  13    are communicating with each other.

17:07:42  14         Q    Is it fair to say a scatternet is multiple

17:07:48  15    independent piconets?

17:08:01  16         A    I would characterize it that there are

17:08:03  17    multiple piconets or local area networks that are

17:08:07  18    communicating with each other.  Independent or not,

17:08:10  19    I don't know that.  I can't say off the top of my

17:08:13  20    head.

17:08:14  21         Q    If I could point you to page 2 of

17:08:17  22    Marchand, and roughly around line 25, the last line

17:08:31  23    of that paragraph.

17:08:32  24         A    Uh-huh.
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17:08:33   1         Q    Can you read that last sentence for the

17:08:35   2    record?

17:08:36   3         A    Sure.  It is, "multiple independent and

17:08:41   4    non-synchronized Piconets form a scatternet."

17:08:45   5         Q    Is that consistent with your understanding

17:08:47   6    of what a scatternet is?

17:08:50   7         A    It is, yes.  Independent and

17:08:53   8    non-synchronized, I question that, but in general

17:08:59   9    it's a multiple number of piconets that are

17:09:02  10    communicating with each other.

17:09:07  11         Q    What is your understanding of what

17:09:10  12    non-synchronized means?

17:09:12  13         A    From this sentence I don't have a clear

17:09:16  14    understanding what that means.  It can mean

17:09:23  15    different things based on how it's interpreted.  Is

17:09:32  16    it synchronous that all the clocks are the same

17:09:36  17    clocks?  Does it use a global clock system, use a

17:09:38  18    local clock system?  There are many different

17:09:41  19    scenarios.  I don't know what they mean by

17:09:44  20    non-synchronized.  Neither from that one sentence

17:09:47  21    can I say what independent means unless there is a

17:09:50  22    clear description of that.

17:09:54  23         Q    And so in each of those piconets within a

17:10:01  24    scatternet the master of the given piconet, they
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17:10:08   1    control the clock and the synchronization; correct?

17:10:13   2         A    Within them -- I think you are talking

17:10:24   3    about the architecture of the actual -- you want me

17:10:27   4    to design and engineer and discuss the architecture

17:10:29   5    of what a piconet is, I don't believe that's true.

17:10:35   6    No.  That's not correct.

17:10:53   7         Q    What is the role of a master in a

17:10:59   8    master/slave configured piconet?

17:11:34   9         A    I can tell you in what functionalities and

17:11:37  10    how it is used in my declaration in terms of the,

17:11:46  11    the current discussions we have if you would like me

17:11:49  12    to focus on that.

17:11:56  13         Q    Let me ask you a different question.

17:11:59  14         A    Sure.

17:12:05  15         Q    A single device could be part of multiple

17:12:08  16    piconets at the same time; is that true?

17:12:15  17              MR. MUKERJI:  Objection to form.

17:12:26  18         A    Theoretically speaking, if you are talking

17:12:30  19    about -- you are asking me to speculate in terms of

17:12:33  20    theoretically speaking, would a single device in a

17:12:37  21    piconet can be a member of another piconet?

17:12:40  22    Possibly can exist.  It depends on the architecture.

17:12:49  23    I have to look at what it is.

17:12:52  24         Q    Wouldn't the fact that you could have
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17:12:54   1    multiple piconets within a scatternet, doesn't that

17:12:58   2    necessarily mean that some of those devices are

17:13:02   3    going to be on multiple piconets?

17:13:10   4         A    Not necessarily.  It's possible that the

17:13:13   5    piconets are communicating with each other or the

17:13:17   6    masters of the piconets are communicating with each

17:13:20   7    other.

17:14:23   8         Q    In the piconet described in Marchand,

17:14:29   9    would you agree that it's the JINI/Java technology

17:14:32  10    that allows the devices to share the services, to

17:14:35  11    connect -- well, to share services?

17:20:23  12         A    What I describe in my declaration, line

17:20:27  13    57, is that having the plug-in, a POSITA -- in

17:20:41  14    addition, a POSITA would have understood that

17:20:44  15    implementing Hoffman's cellular download plug-in

17:20:48  16    modules would have enabled various features to be

17:20:52  17    added, upgraded or replaced at any time, by

17:21:00  18    downloading new features and modules into the

17:21:05  19    memory.

