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o: Mail Stop 8 
Director of the U.S. Patent and Trademark Office 

P.O. Box 1450 
. 1 -

REPORT ON THE 
FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has 
been filed in the U.S. Distric t Court Southern Dislli ct of California on the following: _X_ Patents or _ 
Trademarks: 

DATE FILED US District Court Southern District of California 

In the above-entitled case, the following patents(s)/ trademark(s) have been included: 

ATE INCLUDED INCLUDED BY 

In the above-entitled case, the following decision has been rendered or judgment issued: 

F ECISION/JUDGMENT 

l(BY) DEPUTY CLERK 
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o: Mail Stop 8 
Director of the U.S. Patent and Trademark Office 

P .O. Box 1450 

REPORT ON THE 
FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has 
been filed in the U.S. District Court Southern Dist.Jiict of California on the following: _X_ Patents or_ 
Trademarks: 

US District Court Southern District of California 

In the above-entitled case, the following patents(s)/ trademark(s) have been included: 

ATE INCLUDED INCLUDED BY 

In the above-entitled case, the following decision has been rendered or judgment issued: 

IDECISION/JUDGMENT 

l(BY) DEPUTY CLERK 
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o: Mail Stop 8 
Director of the U.S. Patent and Trademark Office 

P .O. Box 1450 

REPORT ON THE 
FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has 
been filed in the U.S. District Court Southern Dist.Jiict of California on the following: _X_ Patents or_ 
Trademarks: 

DATE FILED US District Court Southern Dist.Jict of California 

PATENTOR 

In the above-entitled case, the following patents(s)/ trademark(s) have been included: 

ATE INCLUDED INCLUDED BY 

In the above-entitled case, the following decision has been rendered or judgment issued: 

IDECISION/JUDGMENT 

l(BY) DEPUTY CLERK 
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ISSUE DATE PATENT NO. 

04/09/2013 8416862 
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UNITED STATES DEPARTMENT O F COMMERCE 
United States Patent and Tradema rk Office 
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P.O. Box 1450 
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ATTORNEY DOCKET NO. CONFIRMATION NO. 

BP4880 6712 

ISSUE NOTIFICATION 

The projected patent number and issue date a.re specified above. 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(application filed on or after May 29, 2000) 

The Patent Term Adjustment is 2247 day(s). Any pa1tent to issue from the above-identified application will 
include an indication of the adjustment on the front pag,e. 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
detennines Patent Te1m Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Information 
Retiieval (PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the 
Office of Patent Legal Administi·ation at (571)-272-7702. Questions relating to issue and publication fee 
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management 
(ODM) at (571)-272-4200. 

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants): 

Carlos Aldana, San Francisco, CA; 
Joonsuk Kim, San Jose, CA; 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location 
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous 
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 
works to encourage and facilitate business investment. To learn more about why the USA is the best country in 
the world to develop technology, manufacture products., and grow your business, visit SelectUSA.gov. 
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UNITED S TATES P ATENT AND TRADEMARK O FFICE 

APPLICA T!ON NO. FILING DATE FIRST NAMED INVENTOR 

I 1/237,341 09/28/2005 Carlos Aldana 

51472 7590 03/01/2013 
GARLICK & MARK.ISON 
P.O. BOX 160727 
AUSTIN, TX 78716-0727 

UNITED STA TES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address, COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria. Virginia 22313-1450 
www .11spto.gov 

ATTORNEY OOCKET NO. CONFIRMATION NO. 

BP4880 6712 

EXAMINER 

NEFF. MICHAEL R 

ART UNIT PAPER NUMBER 

2631 

NOTIFICATION DATE DELIVERY MODE 

03/01/2013 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 
MMURIXX::K@TEXASPATENTS.C0M 
ghmptocor@texaspatents.com 
smcwhinnie@texaspatents.com 

PTOL-90A (Rev. 04/07) 



Response to Rule 312 Communication 

Application No. 

11/237,341 

Examiner 

MICIHAEL NEFF 

Applicant(s) 

ALDANA ET AL. 

Art Unit 

2631 

- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -

1. 181 The amendment filed on 07 February 2013 under 37 CFR 1.312 has been considered, and has been: 

a) 181 entered. 

b) D entered as directed to matters of form not affecting the sc:ope of the invention. 

c) D disapproved because the amendment was filed after the payment of the issue fee. 

Any amendment filed after the date the issue fee is paid must be accompanied by a petition under 37 CFR 1.313(c)(1) 

and the required fee to withdraw the application from i:ssue. 

d) D disapproved. See explanation below. 

e) D entered in part. See explanation below. 

/Shuwang Liu/ 
Supervisory Patent Examiner, Art Unit 2631 

U.S . Patent and Trademark Office 

/MICHAEL R. NEFF/ 
Examiner, Art Unit 2631 

PTOL-271 (Rev. 04-01) Reponse to Rule 312 Communication Part of Paper No. 20130225 



IN THE SPECIFICATION 

OK TO ENTER: /M.N./ 

02/25/2013 

Serial No.: 11/237,341 
Examiner: Michael R. Neff 

Please amend the Cross References to Related Applications paragraph as follows: 

This application is a continuation-in-part of U.S. Utility Application No. 11/168, 793, 

filed June 28, 2005 which claims ptiolity to llJ.S. Provisional Patent Application Se1ial No. 

60/673,451, filed April 21, 2005, and this application also claims prio1ity to U.S. Provisional 

Patent Application Se1ial No. 60/698,686, filed July 13, 2005, all of which are incorporated 

herein by reference for all purposes. 
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PART B- FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), to: .Mail Mail Stop ISSUE FEE 
Commi<;sioner for Patents 
P.O. Box 1450 

orfu 
Alexandria, Virginia 22313-1450 
(571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks I through 5 should be completed where 
appropriate. All further correspondence including the Patent, advance orders and noti ficalion of maintenance fees will be mailed lo the cuffenl corres_QOndence address as 
indicated unless corrected below or directed otherwise in Block I , by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for 
maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block l foe any change of address) Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmissmn. 

51472 7590 12/28/2012 

GARLICK & MARK.ISON 
P.O. BOX 160727 
AUSTIN, TX 78716-0727 

APPLICATION NO. FILING DATE 

11/237,341 09/28/2005 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transminal is being deposited with the United 
States Postal Service with suiYicienl postage for first class mail in an envelope 
addressed 10 the Mail Stop ISSUE FEE address above, or being facsimile 
transmined 10 the USPTO (571) 273-2885, on the date indicated below. 

(Depositor's name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Carlos Aldana BP4880 6712 

TITLE OF INVENTION: Efficient feedback of channel information in a closed loop beamforming wireless communication system 

APPLN. TYPE SMALL ENTITY ISSUE FEE D UE 

nonprovisional NO $1770 

EXAMINER ART UNIT 

NEFF, MICHAEL R 2631 

I . Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

0 Change of correspondence address (or Change of Correspondence 
Address form PTO/SB/ I 22) anached. 

Id "Fee Address" indication (or "Fee Address" Indication form 
~O/SB/47; Re v 03-02 or more recent) attached. Use of a Customer 
Numbet· is required. 

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) D UE DATE DUE 

$300 $0 

CLASS-SUBCLASS 

375-299000 

2. For printing on the patent front page, list 

(I) the names of up to 3 registered patent allomeys 
or agents OR, alternatively, 

(2) the name of a single fim1 (having as a member a 
registered attorney or agent) and the names of up lo 
2 registered patent allomeys or agents. If no name is 
listed, no r,ame will be printed. 

$2070 03/28/2013 

1 Garlick & Marki son 
2 Holly L. Rudnick 

3 _____________ _ 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will apt~ear on the patent. If an assignee is identified below, the document has been filed for 
recordation as set forth in 37 CFR 3. I l . Completion of this fom1 is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Broadcom Corporation Irvine:, CA 

Please check the appropriate assignee category or categories (will nol be printed on the patent): 0 Individual \u Corporation or other private group entity O Government 

4a. The following fee(s) are submitted: 

Iii Issue Fee 

ii Publication Fee (No small entity discount permined) 

0 Advance Order - # of Copies ________ _ 

5. Change in Entity Status (from slalus indicated above) 

0 a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. 

4b. Payment of:Fee(s): (Please fiI·st reapply any previously paid issue fee shown above) 

0 A check i.s enclosed. 

~ Payment by credit card. W>fln.VT.Q.:Ul.3&-~~ 

xJ 'The Director is hereby authorized to charge t~Qe~j'1deiee{s), any deficiency, or credit_ any 
overpaymient, to Deposit Account Number - (enclose an extra copy of this form). 

0 b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR l .27(g)(2). 

NOTE: The Issue Fee and Publication Fee (if required) will nol be accepted from anyone· other than the applicant; a registered attorney or agent; or the assignee or other party in 
interest as shown by the records of the United States Patent and Trademark Office. 

Authorized Signature /Ha])y I , Rudnick/ 

Typed or printed name Holly L. Rudnick 

Date 02/28/2013 

Registration No. -~4_3~0_6_5 _________ _ 

This collection of information is required by 37 CFR 1.31 l . The information is required Ito oblain or retain a be.nefit by the public which is to file (and by the US PTO to process) 
an aPPlication. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR I. 14. This collection is estimated to take 12 minutes to complete, including gathering, preparrng, and 
submming the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you reguire to complete 
this form and/or suggestions for reducing this burden, should be sent to the Chief Infom1ation Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. 
Box 1450, Alexandna, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED- FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, 
Alexandria, Virginia 22313- 1450. 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a coll.ection of information unless it displays a valid 0MB con~·ol number. 