17:21:19  20              And in paragraph 50 of my declaration,

17:21:30  21    line 6, is that discussing the plug-in based routing

17:21:45  22    software could have been implemented in Marchand's

17:21:48  23    mobile phone gateway to implement various types of

17:21:51  24    routing functions such as routing IP packets, IP
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17:21:55   1    address transmission, and would have been used in

17:21:57   2    conjunction with other technologies in Marchand's

17:22:00   3    gateway 33 such as JINI, et cetera.

17:22:09   4              So it's a combination of these together

17:22:12   5    which I'm discussing in providing a, in applying

17:22:21   6    JINI technologies.

17:22:23   7              MR. HAIGHT:  I object as non-responsive.

17:22:26   8    BY MR. HAIGHT:

17:22:26   9         Q    I wasn't asking you about Hoffman or

17:22:28  10    router plug-ins or anything else.  I'm talking just

17:22:32  11    about Marchand.

17:22:33  12         A    Okay.

17:22:33  13         Q    Now, let me point you to page 2 of

17:22:40  14    Marchand, around line, the last line that starts,

17:22:53  15    "the design of the JINI architecture."  Do you see

17:22:56  16    that?

17:22:57  17         A    Yes.

17:22:57  18         Q    Could you read that sentence, and it

17:22:59  19    continues on to page 3?

17:23:01  20         A    Yes, I will.  "A JINI system is a

17:23:07  21    Java-technology-centered, distributed software

17:23:18  22    system designed for simplicity, flexibility and

17:23:23  23    federation.  The JINI architecture provides

17:23:27  24    mechanisms for machines or programs to enter into a
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17:23:31   1    federation where each machine or program offers

17:23:35   2    resources to the other members of the federation and

17:23:38   3    uses resources as needed.  The design of JINI

17:23:43   4    architecture exploits the ability to move Java

17:23:48   5    programming language code from machine to machine,

17:23:51   6    and it unifies, under the notion of a service, the

17:23:56   7    user, the software, and the hardware components of

17:24:01   8    the machines themselves."

17:24:09   9              So what I would like to say in here is

17:24:12  10    that I do not in this declaration of '532, I am not

17:24:18  11    discussing the features of JINI as I just read here.

17:24:24  12    I think we are a bit spilling into other discussions

17:24:28  13    that we may have tomorrow on other patents.

17:24:33  14              I don't -- I prepared my declaration based

17:24:40  15    on the '532 patent, and in here what I'm discussing

17:24:46  16    is the features of in this case how we are using

17:24:52  17    some of the features of JINI as a, in paragraph 33,

17:24:59  18    the last line, as a JINI call control client, et

17:25:03  19    cetera.  I don't believe I discuss here the features

17:25:09  20    that you are talking about right now in the patent.

17:25:15  21    At least at this point I'm not discussing it.

17:25:26  22         Q    Will you turn to paragraph 33 of your

17:25:29  23    declaration?

17:25:30  24         A    Uh-huh.
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17:25:37   1         Q    And at the end of paragraph 33 you do

17:25:44   2    identify the Java technology layer, the JINI

17:25:48   3    technology layer, and the JINI call control client

17:25:54   4    in that paragraph, do you not?

17:26:11   5         A    Yes.  That's the one, yes, we were just

17:26:14   6    discussing, yes.

17:26:14   7         Q    And in paragraph 34 you discuss the JINI

17:26:18   8    technology layer and the Java technology layer in

17:26:21   9    the very next paragraph.  Is that also true?

17:26:24  10         A    Yes.  In line five of the Java technology

17:26:28  11    and JINI technology I discuss the use of JINI and

17:26:31  12    Java technology.

17:27:07  13              VIDEOGRAPHER:  This concludes disk number

17:27:09  14    six of the video deposition of Sayfe Kiaei, Ph.D.

17:27:17  15    The time is 5:26 p.m.  We are now off the record.

17:27:23  16                  (Recessed at 5:26 p.m.)

17:27:24  17                 (Reconvened at 5:41 p.m.)

17:27:24  18               (1443 Exhibit Number 9

17:27:24  19               was marked for identification.)

17:42:24  20              VIDEOGRAPHER:  This begins disk number

17:42:26  21    seven of the video deposition of Sayfe Kiaei, Ph.D.

17:42:34  22    The time is 5:41 p.m.  We are now on the record.

17:42:39  23    BY MR. HAIGHT:

17:42:58  24         Q    Dr. Kiaei, did you discuss any of the
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17:43:00   1    substance of your testimony while we were just on

17:43:03   2    break with counsel?

17:43:04   3         A    No, I did not, counsel.

17:43:07   4         Q    I believe you have been handed what has

17:43:09   5    been marked as Exhibit 1443-9?

17:43:13   6         A    Yes, I have that in front of me.

17:43:15   7         Q    Do you recognize that document?

17:43:16   8         A    Yes.

17:43:17   9         Q    What is Exhibit 1443-9?

17:43:24  10         A    That is the -- here we go.  Software

17:43:36  11    architecture for next generation routers, for router

17:43:41  12    plug-ins reference.

17:43:48  13         Q    That seems to be a paper that was

17:43:51  14    published for Sigcomm '98, S-I-G-C-O-M-M?

17:43:57  15         A    Yes.

17:43:57  16         Q    Is that fair?

17:43:58  17         A    Yes.

17:44:07  18         Q    This is a document you reviewed in

17:44:09  19    preparation for your declaration; true?

17:44:12  20         A    Yes, I did.

17:44:33  21         Q    If we refer to this article as simply

17:44:36  22    Router Plug-ins, will you understand that?

17:44:39  23         A    Yes, sir.

17:44:40  24         Q    In the article Router Plug-ins, would you
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17:45:05   1    agree that it describes particular software

17:45:09   2    architecture for routers?

17:45:20   3         A    The router plug-in describes -- I'm

17:45:23   4    reading paragraph 35, line two, describes an

17:45:30   5    extensible and modular router software architecture

17:45:34   6    that can be dynamically upgraded -- that can

17:45:38   7    dynamically upgrade router software in an

17:45:42   8    incremental fashion.

17:45:47   9         Q    And do you have a sense of what types of

17:45:53  10    routers this article is discussing?

17:46:02  11         A    Yes.  The software architecture of router

17:46:08  12    plug-ins -- I'm reading paragraph 36 -- allows code

17:46:11  13    modules called plug-ins to be dynamically added and

17:46:15  14    configured to the router.  The plug-ins are the

17:46:20  15    modules that is adding, and the code modules or

17:46:29  16    plug-ins are loaded into the kernel of a router in a

17:46:33  17    simple yet flexible fashion.

17:46:36  18         Q    Right.  My question is a little bit

17:46:38  19    different.  My question was what types of routers is

17:46:42  20    this article discussing?

17:46:43  21         A    Oh, what types of routers?  It was

17:47:24  22    discussing in general the general routers, however,

17:47:29  23    at the beginning of it it's discussing some examples

17:47:33  24    such as new functionality is being added in terms of
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17:47:38   1    IP routers, et cetera.

17:47:44   2         Q    What is your understanding of what a

17:47:47   3    general router is?

17:47:49   4         A    I think we had that discussion earlier

17:47:52   5    this morning in terms of a router which routes

17:47:56   6    communications between two networks.

17:48:13   7         Q    And in the time frame of October of 1998

17:48:27   8    did those routers -- let me ask a different

17:48:36   9    question.  The very first line of the abstract says:

17:48:40  10    "Present day routers typically employ monolithic

17:48:43  11    operating systems which are not easily upgradable

17:48:47  12    and extensible."  Do you see that?

17:48:49  13         A    Yes, I do.

17:48:50  14         Q    And present day at the time of this

17:48:52  15    article would have been around October of 1998; is

17:48:55  16    that fair?

17:48:56  17         A    Yes, it is.  Yeah.

17:49:02  18         Q    Do you have an understanding of what a

17:49:05  19    person of ordinary skill in the art at the time of

17:49:08  20    this paper would understand a present day router to

17:49:12  21    be?

17:49:14  22         A    In 1998?  Yes.  I have a pretty good

17:49:18  23    understanding of it.

17:49:19  24         Q    What is your understanding?
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17:49:21   1         A    A router would be what I described in

17:49:24   2    terms of routing -- connecting the two different

17:49:31   3    networks together and routing from one network to

17:49:34   4    another network.  Communications between two

17:49:35   5    networks.