PTOL-85 (Re v. 02/ I I) Approved for use through 08/31/2013. 0MB 06511-0033 U.S. Patent and Trademark Office; U.S. DEPAR1MENT OF COMMERCE 



[ 

Docket BP4880 

PTO/S8/47 {03.Crd} 
Approved for ut-e through 03/3·;/20-12. 0MB 0651-0016 

U .S P?.tent and Trademark Office; U. S DEPARTMENT OF COMMERCE 
UPLler me Paper*urk Reduction Act of 1995, no persons are reqt:ired to re.Bpond to a collection o: !Pformation unless it d:sp:ays a valid OMS control rn..:mber. 

"FEE ADDRESS" !INDICATION FORM 

Address to: Fax to: 
Mail Stop M Correspondence 571-273-6500 
Commissioner for Patents -OR-
P.O. Box 1450 
Alexandria, VA 22313-1450 

INSTRUCTIONS: The issue fee must have been paid for app!ication(s) listed on this form. In addition. 
only an address represented by a Customer Number can be established as the fee address for maintenance 
fee purposes (hereafter, fee address). A fee address slhouid be established when correspondence re!ated to 
maintenance fees shou!d be mailed to a diffment add1·ess ti1an the correspondence address for the application. 
When to check the first box below: If you have a Customer Number to represent the fee address. When 
to check the second box below: If you have no Customer Number representing the desired fee address, 
in which rnse a completed Request for Customer Number (PTO/SB/125) must be attached to this form. For 
more information on Customer Numbers, see the Manual of Patent Examining Procedure (MPEP) § 403. 

For the following listed application(s), please recognize as the 'Tee Address" under the provisions of 37 CFR 
1.363 the address associated with: 

[R] Customer Number: 

I 51472 I 
OR 

□ The attached Request for Customer Number (PTO/SB/125) form. 

PATENT NUMBER APPLICATION NUMBER 
{rr known) 

11/237,341 

Completed by (check one): 

D Applicantilnventor /Holly L. Rudnkk/ 

Signature 

[Kl Attorney or Agent of record 43,065 Holly L. Rudnick 

(Reg. No.) Typed or printed name 

D Assignee of record of the entire interest. See 37 CFR 3.71. (214) 856-5372 

Statement under 37 CFR 3.73(b) is enclosed. Requester's telephone number 
(Form PTO/SBi96) 

D Assignee recorded at Reel Frame 
Febniary 28, 2013 

Date 

NOT!:.:: Signatur-35 c,f a!I the i:wer:tors or assigr:ees cf reccrd of the er1tim interest or their representative(s) am r-lt:iwred. Submit mu:t:ple fem-is if mere that one 
signature is required, see be:lcw". 

[xj • Tota! of I forms are submitted. 

--- ... . - -1 :1;s !X.>decuon o: ;n:ormation ;:-; requ;red ny 31 CFR 1 .363. : he imonna:tion Is reqtiIrefl tr, (J!°Jtain t)f reum~ a bem~,:it by tt1e pun:s!'~ wh1ct1 1s t(J file (arid tJy t~1e USPTO 
to pro..::e~) an application. Cr;r,f;der-tia!ity is gove:-r•ed by 35 U.S.C. 122 and 37 CFR 1. 11 and 1.14. This co:iection is estirna ted to take 5 m irn; tes to complete, 
including g3therir.g, prepar!P.g, an-:-J Slibn1ttting the completed applic3tion fcrm to tl1e USPTO. Ti:ne V✓l!I va~/ depending upon the iP.div:duel casf;. Any comments on 
the amour1t of t.irne you require to cornp!ete tt1is forrn an dim suggest.ions for :-edliieing this burden, sholild be sent to tt1e Chief !nfmrnaHr.m Officer, U.S Paterit and 
Traaemaii: Oflke, U.S. Departmer,t c,f CQmmecce, P.O . Bex 1450, Alex-sndria. 'VA 223-13- 1450. DO NOT SEND COMPLETED FORMS TO TH!S A DDRESS. 
SEND TO: Mail Slop M Corrasp<>ndence, Commlssloner for Patents, P.O. Be>x 1450, Alex;:mdrla, VA 22313,1450. 

If you need assistance in compieting the fonn, caii 1-800-PT0-9'! 99 end seiect option 2. 
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Certification (Jnde1· 37 C.F.R. 1.8 

Date of Mailing or Transmission: February 28, 2013. I hereby certify that I have caused the document indicated herein on the 
dale indicated above to be transmitted via the Office electronic filin.g system in accordance with 37 C.F.R. Sec. l.6(a)(4). 

BY: /Vicki L. Andrews/ 
signature 

Name: Vicki L. Andrews 
typed name 

PATENT APPLICATION 
IN THE UNITED STATES PATEINT AND TRADEMARK OFFICE 

First Named Inventor: Carlos Aldana 
Application No: 11/237,341 
Filing Date: 09/28/2005 
Confirmation No. 6712 

Examiner: Michael R. Neff 
Art Unit: 2631 
Docket No: BP4880 

Title: Efficient feedback of channel info1mation in a closed loop beamforming wireless 
communication system 

COMMENT ON STATEMENT OIF REASONS FOR ALLOWANCE 

Date: February 28, 2013 

Mail Stop Issue Fee 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

Applicant recognizes that in accordance with M.P.E.P. § 1302.14, the Examiner's 

reasons for allowance need not set forth all of the details as to why the claims are 

allowed. Applicant does not concede that the: Examiner's stated reasons for allowance are 

the only grounds for patentability of the allowed claims or that any element excluded 

from the Examiner's Reasons for Allowance is taught or suggested by the a1t of 

record. Fmther, Applicant does not concede that all of the elements identified by the 

Examiner are necessary to distinguish the prior art of record or to satisfy the requirements 

of 35 U.S.C. § 112. In addition, the Examiner does not assert, and Applicant would not 

concede, that the Examiner's reasons have any bearing on the patentability of claims in 

any other applications directed to the disclosed subject matter. 

Each dependent claim stands on its own and is allowable on its own merits. In 

particular, each dependent claim may be allowable on the basis of a combination of some 

of the features recited in the dependent clairn1 and its base claim(s), which combination of 

features may not include all of the elemernts identified in the Examiner's reasons for 

allowance. 



Application No. 11 /237 ,341 Docket No. BP4880 

No additional fees are believed to be due. In the event that additional fees are due 

or a credit for an overpayment is due, the Commissioner is hereby authorized to charge 

any additional fees or credit any overpayment to Garlick & Markison Deposit Account 

No. 50-2126. 

RESPECTFULLY SUBMITTED, 
By: /Holly L. Rudnick/ Reg. No. 43,065 

Holly L. Rudnick 
Garlick & Markison 
P. 0. Box 160727 

Austin, TX 787 I 6-0727 
Phone: (214) 856-5372 

Fax: (888) 332-2640 
email: hrudnick@texaspatents.com 



Electronic Patent Appliication Fee Transmittal 

Application Number: 11237341 

Filing Date: 28-Sep-2005 

Title of Invention: 
Efficient feedback of channel information in a closed loop beamforming 
wirel,!ss communication system 

First Named Inventor/Applicant Name: Carbs Aldana 

Filer: Holly L. RudnickNicki Andrews 

Attorney Docket Number: BP48:30 

Filed as Large Entity 

Utility under 35 USC 111 (a) Filing Fees 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Utility Appl Issue Fee 1501 1 1770 1770 

Publ. Fee- early, voluntary, or normal 1504 1 300 300 



Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USD ($) 2070 



Electronic Acknowledgement Receipt 

EFSID: 15075456 

Application Number: 11237341 

International Application Number: 

Confirmation Number: 6712 

Title of Invention: Efficient feedback of channel information in a closed loop beamforming 
wireless communication system 

First Named Inventor/Applicant Name: Carlo:s Aldana 

Customer Number: 51472 

Filer: Holly L. RudnickNicki Andrews 

Filer Authorized By: Holly L. Rudnick 

Attorney Docket Number: BP48130 

Receipt Date: 28-FEB-2013 

Filing Date: 28-SEP-2005 

Time Stamp: 11:38:03 

Application Type: Utilit)I under 35 USC 111 (a) 

Payment information: 

Submitted w ith Payment yes 

Paym ent Type Credit Card 

Paym ent was successfully received in RAM $2070 

RAM confi rmatio n Number 1339'1 

Deposit Account 502126 

Authorized User ANDHEWS, VICKI 

The Director of the USPTO is hereby autho rized to charge indica1ted fees and c redit any overpaym ent as follows: 

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges) 



File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (ifappl.) 