17:49:36   6         Q    Would it include any particular hardware?

17:49:45   7         A    The specifics of the hardware depends on

17:49:49   8    the implementation, but not necessarily.

17:49:58   9         Q    Do you have an understanding what a

17:50:00  10    monolithic operating system is?

17:50:06  11         A    If you are referring to abstract, the

17:50:11  12    first line you just read, I presume you are talking

17:50:19  13    about that, and my understanding of what they mean

17:50:22  14    by there is monolithic in terms of -- there are

17:50:35  15    different ways to interpret this.  One could be in

17:50:40  16    terms of integrated operating system.  I don't know

17:50:43  17    what they exactly mean in there.  But if you want a

17:50:47  18    layman description of what they are talking about, I

17:50:49  19    can describe that.

17:51:21  20         Q    I'm sorry.  Were you done?

17:51:23  21         A    Yeah.  Monolithic, yeah.

17:51:28  22         Q    So in your review and study of this

17:51:32  23    reference, did you arrive at any interpretation of

17:51:34  24    what a monolithic operating system was?
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17:51:41   1         A    The characteristics of it from the rest of

17:51:44   2    the sentence that they are discussing in here, I

17:51:47   3    assume they meant is an operating system which is

17:51:50   4    not easily upgradeable or extensible, thereby the

17:51:57   5    name monolithic.

17:52:17   6         Q    Later on in that abstract, the last

17:52:20   7    sentence, do you have an understanding of what a

17:52:26   8    monolithic best-effort kernel is?

17:52:34   9         A    Again I'm going to rely on my

17:52:42  10    understanding of what this was saying, which is

17:52:48  11    discussing a -- and it's comparing the performance

17:52:54  12    of the new proposed router plug-in in various places

17:53:02  13    in the paper.  What he means is that it's an

17:53:17  14    operating system which is fixed and non-extensible

17:53:21  15    and not easily upgradeable.

17:53:26  16         Q    And that's referring to the kernel?

17:53:31  17         A    Referring to the kernel, yes.

17:53:36  18         Q    And how does a kernel relate to an

17:53:49  19    operating system, generally speaking?

17:54:05  20         A    Kernel in general means -- what they are

17:54:10  21    talking about here is a very generic, general

17:54:14  22    discussion of the kernel.  Whether it's, it's a

17:54:20  23    kernel of operating system or a kernel of a other

17:54:25  24    functionalities in a network system, such as other
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17:54:31   1    blocks used in there and the kernel software of that

17:54:33   2    with other blocks, so it's not going in absolute

17:54:39   3    form of saying a kernel being a specific part of a,

17:54:45   4    an operating system kernel.

17:54:57   5         Q    In the third sentence of the abstract it

17:55:00   6    says:  "We have designed and implemented a high

17:55:02   7    performance, modular, extended integrated services

17:55:06   8    router software architecture in the NetBSD operating

17:55:13   9    system kernel."  Do you see that?

17:55:14  10         A    Yes, I do.

17:55:16  11         Q    And this new architecture that's described

17:55:24  12    here, is that -- is that the extended integrated

17:55:40  13    services router, the EISR that's discussed

17:55:46  14    throughout this paper?

17:55:54  15         A    What is discussed in this paper is the --

17:56:03  16    in this paper it's discussing that based on the

17:56:06  17    Figure 1, and yes, it is, based on Figure 1.

17:56:18  18         Q    Do you have an understanding what a NetBSD

17:56:23  19    operating system is?

17:56:35  20         A    I have not encountered that before, that

17:56:42  21    specific operating system they discuss here.  But

17:56:44  22    when I read the paper, I recall seeing it in there

17:56:47  23    what it was, but I don't exactly remember now but I

17:56:51  24    see that.  I can look and find it for you.
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17:56:56   1         Q    So it refers to this NetBSD operating

17:57:00   2    system kernel?

17:57:04   3         A    Correct.

17:57:05   4         Q    And in Figure 1 there is a, on both sides

17:57:10   5    it's comparing a best-effort versus an EISR?

17:57:14   6         A    Uh-huh.