BP4880-l,;sueFeeTransmittal. 
98311 

1 Issue Fee Payment (PTO-858) 
pdf 

no 1 
d8ca0291OG3a264b0649593.lOe 1 a9Scb8f8 , ... , 

Warnings: 

Information: 

1612868 

2 Miscellaneous Incoming Letter BP4880-FEie-Address-Form.pdf no 1 
1430eb624ct6618"253af65Sc926936b4988:l 

59515 

Warnings: 

Information: 

Post Allowance Communication -
11023 

3 
Incoming 

BP48E:O-Comment.pdf no 2 
d28a0702b40e2<3098a1c::Oc05f77da69293 

e2af4 

Warnings: 

Information: 

31 528 

4 Fee Worksheet (S806) fee-info.pdf no 2 
6c4844e4<.3f561d4fc'l e87ee0bc04<30d79 

sr~ 

Warnings: 

Information: 

Total Files Size (in bytes) 1753730 

This Acknowledgement Receipt evidences receipt on the no,ted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54} will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an inter-national application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Re,ceiving Office 
If a new international application is being filed and the inte1rnational application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 



Certification (Jnde1· 37 C.F.R. 1.8 
Date of Mailing or Transmission: February 7, 2013, I hereby certify that I have caused the document indicated herein on the date 

indicated above to be transmitted via the Office electronic filing system in accordance with 37 C.F.R. Sec. 1.6(a)(4). 

BY: /Vicki L. Andrews I 

signature 
Name: Vic ki L. Andrews 

typed name 

PATENT APPLICATION 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant(s): 

Serial No.: 

Filed: 

Carlos Aldana 

11/237,341 

09/28/2005 

Docket: 

Art Unit: 

Examiner: 

BP4880 

2631 

Michael R. Neff 

Title: Efficient Feedback of Channel Information in a Closed Loop Beamforming 
Wireless Communication Sys1tem 

M/S Issue Fee 
Commissioner for Patents 
P. 0. Box 1450 
Alexandria, VA 22313-1450 

AMENDMENT UNDER § 312 

February 7, 2013 

1.312 AMENDMENT 

This amendment is being filed to amend the priority paragraph. No new matter is being 

added herein. 



IN THE SPECIFICATION 

Serial No.: 11/237,341 
Examiner: Michael R. Neff 

Please amend the Cross References to Related Applications paragraph as follows: 

This application is a continuation-in-part of U.S. Utility Application No. 11/168, 793, 

filed June 28, 2005 which claims ptiolity to llJ.S. Provisional Patent Application Se1ial No. 

60/673,451, filed April 21, 2005, and this application also claims prio1ity to U.S. Provisional 

Patent Application Se1ial No. 60/698,686, filed July 13, 2005, all of which are incorporated 

herein by reference for all purposes. 
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REMARKS 

Serial No.: 11/237,341 
Examiner: Michael R. Neff 

The amendment to the section entitled "Cross Reference to Related Applications" is 

made to clarify and more clearly identify the p1io1ity claims. No new matter has been added. 

The priority claim as amended does not make any p1iority claim that was not previously made in 

the Specification. Applicants provide herewith a Supplemental Application Data Sheet. 

Applicants respectfully request an updated Filing Receipt. 

No additional fees are believed to be due. In the event that additional fees are due or a 

credit for an overpayment is due, the Commissioner is hereby autho1ized to charge any 

additional fees or credit any overpayment to Garlick & Markison Deposit Account No. 50-2126. 

The Examiner is invited to contact the undersigned by telephone or email if the Examiner 

believes that such a communication would advarnce the prosecution of the present invention. 

RESPECTFULLY SUBMITTED, 
By: /Holly L. Rudnick/ Reg. No. 43,065 

Holly L. Rudnick 
Garlick & Markison 

P. 0. Box 160727 
Austin, TX 78716-0727 
Phone: (214) 856-5372 
Fax: (888) 332-2640 

emmil: hrudnick@texaspatents.com 
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U.S. Application Number: 11/237,341 

SUPPLEMENTAL APPLICATION DATA SHEET 

Kindly amend the domestic benefit claim, as follows: 

This application is a continuation-in-part of U.S. Utility Application No. 11/168,793, 

filed June 28, 2005 which claims p1iolity to U.S. Provisional Patent Application Selial No. 

60/673,451, filed April 21, 2005, and this application also claims priority to U.S. Provisional 

Patent Application Serial No. 60/698,686, filed July 13, 2005, all of which are incorporated 

herein by reference for all purposes. 

RESPECTFULLY SUBMITTED, 
By: /Holly L. Rudnick/ Reg. No. 43,065 

Holly L. Rudnick 
Garlick & Markison 

P. 0. Box 160727 
Austin, TX 78716-0727 
Phone: (214) 856-5372 

Fax: (888) 332-2640 
email: hrudnick@texaspatents.com 
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Notice of Allowability 

Application No. 

11 /::'.37,341 
Examiner 

MICHAEL NEFF 

Applicant(s) 

ALDANA ET AL. 
Art Unit 

2631 

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address-­
All claims being allowable, PROSECUTION ON THE MERITS IS (OR f'IEMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or otl1er appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1. IZI This communication is responsive to Patent Board decision filed 12/14/2012. 

2. D An election was made by the applicant in response to a restriction requirement set forth during the interview on __ ; the restriction 
requirement and election have been incorporated into this action. 

3. IZI The allowed claim(s) is/are 1-20. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution 
Highway program at a participating intellectual property office for the corresponding application. For more information, please see 
httgJ/www.us_pto._gov/patents/ init events,'.p£h/index.lst, or send an inquiry to PPHfeedback@usgto._gov . 

4. D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a) D All b) D Some• c) D None of the: 

1. D Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documeints have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

• Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5. D CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

D including changes required by the attached Examiner's Amendment/ Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying lndlcla such as the application number (see 37 CFR 1.84{c):i should be written on the drawings In the front (not the back) of 
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d). 

6. □ DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. D Notice of References Cited (PTO-892) 

2. D Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date __ 

3. D Examiner's Comment Regarding Requirement for Deposit 
of Biological Material 

4. IZI Interview Summary (PTO-413), 
Paper No./Mail Date 12/1712012 . 

/MICHAEL R. NEFF/ 
Examiner, Art Unit 2631 

U.S. Patent and T rademark Office 

5. ~ Examiner's Amendment/Comment 

6. ~ Examiner's Statement of Reasons for Allowance 

7. D Other __ . 

PTOL-37 (Rev. 09·12) Notice c•f Allowablllty Part of Paper No./Mail Date 20121217 



Examiner-Initiated Interview Summary 

Application No. 

11/237,341 

Examiner 

MICHAEL NEFF 

All participants (applicant, applicant's representative, PTO personnel): 

(1) MICHAEL NEFF. 

(2) Holly Rudnick. 

Date of Interview: 17 December 2012. 

Type: [:83 Telephonic O Video Conference 
0 Personal [copy given to: 0 applicant 

Exhibit shown or demonstration conducted: 0 Yes 
If Yes, brief description: __ . 

(3) __ . 

(4) __ . 

0 applicant's representative] 

[:83 No. 

Issues Discussed 0101 0 112 0 102 0 103 [:8]0t~1ers 
(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion) 

Claim(s) discussed: Q. 

Identification of prior art discussed: n/a. 

Substance of Interview 

Applicant(s) 

ALDANA ET AL. 

Art Unit 

2631 

(For each issue discussed, provide a detailed description and indicate if agreement was re..,ched. Some topics may include: identification or clarification of a 
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc .. .) 

Discussed examiners amendments to detail every element of the claimed equations. 

Applicant recordation instructions: It is not necessary for applicant to provide a separate record of the substance of interview. 

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of 
the substance of an interview should include the items listed in MPEP 71 :3.04 for complete and proper recordation including the identification of the 
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the 
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised. 

0 Attachment 

/MICHAEL R. NEFF/ 
Examiner, Art Unit 2631 

U.S. Patent and Trademark Office 
PTOL-413B (Rev. 8/ 11/2010) Interview Summary Paper No. 20121217 



Application/Control Number: 11 /237,341 

Art Unit: 2631 

DETAILED ACTION 

EXAMINER'S .AMENDMENT 

Page 2 

1. An Examiner's amendment to the record appears below. Should the changes 

and/or additions be unacceptable to the appllicant, an amendment may be filed as 

provided by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST 

be submitted no later than the payment of the issue fee. 

Authorization for this Examiner's amendment was given in a telephonic interview 

with Holly Rudnick on 12/17/2012. 

Please make the following amendments to tl1e claims: 

1) In claim 6, line 8; please amend 'Rotation.' to read "Rotation, wherein N is 

a number of transmit antennas, Mis a number of receive antennas, and 

wherein i and j are each intege,rs." 

2) In claim 14, line 8; please amend 'Rotation.' to read "Rotation, wherein N 

is a number of transmit antennas, M is a number of receive antennas, and 

wherein i and j are each intege-rs." 

3) In claim 19, line 11 ; please amend 'Rotation.' to read "Rotation, wherein N 

is a number of transmit antennas, M is a number of receive antennas, and 

wherein i and j are each intege,rs." 

Response to Arguments 

2. Applicant's request for reconsideratioin of the finality of the rejection of the last 

Office action is persuasive in light of the Paticmt Board decision and, therefore, the 

finality of that action is withdrawn. 



Application/Control Number: 11 /237,341 

Art Unit: 2631 

Allowable Subject Matter 

3. Claims 1-20 are allowed. 

Page 3 

4. The following is an examiner's statement of reasons for allowance: The above 

cited claims are allowable in light of the grounds presented in the response and decision 

from the Patent Board of Appeals. 

Any comments considered necessary by applicant must be submitted no later 

than the payment of the issue fee and, to avoid processing delays, should preferably 

accompany the issue fee. Such submissions should be clearly labeled "Comments on 

Statement of Reasons for Allowance." 

ConcJlusion 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to MICHAEL NIEFF whose telephone number is (571 )270-

1848. The examiner can normally be reachHd on Monday - Friday 8:00am - 4:30pm 

EST ALT Fridays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Shuwang Liu can be reached on (571 )272-3036. The fax phone number for 

the organization where this application or proceeding is assigned is 571-273-8300. 



Application/Control Number: 11 /237,341 

Art Unit: 2631 
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Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applicaticins is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (tol l-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/MICHAEL R. NEFF/ 
Examiner, Art Unit 2631 
/Shuwang Liu/ 
Supervisory Patent Examiner, Art Unit 2631 
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Appellants appeal under 35 U.S .. C. § 134(a) from a final rejection of 

claims 1-20. We have jurisdiction under 35 U.S.C. § 6(b). We reverse. 

STATEMENT OF THE CASE 

Appellants' Invention 

Appellants' claimed invention relates to beamforming wireless 

communication systems. (Abs.) Figure 3, reproduced below, is a block 

diagram showing a wireless communication device in accordance with 

Appellants' invention: 
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Figure 3 illustrates a wireless communication device. 

Appellants' wireless communication device includes the host device 

18-32 (e.g., a laptop computer or cellular telephone) and an associated radio 

60 that has a baseband processing modlule 100, memory 65, radio frequency 

(RF) transmitters 106-110, a transmit/receive (T/R) module 114, and RF 

receivers 118-120. (Spec. 12:29-13: 1.) The baseband processing module 
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100 using the operational instructions stored in memory 65 executes digital 

receiver functions (e.g. , digital intermediate frequency to baseband 

conversion, demodulation, and constellation demapping) and digital 

transmitter functions (e.g., encoding, s,crambling, and interleaving). (Spec. 

13:1-10.) To improve wireless communications, Appellants' baseband 

processing module 100 includes a transmitter beamforming (V) module 132 

and a receiver beamfonning module (U) 144. (Spec. 15:21-24; 16: 17-19; 

19:9-14; Figs. 4-5.) 

In general, beamfonning is a processing technique to create a focused 

antenna beam by shifting a signal in time or in phase to provide gain of the 

signal in a desired direction and to attenuate the signal in other directions. 

(Spec. 4:20-22.) 

Representative Clain1 

Claim 1, reproduced below, is representative: 

1. A method for feeding back transmitter beamforming information 
from a receiving wireless communication device to a transmitting 
wireless communication device, the method comprising: 

the receiving wireless communication device receiving a 
preamble sequence from the transmitting wireless device; 

the receiving wireless device estimating a channel response 
based upon the preamble sequernce; 

the receiving wireless device determining an estimated 
transmitter beamforming unitmJv matrix (VJ based upon the channel 
response and a receiver beamforming unitary matrix (U); 

the receiving wireless device decomposing the estimated 
transmitter beamforming unitmy matrix (V) to produce the transmitter 
beamforming information; and 

3 
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the receiving wireless device wirelessly sending the transmitter 
beamforming information to the transmitting wireless device. 
(Emphasis added.) 

Rejections on Appeal 

1. Claims 1, 3, 4, 7, 8, 9, 11, 12, 17 and 18 are rejected under 35 U.S.C. 
§ 103(a) as being unpatentable ove:r Kim1 and Hwang2; 

2. Clain1s 5, 6, 13, 14, 19 and 20 are rejected under 35 U.S.C. § 103(a) 
over Kim, Hwang, and Ma3

; and 

3. Clain1s 2, 10, 15 and 16 are rejected under 35 U.S.C. § 103(a) over Kim, 
Hwang, and Reinhardt4• (App. Br. 8; Reply Br. 2.)5 

PRINCIPLES OF LAW 

During examination of a patent application, claims are given "their 

broadest reasonable interpretation consistent with the specification" and "in 

light of the specification as it would be: interpreted by one of ordinary skill in 

the art." In re Am. Acad. of Sci. Tech. Ctr., 367 F.3d 1359, 1364 (Fed. Cir. 

2004 ). "The broadest-construction rubric coupled with the term 

'comprising' does not give the PTO an unfettered license to interpret claims 

to embrace anything remotely related to the claimed invention." In re Suitco 

Swj ace, Inc., 603 F.3d 1255, 1260 (Fed. Cir. 2010). And an inventor may 

choose to be his own lexicographer and to give terms unc01mnon meanings, 

but "he must set out his uncommon definition in some manner within the 

1 Kim et al, U.S. Publication No. 2002/0187753, Dec. 12, 2002. 
2 Hwang et al., U.S. Publication No. 2004/0042558, Mar. 4, 2004. 
3 Ma et al., "A unified algebraic transformation approach for parallel 
recursive and adaptive filtering and SVD algorithms", IEEE Transactions on 
Signal Processing, Vol. 49, No. 2, Feb.. 2001. 
4 Reinhardt, U.S. Patent No. 5,541,607, Jul. 30, 1996. 
5 Appellants' Appeal Brief was filed July 20, 2009, and Reply Brief was 
filed December 10, 2009. 

4 
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patent disclosure so as to give one of ordinary skill in the art notice of the 

change." In re Paulsen, 30 F.3d 1475, 1480 (Fed. Cir. 1994). When an 

explicit definition is provided by the applicant for a term, that definition will 

control interpretation of the term as it is used in the claim. Toro Co. v. White 

Consolidated Industries Inc., 199 F.3d 1295, 1302 (Fed. Cir. 1999). 

A conclusion of obviousness requires an accounting for all of the 

limitations in a claim. CFMT, Inc. v. Yieldup Int'!. Cmp., 349 F.3d 1333, 

1342 (Fed. Cir. 2003). There must be a factual basis to support a conclusion 

of obviousness. In re Warner, 379 F.2d 1011, 1017 (CCPA 1967) ("A 

rejection based on section 103 clearly must rest on a factual basis, and these 

facts must be interpreted without hindsight reconstruction of the invention 

from the prior art.") Further, "rejectioms on obviousness grounds cannot be 

sustained by mere conclusory statements; instead, there must be some 

articulated reasoning with some rational underpinning to support the legal 

conclusion of obviousness." KSR Int'l Co. v. Teleflex Inc. , 550 U.S. 398, 

418 (2007). 

ANALYSIS 

Independent claims 1, 9, and 17 recite the following limitations 

"determining an estimated transmitter lbeamforming unitary matrix (V) 

based upon the channel response and a receiver beamforming unitary matrix 

(U)" and "decomposing the estimated 1transmitter beamforming unitary 

matrix (V) to produce the transmitter beamforming information." The 

Examiner relies upon Kim to describe these disputed limitations. (Ans. 3-4.) 

However, Appellants contend that the combination of Kim and 

Hwang does not teach or suggest those: disputed limitations. (App. Br. 12.) 

In particular, Appellants argue that Kim's disclosure of "determining the 
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transmission power information does mot teach or suggest any mechanism 

for determining 'transmitter beamforming information"' since the term 

"beamfonning" is defined in the specification as referring to "shifting as 

signal in tin1e or phase" and not in temas of "power." (App. Br. 13.) 

We find Appellants' arguments persuasive. As an initial matter, we 

note that the Examiner's inclusion of newly cited references in the Answer 

(Ans.13), without designating them as a new ground of rejection, does not 

provide Appellants with an adequate opportunity to respond. See In re 

Kronig, 539 F.2d 1300, 1302 (CCPA 1976). Further, the rejection statement 

itself does not include any of the newly cited references, and relies merely 

upon Kim to describe the disputed limiitations (Ans. 3-4). Therefore, our 

review does not include any consideration of those newly cited references 

(e.g. , whether the claimed subject matter would have been obvious over 

Kim, Tirkkonen, and Hwang). The principal issue in this appeal is whether 

Kim describes the disputed limitations as recited in the clain1s. 

As to claim interpretation, we recognize that Appellants' specification 

defines the term "beamforming" as "a processing technique to create a 

focused antenna beam by shifting a sii~nal in time or in phase to provide 

gain of the signal in a desired direction and to attenuate the signal in other 

directions." (Spec. 4:20-22, emphasis added.) Appellants also cite several 

references in the specification to support this definition. (Spec. 4:2-29.) 

Furthermore, Appellants' usage of the term "beamforming" is consistent 

with that definition. Notably, Appella111ts' specification discloses that "[t]he 

beamfonning module 132 generates the beamforming unitary matrix V to 

satisfy the conditions of. .. a second row of polar coordinates including 

phase shift values." (Spec. 16:22-31, emphasis added.) 

6 
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Accordingly, we conclude that in light of Appellants' specification, 

one of ordinary skill in the art would interpret the claim term 

"beamfonning" as referring to "shifting a signal in time or phase" rather 

than allocating the transmitter power as taught by Kim. (App. Br. 12-13.) 

Applying this clain1 construction, we dlo not find that Kim teaches or 

suggests a step or mechanism for determining an estimated transmitter 

beamfonning unitary matrix and decomposing the beamfomung matrix to 

produce the transmitter beamforming information. 