17:57:17   7         Q    And there is a, it looks like to be a user

17:57:19   8    layer and a kernel layer.  Do you see that?

17:57:23   9         A    Yes, I do.  Yes.

17:57:29  10         Q    Is the kernel part of the operating

17:57:32  11    system?

17:57:46  12         A    It's not clear here that is part of the

17:57:49  13    operating system or not.  It is a part of a -- for

17:57:56  14    this particular figure, excuse me, the kernel is

17:58:06  15    part of the, this particular router's operating

17:58:13  16    system or software, whatever the core of it is, yes.

17:58:30  17         Q    And if I could point you to page 230 of

17:58:35  18    the Router Plug-ins article, page 6 of the exhibit.

17:58:42  19    In the, I guess it's the second full paragraph that

17:58:48  20    starts "we envision."  Do you see that?

17:58:51  21         A    Yes, I do.

17:58:55  22         Q    The second sentence there says:  "First,

17:58:58  23    our architecture fits very well into the operating

17:59:01  24    system of small and mid-sized routers."  Do you see
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17:59:04   1    that?

17:59:05   2         A    Yes, I do.

17:59:05   3         Q    So is it fair to assume that this

17:59:08   4    architecture they are describing in this article is

17:59:10   5    part of the operating system?

17:59:13   6         A    Operating system of mid, small and

17:59:18   7    mid-sized routers, right.  Because in general

17:59:23   8    operating system is a very generic term that is used

17:59:27   9    for many different things.

18:00:57  10         Q    Sticking with that same paragraph, in the

18:01:00  11    time frame of 1998, the time of this paper, what

18:01:07  12    would one of ordinary skill in the art understand a

18:01:13  13    small router to be?

18:01:32  14         A    1998.  I don't know how they measure small

18:01:38  15    and large sizes of the router and what they mean in

18:01:43  16    here.  Is it based on -- it could be based on many

18:01:48  17    factors.

18:01:51  18         Q    And forgive me if I have forgotten your

18:01:55  19    resume', but would you consider yourself to have

18:01:58  20    been one of ordinary skill in the art at least as of

18:02:01  21    1998?

18:02:02  22         A    Yes.

18:02:03  23         Q    Do you have any understanding what you

18:02:05  24    would have thought a small router would have been in
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18:02:08   1    that time frame?

18:02:10   2         A    1998.  It's a relative term.  Even if you

18:02:19   3    were at that looking at it, if it was 1998 right now

18:02:23   4    sitting there, what was small and medium size at

18:02:31   5    that time is substantially different than what we

18:02:34   6    call small and medium if I was at that time.  It

18:02:37   7    depends on the size, it depends on the company,

18:02:40   8    where I was working.

18:02:43   9              If I was at Motorola looking at mobile

18:02:46  10    phone, I would have a different definition of small

18:02:49  11    and medium size routers.  If I was working on a

18:02:54  12    cable modem, I would call it differently, and if I

18:02:54  13    was working on a server, I would call it

18:02:57  14    differently.  I don't think there was a standard

18:02:59  15    that says that server has the biggest one and pagers

18:03:03  16    has the smallest one.  I mean how do you measure

18:03:06  17    them?  By what is the criteria for measurement in

18:03:11  18    there?  I would have an understanding of what it is.

18:03:16  19    But would I compare that by what?  I don't know what

18:03:19  20    that is.

18:03:21  21         Q    Would it be the size of a laptop?

18:03:48  22         A    I -- I can't speculate that when they are

18:03:51  23    talking about size, is it physical size versus

18:03:55  24    actual numbers of lines in a software or how much
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18:03:58   1    memory it takes or how big of a board it is, or how

18:04:03   2    many -- on the two different sides of the router how

18:04:11   3    many ports it has?  I can give you a general idea if

18:04:16   4    you like.

18:04:17   5         Q    That's what I'm asking, based on your

18:04:19   6    experience as a person who is of ordinary skill at

18:04:23   7    least in 1998.

18:04:30   8         A    In 1998 it depended on the implementation.

18:04:38   9    Medium -- I can give you a rough idea of small and

18:04:47  10    medium size router, I -- it again depends on

18:04:53  11    application.  Are you talking about -- can you be

18:04:55  12    more specific?  Can we focus at least on ISDN, cable

18:05:01  13    modem, network router, internet router?  Can you be

18:05:04  14    more specific?  Then I can give you better answer.