It is not disputed that Kim does not expressly teach the disputed 

limitations. (Final rejection 2-3.) The Examiner seems to imply that Kim 

inherently or implicitly discloses the disputed limitations because the 

Examiner states that "although the disclosure does not explicitly state 

'beamforming', the Examiner interprets the decomposition means as pointed 

out in paragraph 0009 and further cited areas which provide for the 

determination of feedback infonnation which directly effects the 

functionality of the transmitter antenna array properties to fully encompass 

the clain1ed limitations as currently stated." (Id.) Regarding Kim, the 

Examiner also states that "accounting for equation 2, the transnut power can 

be seen to directly affect the beamforming matrices." (Advisory Action.) 

The Examiner finds that it would have been "obvious to one of ordinary skill 

in the art that the feedback and application of power infonnation has a direct 

relationship in appropriate system to the beamfonning functionality of the 

system, and therefore that the power information constitutes 'beamfom1ing 

information' in the sense that is infon1JLation utilized by the system or 

method to ultimately achieve beamforming adjustments." (Ans. 12, 

emphasis added.) 

7 
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Upon consideration of Kim and the Examiner's findings, we find that 

the cited portions of Kim refer to a method of determining the transmission 

power to be allocated to the transmittiing antennas. (Kim ,i,i 0007, 0009, 

0017, 0019, 0024, 0065.) Further, we agree with Appellants that Kim's 

equation 2 describes a relationship between matrices used to allocate 

transmission power among different channels. Kim's matrices are power 

matrices, rather than "beamfonning" matrices that include time or phase 

shift values. It could well be that such matrices, those of Kim and of the 

instant claims, are synonymous in the art of wireless communication 

systems, but the Examiner has not shown the same in the appealed rejection. 

Additionally, a determination of feedback power information is not 

necessarily a determination of the transmitter "beamforming" information 

even if the feedback power information affects the functionality of the 

transmitter antenna array properties. In re Oelrich, 666 F.2d 578, 581 

(CCP A 1981) (Inherency may not be established by probabilities or 

possibilities. The mere fact that a certain thing may result from a given set 

of circumstances is not sufficient.) Kim does not teach or suggest 

decomposing an estimated transmitter "beamforming" unitary matrix to 

produce the transmitter "beamforming''' infom1ation. 

Accordingly, the Examiner' s deltermination that Kim discloses the 

disputed limitations is not supported by a preponderance of the evidence. As 

such, we cannot sustain the rejections of claims 1-20 based on Kim and 

Hwang. 

CONCLUSION 

For the foregoing reasons, we reverse the obviousness rejections of 

claims 1-20 based on Kim and Hwang .. 
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This Reply Brief is respectfully submitted in connection with the above-identified 

application in response to the Examiner's Answer dated November 12, 2009. 
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RESPONSE TO EXAMINER'S ANSWER 

The grounds of rejection to be reviewed on appeal in this matter include: "(l) Whether 

Claims 1, 3, 4, 7, 8, 9, 11, 12, 17 and 18 are unpatentable under 35 U.S.C. § 103(a) over Kim et 

al. (US Patent Application Publication No. 2002/0187753) in view of Hwang et al. (U.S. Patent 

Application Publication No. 2004/0042558); (2) Whether Claims 5, 6, 13, 14, 19 and 20 are 

unpatentable under 35 U.S.C. § 103(a) over Kim et al. and Hwang et al. in view of Ma et al . (US 

Publication "A unified algebraic transfo1matiom approach for parallel recursive and adaptive 

filtering and SVD algorithms", IEEE 2001); amd (3) Whether Claims 2, 10, 15 and 16 are 

unpatentable under 35 U.S.C. § 103(a) over Kilffi et al. and Hwang et al. in view of Reinhardt 

(U.S. Patent No. 5,541,607)." 

Appellant has argued that the combination of Kim and Hwang does not teach or suggest 

the following features recited in independent Claim 1 (and similarly recited in independent 

Claims 9 and 17): (1) "the receiving wireless device determining an estimated transmitter 

beamforming unitary matrix (V) based upon the channel response and a receiver beamforming 

unitary matrix (U);" and (2) "the receiving wireless device decomposing the estimated 

transmitter beamforming unitary matrix (V) to produce the transmitter beamforming 

information." 

The Examiner has cited Kim as teaching the above-listed features. Appellant traversed 

the Examiner's position that Kim taught the above-cited features in the Appeal B1ief filed by 

Appellant on July 20, 2009. 

In particular, on page 13 of the Appeal Blief, Appellant argued: "Kim only teaches 

systems and methods for a receiver to calculate transmit power information (e.g., the 

transmission power to be allocated by a transmitter to transmitting antennae) and for feeding 



back the calculated transmit power information to the transmitter. By contrast, the present 

invention is directed to systems and method for 'feeding back transmitter beamforming 

information.' Beamforming is defined in the specification on page 4 as referring to 'shifting a 

signal in time or phase.' This has nothing to do with the transmit power. Thus, a reference (i.e., 

Kim or Hwang) that teaches determining transmitter power information does not teach or suggest 

any mechanism for determining "transmitter beamfo1ming info1mation." 

In response, on page 12 of the Examiner's Answer, the Examiner stated: ''The Examiner 

interprets the prior a1t of record to provide that it would be obvious to one of ordinary skill in the 

a1i that the feedback and application of power information has a direct relationship in appropriate 

system to the beamforming functionality of the system, and therefore that the power information 

constitutes 'beamfo1ming information' in the sense that is info1mation utilized by the system or 

method to ultimately achieve beamfo1ming adjus:tments." 

Appellants respectfully disagree with this statement. As Appellant noted in Appellant's 

Appeal Brief, the term "beamforming" is defined in the specification on page 4 as referring to 

"shifting a signal in time or phase." Appellant's specification does not define "beamforming" in 

terms of power, nor does Appellant's specification indicate that the power applied to the system 

would in any way be related to the beamfo1ming functionality of the system. Instead, 

Appellant's specification defined "beamfo1ming" only in terms of time/phase shifting. 

Therefore, the term "beamforming info1mation" when interpreted in light of the specification (as 

required by the Examiner) does not refer to nor is it de1ived from any type of power information. 

On page 13 of the Examiner's Answer, the Examiner went on to cite several references in 

support of the Examiner's position that power information has a direct relationship to the 

beamfo1ming functionality of the system. With respect to one of the cited references, Tirkkonen, 

3 



the Examiner stated: "As a specific example of the disclosures, the Examiner points to Tirkkonen 

et al. at paragraph 0017 'Beamforming is another technique used in MIMO systems, which can 

be used at either the transmitter or receiver antennas, for concentrating the energy of certain 

channels. For example, by applying power weighting factors to each of the transmitting antennas 

depending on their estimated channel quality, it is possible to optimize the capacity or 

pe1fonnance of the system as a whole."' 

Initially, Appellant notes that the Examiiner did not cite any of these references dming 

prosecution, and therefore, Appellant has not had an adequate oppo1tunity to respond to this 

argument. However, again, Appellant's specification does not define the term "beamforming" in 

te,ms of "power." Therefore, even though the prior art indicates that the performance of the 

system can be optimized by applying power weighting factors to each of the transmitting 

antennas, this has nothing to do with Appellant's claimed invention. Appellant's claimed 

"beamforming information" is defined as concerning shifts in time/phase, not power. In theory, 

Appellant's invention could also utilize the teachings of Tirkkonen to further optimize 

Appellant's system, but the teachings of Tirkkonen, Kim and the other cited references do not 

provide any mechanism for producing "beamforming information," as defined in Appellant' s 

specification. 

It is submitted in view of the foregoin g that the combination of Kim and Hwang does not 

teach or suggest each of the features of Claims 1, 9 and 17, arranged as they are in the claims. 

For at least these reasons, Appellant respectfully submits that Claims 1, 9 and 17 (and all claims 

that depend therefrom) are not obvious over the plior art of record. Accordingly, Appellants 

respectfully request the withdrawal of the§ 103(a) rejection and full allowance of Claims 1, 3, 4, 

7, 8, 9, 11, 12, 17 and 18. 

4 



Moreover, the aforementioned Claims 2, 5, 6, 10, 13-16, 19 and 20 recite all of the 

exemplary features discussed above with respect to the rejection of independent Claims 1, 9 and 

17. Therefore, Appellant .respectfully submits tlilat the .rejections of Claims 5, 6, 13, 14, 19 and 

20 are overcome for at least the same reasons given above with respect to the rejections of 

Claims 1, 9 and 1 7. 

CONCLUSION 

The Appellants have demonstrated that the present invention as claimed is clearly 

distinguishable over the prior a1t cited of record. Therefore, the Appellants .respectfully request 

the Board of Patent Appeals and Interferences to reverse the final rejection of the Examiner and 

instruct the Examiner to issue a notice of allowance of all claims. 

Date: December 10, 2009 

Garlick, Harrison & Markison 
P.O. Box 160727 
Austin, Texas 78716 
(Direct) (214) 387-8097 
(Fax) (214) 387-7949 
(Email h.rudnick@texaspatents.com) 

RESPECTFULLY SUBMITTED, 

/Holly L. Rudnick/Reg. No. 43,065 
Holly L. Rudnick 
Attorney for Applicant 
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EXAMINER'S ANSWER 

This is in response to the appeal brief fi led 7/20/2009 appeal ing from the Office 

action mailed 1/23/2009. 