18:05:08  15         Q    What about the types of routers that are

18:05:10  16    discussed in the paper?

18:05:22  17         A    In the paper it's discussing general

18:05:26  18    network architecture and the router for -- I believe

18:05:29  19    it's discussed in the application of what it is.  I

18:06:15  20    don't think they had any specific routers they were

18:06:25  21    focusing on.  They -- it's noisy.  Let's stop for a

18:06:33  22    second.

18:06:51  23              All right.  They did not go into any

18:06:56  24    specific applications, but they have examples of the
�
                                                               177



18:06:59   1    plug-ins and the system they implemented on page

18:07:02   2    237, Section six.  And this is where they performed

18:07:28   3    a comparison of how to implement plug-ins and the

18:07:34   4    applications of the proposed methodology they talked

18:07:40   5    about.

18:07:43   6              The important thing about this reference

18:07:45   7    is that it teaches the art and the implementation of

18:07:51   8    a router plug-in.  What was medium or small at that

18:07:58   9    time, which was implemented in here based on their

18:08:07  10    system at Carnegie Mellon, was to prove the concept

18:08:13  11    and applications and implementation of that, how it

18:08:16  12    works, compared to the monolithic routers, but the

18:08:20  13    art was taught there and that is the key teachings

18:08:32  14    of this prior art.

18:08:42  15         Q    Is it your position that a person of

18:08:44  16    ordinary skill in the art reading this article would

18:08:48  17    not be able to say what a small or mid-sized router

18:08:51  18    is without additional information?

18:08:53  19         A    No.  That's not what I said.  What I said

18:08:57  20    was that without focusing specifically and telling

18:08:59  21    me what exact application you are looking for, then

18:09:03  22    I won't be able to give you a size-wise.  If you are

18:09:06  23    talking about the Telco and the routers in the, what

18:09:11  24    AT&T uses and what is their description of medium,
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18:09:15   1    small, large, it's quite different than a router

18:09:19   2    that I have in my house, what's medium and big in my

18:09:23   3    house.  If you focus on a specific example, I'll be

18:09:27   4    happy to tell you that.  Absolute number?  It's

18:09:31   5    really all relative.

18:09:32   6         Q    I understand the relative nature of

18:09:34   7    referring to something as small or mid-size.  My

18:09:38   8    question is how one of skill in the art would

18:09:42   9    understand that sentence that says our architecture

18:09:44  10    fits very well in the operating system of small and

18:09:48  11    mid-sized router in the context of this article?

18:09:54  12         A    It's hard to speculate what they meant by

18:09:57  13    that, from what they said at the time that the paper

18:10:01  14    was written and what was their understanding of

18:10:04  15    what's a small and mid-size routers by, by the

18:10:14  16    authors, by the authors of this paper.  For me it's

18:10:28  17    hard to say.

18:10:30  18         Q    Let's read that very next sentence on page

18:10:32  19    230 where it says, "it is particularly well

18:10:35  20    suited" --

18:10:37  21         A    Sure.

18:10:37  22         Q    -- "to the implementation of modern edge

18:10:40  23    routers that are responsible for doing flow

18:10:42  24    classification, and for enforcing the configured
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18:10:45   1    profiles of differential service loads."

18:10:51   2              Do you have an understanding of what a

18:10:54   3    modern edge router is as used in this reference?

18:11:02   4         A    I don't know if they are specifically

18:11:03   5    discussing -- I don't think they are talking about

18:11:06   6    specifically modern edge router as specifically for

18:11:17   7    any specific edge application, if that's what they

18:11:21   8    mean.

18:11:21   9         Q    My question is a little different.  My

18:11:22  10    question was whether you understand what a modern

18:11:25  11    edge router is?

18:11:26  12         A    In general they are talking about at the

18:11:28  13    time of 1998, it was what's a modern router that was

18:11:33  14    at the time being used.

18:11:35  15         Q    Okay.