Application/Control Number: 11/237,341 

Art Unit: 2611 

(1) Real Party in Interest 

A statement identifying by name tt,e real party in interest is contained in 

the brief. 

(2) Related Appeals and Interferences 

The examiner is not aware of any related appeals, interferences, or 

judicial proceedings which will directly affect or be directly affected by or have a 

bearing on the Board's decision in the pending appeal. 

(3) Status of Claims 

The statement of the status of claims contained in the brief is correct. 

(4) Status of Amendments After Final 

The appellant's statement of the status of amendments after final rejection 

contained in the brief is correct. 

(5) Summary of Claimed Subject Matter 

The summary of cla imed subject matter contained in the brief is correct. 

(6) Grounds of Rejection to be Reviewed on Appeal 

The appellant's statement of the grounds of rejection to be reviewed on 

appeal is correct. 

(7) Claims Appendix 

The copy of the appealed claims contained in the Appendix to the brief is 

correct. 

(8) Evidence Relied Upon 

5,541,607 Reinhardt 7-1996 
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Application/Control Number: 11/237,341 

Art Unit: 2611 

2004/0042558 A 1 

2002/0187753 A 1 

Hwang et al. 

Kim et al. 

3-2004 

12-2002 

Ma, Jun "A Unified Algebraic Transformation Approach for Parallel Recursive and 

Adaptive Filtering and SVD Algorithms" IIEEE Transactions on Signal Processing, 

Vol. 49, no. 2 (February 2001 ), pp 424-4:37 

(9) Grounds of Rejection 

The following ground(s) of rejection are applicable to the appealed claims: 

Claim Rejections - 35 USC§ 103 

1. The text of those sections of Title 35, U.S. Code not included in this action 

can be found in a prior Office action. 

2. Claims 1, 3, 4, 7, 8, 9, 11, 12, 17 and 18 are rejected under 35 U.S.C. 

103(a) as being unpatentable over Kim et al. (herein after Kim) (US 

Publication 2002/0187753 A1) in view c:>f Hwang et al. (herein after Hwang) 

(US 2004/0042558 A1). 

Re Claims 1 and 17; Kim discloses a method for feeding back transmitter 

beamforming information from a receivin!~ wireless communication device to a 

transmitting wireless communication device, the method comprising: the 

receiving wireless device determining an estimated transmitter beamforming 

unitary matrix (V) based upon the channel response and a receiver beamforming 

matrix (U) (Paragraphs 0007, 0009, 0017, 0019, 0065); the receiving wireless 

device decomposing the estimated transmitter beamforming unitary matrix (V) to 

produce the transmitter beamforming information (Paragraphs 0009, 0017, 0019 

0065); and the receiving wireless device wirelessly sending the transmitter 
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Application/Control Number: 11/237,341 

Art Unit: 2611 

beamforming information to the transmittiing wireless device (Abstract; Figure 4; 

Paragraph 0009, 0017, 0019, 0024); however Kim does not expl icitly disclose 

wherein (1) the receiving wireless communication device receiving a preamble 

sequence from the transmitting wireless device; the receiving wireless device 

estimating a channel response based upi0n the preamble sequence; or (2) 

wherein the receiver beamforming matrix (U) is unitary. 

However regarding item (1 ); Kim does disclose the detection and use of 

the pilot signal to determine channel response values; providing the following 

disclosures for the limitations of mention: the receiving wireless communication 

device receiving a preamble sequence fnom the transmitting wireless device 

(Abstract; Figure 4; Paragraphs 0017, 0019, 0024); the receiving wireless device 

estimating a channel response based upi0n the preamble sequence (Figure 4; 

Paragraph 0017, 0019). 

Therefore it would have been obvious to one of ordinary skill in the art at 

the time the invention was made that the pilot and preamble signals would 

provide functionally equivalent results for the processing of the channel 

response. 

Regarding item (2); Hwang discloses a beamforming device wherein the 

receiver and transmitter beamforming matrices are unitary and derived from a 

channel response value (Paragraphs 00~!7-0029). 

Therefore it would have been obvious to one of ordinary skill in the art at 

the time the invention was made that the use of unitary matrices for both the 

transmitter and receiver beamforming matrices as disclosed by Hwang, while not 
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Application/Control Number: 11/237,341 

Art Unit: 2611 

explicitly disclosed by Kim; is a common and well known practice for the 

derivation of beamforming matrices throuigh the decomposition of the channel 

response values for a given system. 

Re Claim 9; Kim discloses a wirelHss communication device comprising: a 

plurality of Radio Frequency (RF) components operable to receive an RF signal 

and to convert the RF signal to a baseband signal (Paragraph 0019); and a 

baseband processing module operable to: determine an estimated transmitter 

beamforming unitary matrix (V) based upon the channel response and a receiver 

beamforming matrix (U) (Paragraphs 0007, 0009, 0017, 0019, 0065); decompose 

the estimated transmitter beamforming uinitary matrix (V) to produce the 

transmitter beamforming information(Par;agraphs 0009, 0017, 0019, 0065); and 

form a baseband signal employed by the plurality of RF components to wirelessly 

send the transmitter beamforming information to the transmitting wireless device 

(0017-0019); however Kim does not explicitly disclose receiving a preamble 

sequence carried by the baseband signal; estimate a channel response based 

upon the preamble sequence; or (2) wherein the receiver beamforming matrix (U) 

is unitary. 

However regarding item (1 ); Kim 1does disclose the detection and use of 

the pilot signal to determine channel response values; providing the following 

disclosures for the limitations of mention: receiving a preamble sequence carried 

by the baseband signal; (Abstract; Figure 4; Paragraphs 0017, 0019, 0024); 
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Application/Control Number: 11/237,341 

Art Unit: 2611 

estimate a channel response based upon the preamble sequence (Figure 4; 

Paragraph 0017, 0019). 

Therefore it would have been obvious to one of ordinary skill in the art at 

the time the invention was made that the pilot and preamble signals would 

provide functionally equivalent results for the processing of the channel 

response. 

Regarding item (2); Hwang discloses a beamforming device wherein the 

receiver and transmitter beamforming matrices are unitary and derived from a 

channel response value (Paragraphs 00~~7-0029). 

Therefore it would have been obvious to one of ordinary skill in the art at 

the time the invention was made that the use of unitary matrices for both the 

transmitter and receiver beamforming matrices as disclosed by Hwang, while not 

explicitly disclosed by Kim; is a common and well known practice for the 

derivation of beamforming matrices throuigh the decomposition of the channel 

response values for a given system. 

Re Claims 3 and 11; the combined disclosures of Kim and Hwang disclose 

the method of claims 1 and 9; Hwang further discloses wherein the channel 

response (H), estimated transmitter beamforming unitary matrix (V), and the 

receiver beamforming unitary matrix (U) are related by the equation: H = UDV* 

where, Dis a diagonal matrix (Paragraphs 00247-0029). 
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Art Unit: 2611 

Re Claims 4, 12 and 18; the combined disclosures of Kim and Hwang 

disclose the method of claims 3, 9 and 17; Hwang further discloses wherein the 

receiving wireless device determining an estimated transmitter beamforming 

unitary matrix (V) based upon the channel response and a receiver beamforming 

unitary matrix (U) comprises performing a Singular Value Decomposition (SVD) 

operation (0027-0029). 

Re claim 7; the combined disclosuires of Kim and Hwang disclose the 

method of claim 1; Kim further discloses wherein: the transmitting wireless device 

transmits on N antennas (48; 72); and the receiving wireless device receives on 

M antennas (60; 40). 

Re claim 8; the combined disclosuires of Kim and Hwang disclose the 

method of claim 1; Kim further discloses wherein at least one of the transmitting 

wireless device and the receiving wireless device supports Multiple Input Multiple 

Output (MIMO) operations (Figure 1; 48, 60). 

3. Claims 5, 6, 13, 14, 19 and 20 arie rejected under 35 U.S.C. 1O3(a) as 

being unpatentable over Kim and Hwaing as applied to claims 1, 13 and 19; 

and further in view of Ma et al. (herein after Ma) (US Publication "A unified 

algebraic transformation approach for parallel recursive and adaptive 

filtering and SVD algorithms", IEEE 20101). 

Re Claims 5 and 13; the combined disclosures of Kim and Hwang disclose 

the method of claims 1 and 9; but fail however to explicitly disclose wherein the 
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Art Unit: 2611 

receiving wireless device decomposing t11e estimated transmitter beamforming 

unitary matrix (V) to produce the transmitter beamforming information comprises 

the receiving wireless device decomposing the estimated transmitter 

beamforming unitary matrix (V) using a OR decomposition technique. 

This decomposition technique is however disclosed by Ha. Ha discloses a 

means of QR matrix decomposition (Abstract; Section V and Section VI). 

Therefore it would have been obvious to one of ordinary skill in the art at 

the time the invention was made the use of a QR decomposition technique as 

disclosed by Ha in order to gain the added benefit of decomposing the 

transmitter information to a vector format therefore reducing the total bandwidth 

used for the feed backing of information as disclosed by Kim for beamforming 

adjustments in the transmitter. 

Re claims 6 and 14; the combined disclosures of Kim, Hwang, and Ha 

disclose the method of claims 5 and 13; Ha further discloses means of utilizing a 

QR decomposition comprising a Givens Hotation in a matrix decomposition 

utilizing an SVD decomposition algorithm (Section V and Section VI). The 

Examiner interprets this disclosure as fullly encompassing the scope of the 

claimed limitations within the claims as mentioned above, wherein the disclosure 

describes a functionally equivalent process to that of the current application only 

suffering deficiencies to design choices made within the current application but 

still utilizing the basis of the prior arts disclosure towards the decomposition 

algorithms. 
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Re Claims 19 and 20; the combined disclosures of Kim and Hwang 

disclose the method of claim 17; but fail t1owever to explicitly disclose wherein 

utilizing a QR decomposition comprising a Givens Rotation and the equation as 

claimed in the current application; and wl1erein the transmitter beamforming 

information comprises element values of the diagonal matrix D and element 

values of the Givens Rotation matrix as recited in claim 20. 

However; Ha discloses means of utilizing a QR decomposition comprising 

a Givens Rotation in a matrix decomposiition utilizing an SVD decomposition 

algorithm (Abstract; Section II, Section V and Section VI). The Examiner 

interprets this disclosure as fully encompassing the scope of the claimed 

limitations within the claims as mentioned above, wherein the disclosure 

describes a functionally equivalent process to that of the current application only 

suffering deficiencies to design choices made within the current application but 

still utilizing the basis of the prior arts disclosure towards the decomposition 

algorithms. 

Therefore it would have been obvious to one of ordinary skill in the art at 

the time the invention was made the use of a QR decomposition technique as 

disclosed by Ha in order to gain the addeid benefit of decomposing the 

transmitter information to a vector format therefore reducing the total bandwidth 

used for the feed backing of information as disclosed by Kim for beamforming 

adjustments in the transmitter. 
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Application/Control Number: 11/237,341 

Art Unit: 2611 

4. Claims 2, 10, 15 and 16 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Kim and Hwang et as applied to claims 1 and 9; and 

further in view of Reinhardt (US Patent 5,541 ,607). 

Page 10 

Re Claims 2 and 10; the combined disclosures of Kim and Hwang disclose 

the method of claims 1 and 9; but fail however to explicitly disclose wherein the 

receiving wireless device determining an estimated transmitter beamforming 

unitary matrix (V) based upon the channel response and a receiver beamforming 

unitary matrix (U) comprises: the receiving wireless device producing the 

estimated transmitter beamforming unita1·y matrix (V) in Cartesian coordinates; 

and the receiving wireless device conventing the estimated transmitter 

beamforming unitary matrix (V) to polar coordinates. 

This method is however disclosed by Reinhardt. Reinhardt discloses a 

method of converting parameters from Cartesian to polar coordinates which are 

further utilized for transmitter beamforming (Figures 3 and 6; 78, 98; Col. 3 line 

65-Col. 4 line 5; Col. 6 line 66- Col. 7 line 7). 

Therefore it would have been obvious to one of ordinary skill in the art at 

the time the invention was made to incorporate the use of polar coordinates in 

the beamforming process as disclosed by Reinhardt within the beamforming 

system of Poon in order to gain the benefit increasing the system efficiency for a 

plurality of beams by replacing the power and bandwidth consuming rectangular 

coordinates. 



Application/Control Number: 11/237,341 

Art Unit: 2611 

Re claim 15; the combined disclosures of Kim, Hwang and Reinhardt 

disclose the method of claim 1 O; Kim further discloses wherein: the transmitting 

wireless device transmits on N antennas (48; 72); and the receiving wireless 

device receives on M antennas (60; 40). 

Re claim 16; the combined disclosures o-f Kim, Hwang and Reinhardt disclose 

the method of claim 10; Kim further discloses wherein at least one of the 

transmitting wireless device and the receiving wireless device supports Multiple 

Input Multiple Output (MIMO) operations (Figure 1; 48, 60). 

(10) Response to Argument 

A. With respect to claims 1, 9 and 17 

The applicant argues that Kim et al. "does not disclose systems and 

method for "feeding back transmitter beamforming information." Beamforming is 

defined in the specification on page 4 as referring to "shifting a signal in time or 

phase." This has nothing to do with the transmit power. Thus, a reference (i.e., 

Kim or Hwang) that teaches determining transmitter power information does not 

teach or suggest any mechanism for determining "transmitter beamforming 

information."" 

Response - The Examiner has carefully read and considered the 

applicant's argument's regarding the application of Kim et al. to claims 1, 9 and 

17 (all independent claims). However thE~ Examiner believes that the current 
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interpretation and application of the Kim et al. reference is proper. The Examiner 

interprets the prior art of record to providia that it would be obvious to one of 

ordinary skill in the art that the feedback :and application of power information has 

a direct relationship in appropriate system to the beamforming functionality of the 

system, and therefore that the power information constitutes 'beamforming 

information' in the sense that is information utilized by the system or method to 

ultimately achieve beamforming adjustments. 

The Examiner has directed the applicant to several aspects of the Kim et 

al. disclosure, inclusive of Paragraphs 0009, 0017 and equation 2 as pointed out 

in the Advisory action filed 4/2/2009; as well as the other cited paragraphs as 

pointed out through the Final Office Actio1n filed 1/23/2009. 

Equation (2) is as follows: 

UDVhH'=UDVh 

The Examiner has interpreted the prior art to show that as the power 

information is received and processed, to maintain the equivalency property of 

the equation that further adjustments would be made to the variable aspects of 

the system taken account for in the equation (the beamforming properties). The 

Examiner has taken this interpretation anid standpoint based on the disclosure of 

other references, which is believed to show the correlation to the interpretation 

and the understanding of one of ordinary skill in the art. As an example of arts 

which the examiner believes to uphold this relationship the following are 

provided: 



Application/Control Number: 11/237,341 

Art Unit: 2611 

Hottinen et al. US 2004/0011 8818 A 1 

Paragraphs 0015, 0027, 0050-0052 

T irkkonen et al. US 2004/0171359 A 1 

Paragraphs 0010, 0017-0018 

Kim et al. US 2006/0098754 A 1 

Abstract, Paragraphs 0006,, 0009, 0014-0017, 0022 

Kotecha et al. US 2008/00B0634 A 1 
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Abstract, Paragraph 0007 and 0017 

Per the disclosure of these references, the examiner believes that the 

argued relationship is shown to be well kinown, and thus the grounds of rejection 

maintained. 

As a specific example of the disclosures, the Examiner points to Tirkkonen 

et al . at paragraph 0017 "Beamforming is another technique used in MIMO 

systems, which can be used at either the transmitter or receiver antennas, for 

concentrating the energy of certain channels. For example, by applying power 

weighting factors to each of the transmitting antennas depending on their 

estimated channel quality, it is possible to optimize the capacity or performance 

of the system as a whole." 

The Examiner believes that throu~Ih the above cited references the 

interpreted relationship is upheld as bein!g obvious to one of ordinary skill in the 

art for the provided system structure and that the application of the prior art as 

cited is proper. 
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Art Unit: 2611 

Regarding - Prima Facie case of obviousness for combination. 

Response - The applicant has only argued the grounds of establishing a prima 

facie case of obviousness through the alleged improper limitation rejection, not 

the art combinations. As the limitation rejection is addressed above all further 

arguments are believed to be rendered moot/answered. 

(11) Related Proceeding(s) App1:mdix 

Page 14 

No decision rendered by a court or the Board is identified by the examiner 

in the Related Appeals and Interferences section of this examiner's answer. 

For the above reasons, it is believ,ed that the rejections should be 

sustained. 

Respectfully submitted, 

/MICHAEL R. NEFF/ 

Examiner, Art Unit 2611 

Conferees: 

/Shuwang Liu/ 

SupeNisory Patent Examiner, Art Unit 2611 

/CHIEH M FAN/ 

SupeNisory Patent Examiner, Art Unit 2611 
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RESPONSE TO NON-COMPLIANT APPEAL BRIEF 

The Appellants have appealed to the Bo2trd of Patent Appeals and Inte1ferences from the 

decision of the Examiner dated January 23, 2009, finally rejecting Claims 1-20. The Appellants 

filed a Notice of Appeal and Pre-Appeal Brief Request for Review on April 23, 2009. A Notice 

of Panel Decision from Pre-Appeal Blief Revie:w was mailed on June 19, 2009. As such, the 

time period for filing an Appeal Brief was rese1t to expire on July 19, 2009. As July 19, 2009 

was a Sunday, the time peliod for filing the Appeal B1ief was extended until July 20, 2009. An 

Appeal Brief was previously filed on July 20, 2009. After filing, a notice of Non-Compliant 

Appeal Blief was received having a date mailed of August 25, 2009, thus resetting the time 

period for filing a compliant Appeal Brief to September 25, 2009. The Appellants respectfully 
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submit only the section, Status of Claims, which was found to be defective. The statutory fee of 

$540.00 was previously paid on July 20, 2009. 

The Appellants respectfully request the Board of Patent Appeals and Interferences to 

reverse the final rejection of the Examiner and instmct the Examiner to issue a notice of 

allowance of all claims. 