18:11:39  16         A    What is important here is, again I want to

18:11:42  17    emphasize, the fact that it's the concept that is

18:11:45  18    introduced which shows a dynamic, distributed -- a

18:11:53  19    dynamic nature of these plug-ins that is introduced

18:11:59  20    to replace what they call a monolithic, not easily

18:12:06  21    upgradeable router.  That concept which is the core

18:12:17  22    concept of what they are trying to discuss and what

18:12:21  23    it is teaching, what it could be implemented at that

18:12:25  24    time is quite different than from application to
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18:12:30   1    application.

18:12:31   2         Q    Object again as non-responsive.  My

18:12:34   3    question is what an edge router is.  I'm not talking

18:12:38   4    about what's important about the article.  A very

18:12:41   5    specific question of what an edge router is.  Do you

18:12:43   6    not know what an edge router is in the context of

18:12:47   7    this article?

18:12:57   8         A    It's not clear to me reading that sentence

18:13:00   9    what they mean by a modern edge router.  If they are

18:13:04  10    talking about edge protocol, if they are talking

18:13:05  11    about edge router being a specific product that was

18:13:09  12    then available, edge is also a wireless protocol.  I

18:13:18  13    don't know what they mean, if that's the one they

18:13:20  14    mean, but nowhere in the paper they talk about that

18:13:24  15    in terms of edge being the wireless protocol.

18:13:29  16         Q    Again, would one of skill in the art

18:13:31  17    understand what an edge router is during the 1998

18:13:35  18    time frame?

18:13:36  19              MR. MUKERJI:  Objection to form.

18:13:37  20         A    I have already answered your question.

18:13:40  21    Looking at that, I don't know what they mean by

18:13:42  22    modern edge router.

18:13:43  23         Q    I understand you don't.  My question is

18:13:45  24    would one of ordinary skill in the art at the time
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18:13:48   1    of 1998 understand what an edge router is?

18:13:53   2         A    They -- there is no description of what

18:13:56   3    the sentence modern edge router, what those three

18:14:00   4    words mean.

18:14:01   5         Q    Okay.  Do you have a sense of -- let me

18:14:13   6    start over.

18:14:16   7              Do you have a sense of what size router

18:14:19   8    would be required to perform flow classification and

18:14:25   9    enforcing configured profiles of differential

18:14:30  10    service flows?

18:14:32  11         A    Today?

18:14:33  12         Q    In 1998 at the time of this article.

18:14:49  13         A    We are -- I understand what it would take

18:14:54  14    to implement a various forms of router that they,

18:15:00  15    different profiles, different services flows.  The

18:15:06  16    issue is that the application to application of this

18:15:09  17    could substantially be different.

18:15:11  18              As I brought up the example to you of the

18:15:14  19    modern router at the time in 1998, this was a time

18:15:20  20    that ISDN was being replaced by cable modem, and

18:15:44  21    wireless data was entering in 2G wireless protocols,

18:16:00  22    optical routers had, were available, but mostly in

18:16:08  23    the Telcos, large servers were quite different than

18:16:15  24    the servers these days.  As I said, if you tell me
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18:16:19   1    specific application, I'll be happy to tell you what

18:16:24   2    an approximate size or software or whatever for that

18:16:28   3    could be.

18:17:26   4         Q    Router Plug-ins doesn't discuss or

18:17:30   5    implement Java technology does it?

18:17:36   6         A    It does not discuss Java technology, but

18:17:46   7    the overall implementation of how the plug-ins are

18:17:51   8    used can be implemented in different softwares.

18:18:11   9         Q    In the operating systems; correct?

18:18:14  10         A    Router operating systems.  I want to be

18:18:19  11    specific, router operating systems.

18:18:23  12         Q    Sure.

18:18:23  13         A    Yeah.  Thank you.

18:18:56  14              MR. HAIGHT:  I have no more questions at

18:18:58  15    this time.

18:19:02  16              THE WITNESS:  Thank you, counsel.

18:19:03  17              MR. MUKERJI:  I have no questions at this

18:19:04  18    time.  This concludes the deposition.

18:19:08  19              THE WITNESS:  Thank you, counsel.

          20              VIDEOGRAPHER:  This concludes the video

          21    deposition of Sayfe Kiaei, Ph.D., consisting of

          22    seven DVD disks.  The time is 6:18:33 p.m.  We are

          23    now off the record.

          24               (Whereupon, at 6:18 p.m., the
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