Date: August 26, 2009 

Garlick, Hanison & Markison 
P.O. Box 160727 
Austin, Texas 78716 
(Direct) (214) 387-8097 
(Fax) (214)387-7949 
(Email hrudnick@texaspatents.com) 

Respectfully submitted, 

/Holly L. Rudnick/Reg. No. 43,065 
Holly L. Rudnick 
Attorney for Applicant 
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STATUS OF CLAIMS 

Claims 1-20 are pending in the above-identified patent application. Claims 1-20 have 

been rejected, and are presented for appeal herein. Claims 1-20 are shown in the attached Claims 

Appendix. 
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APPEAL BRIEF 

The Appellants have appealed to the Board of Patent Appeals and Interferences from 

the decision of the Examiner dated January 23, 2009, finally rejecting Claims 1-20. The 

Appellants filed a Notice of Appeal and Pre-Appeal Brief Request for Review on April 23, 

2009. A Notice of Panel Decision from Pre-Appeal Brief Review was mailed on June 19, 

2009. As such, the time period for filing an Appeal Brief was reset to expire on July 19, 

2009. As July 19, 2009 was a Sunday, the time period for filing the Appeal Brief was 

extended until July 20, 2009. The Appellants respectfully submit this brief on appeal with 

the statutory fee of $540.00. 



REAL PARTY IN INTEREST 

This application is currently owned by Broadcom Corporation, a California 

corporation having its principal place of business in Irvine, California. 
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RELATED APPEALS AND INTERFERENCES 

There are no known appeals or interferences that will directly affect or be directly 

affected by or have a bearing on the Board's decision in this pending appeal. 
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STATUS OF CLAIMS 

Claims 1-20 are pending in the above-identified patent application. Claims 1-20 have 

been cancelled. Claims 1-20 have been rejected, and are presented for appeal herein. Claims 

1-20 are shown in the attached Claims Appendix. 
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STATUS OF AMENDMENTS 

A Final Office Action was mailed on January 23, 2009. A Request for 

Reconsideration, which did not amend any of the clams, was mailed by Appellant on 

March 18, 2009. An Advisory Action was mailed on Aptil 2, 2009. In the Advisory Action, 

the Examiner stated that the request for recons:ideration was considered but did not place the 

application in condition for allowance because Appellant's arguments were not found to be 

persuasive. 
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SUMMARY OJI? INVENTION 

According to one embodiment, as claimed in Clain1 1, a method, as shown in Figure 

7, for feeding back transmitter beamforming information from a receiving wireless 

communication device to a transmitting wireless communication device is provided. 

Application, page 21, lines 16-25. The method includes the receiving wireless 

communication device receiving a preamble sequence from the transmitting wireless device, 

estimating a channel response based upon the preamble sequence and determining an 

estimated transmitter beamforming unitary ma11·ix (V) based upon the channel response and a 

receiver beamfo1ming unitary matrix (U). Application, page 21, line 26 - page 22, line 4. 

The method further includes the receiving wireless communication device decomposing the 

estimated transmitter beamfonning unitary matrix (V) to produce the transmitter 

beamforming infonnation and wirelessly sending the transmitter beamforming infonnation to 

the transmitting wireless device. Application, page 22, lines 4-28. 

According to another embodiment, as claimed in Claim 9, a wireless communication 

device, as shown in Figures 3, 5 and 6, is provided. The wireless communication device 

includes a plurality of Radio Frequency (RF) components operable to receive an RF signal 

and to convert the RF signal to a baseband signal and a baseband processing module 100-RX. 

Application, page 14, line 29 - page 15, line 6; and page 19, lines 9-14. The baseband 

processing module is operable, as shown in Figure 7, to receive a preamble sequence canied 

by the baseband signal, estimate a channel iresponse based upon the preamble sequence, 

determine an estimated transmitter beamfonning unitary matrix (V) based upon the channel 

response and a receiver beamfom1ing unitary matrix (U). Application, page 21, line 16 -

page 22, line 4. The baseband processing module is further operable to decompose the 

estimated transmitter beamforming unitary matrix (V) to produce the transmitter 

beamforming information and fonn a baseband signal employed by the plurality of RF 
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components to wirelessly send the transmitter beamfom1ing infom1ation to the transmitting 

wireless device. Application, page 22, lines 4-.28. 

According to yet another embodiment, as claimed in Claim 17, a method, as shown in 

Figure 8, is provided for feeding back transmitter beamforming information from a receiving 

wireless communication device to a transmitting wireless communication device. 

Application, page 22, line 30 - page 23, line 3. The method includes the receiving wireless 

communication device receiving a preamble s,equence from the transmitting wireless device 

and estimating a channel response based upon the preamble sequence. Application, page 23, 

lines 5-8. The method further includes the receiving wireless device decomposing the 

channel response based upon the channel response and a receiver beamfom1ing unitary 

matrix (U) to produce an estimated transmitter beamfonning unitary matrix (V), 

decomposing the estimated transmitter beamfmming unitary matrix (V) to produce the 

transmitter beamfonning infonnation and wi1relessly sending the transmitter beamforming 

information to the transmitting wireless device .. Application, page 23, lines 10-23. 
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GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 

(1) Whether Claims 1, 3, 4, 7, 8, 9, 11, 12, 17 and 18 are unpatentable under 35 

U.S.C. § 103(a) over Kim et al. (US Patent Application Publication No. 

2002/0187753) in view of Hwaing et al. (U.S. Patent Application Publication 

No. 2004/0042558); 

(2) Whether Claims 5, 6, 13, 14, 19 and 20 are unpatentable under 35 U.S.C. § 

103(a) over Kim et al. and Hwang et al. in view of Ma et al. (US Publication 

''A unified algebraic transformation approach for parallel recursive and 

adaptive filtering and SYD algorithms", IEEE 2001); and 

(3) Whether Claims 2, 10, 15 and 16 are unpatentable under 35 U.S.C. § 103(a) 

over Kim et al. and Hwang et al. in view of Reinhardt (U.S. Patent No. 

5,541,607). 
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ARGUMENT 

I. OVERVIEW 

Claims 1, 3, 4, 7, 8, 9, 11, 12, 17 and 18 were rejected under 35 U.S.C. § 103(a) as 

being unpatentable over Kim et al. (US Patent Application Publication No. 2002/0187753), 

hereinafter Kim, in view of Hwang et al. (U.S. Patent Application Publication No. 

2004/0042558), hereinafter Hwang. In addition, Claims 5, 6, 13, 14, 19 and 20 were rejected 

under 35 U.S.C. § 103(a) as being unpatentable over Kim and Hwang in view of Ma et al. 

(US Publication ''A unified algebraic transformation approach for parallel recursive and 

adaptive filtering and SYD algorithms", IEEE 2001), hereinafter Ma. Furthermore, Claims 2, 

10, 15 and 16 were rejected under 35 U.S.C. § 103(a) as being unpatentable over Kim and 

Hwang in view of Reinhardt (U.S. Patent No. 5,541,607), hereinafter Reinhardt. 

II. REJECTION OF CLAIMS UNDER .35 U.S.C. 103(a) 

A. STANDARD 

In ex parte examination of patent applications, the Patent Office bears the burden of 

establishing a primafacie case of obviousness. MPEP § 2142; In re Fritch, 972 F.2d 1260, 

1262, 23 U.S.P.Q.2d 1780, 1783 (Fed. Cir. 1992). The initial burden of establishing a prima 

facie basis to deny patentability to a claimed! invention is always upon the Patent Office. 

MPEP § 2142; In re Oetiker, 977 F.2d 1443, 1445, 24 U.S.P.Q.2d 1443, 1444 (Fed. Cir. 

1992); In re Piasecki, 745 F.2d 1468, 1472, 223 U.S.P.Q. 785, 788 (Fed. Cir. 1984). Only 

when a prima facie case of obviousness is established does the burden shift to the applicant to 

produce evidence of nonobviousness. MPEP § 2142; In re Oetiker, 977 F.2d 1443, 1445, 24 

U.S.P.Q.2d 1443, 1444 (Fed. Cir. 1992); In re Rijckaert, 9 F.3d 1531, 1532, 28 U.S.P.Q.2d 

1955, 1956 (Fed. Cir. 1993). If the Patent Office does not produce a primafacie case of 

unpatentability, then without more the applicant is entitled to grant of a patent. In re Oetiker, 
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977 F.2d 1443, 1445, 24 U.S.P.Q.2d 1443, 1444 (Fed. Cir. 1992); In re Grabiak, 769 F.2d 

729,733,226 U.S.P.Q. 870, 873 (Fed. Cir. 198.S). 

A prima facie case of obviousness is established when the teachings of the prior art 

itself suggest the claimed subject matter to a jperson of ordinary skill in the art. In re Bell, 

991 F.2d 781, 783, 26 U.S.P.Q.2d 1529, 1531 (Fed. Cir. 1993). To establish a primafacie 

case of obviousness, three basic crite1ia must be met. First, there must be some suggestion or 

motivation, either in the references themselves or in the knowledge generally available to one 

of ordinary skill in the art, to modify the reference or to combine reference teachings. 

Second, there must be a reasonable expectatiom of success. Finally, the prior art reference ( or 

references when combined) must teach or suggest all the clain1 lin1itations. The teaching or 

suggestion to make the claimed invention and the reasonable expectation of success must 

both be found in the prior art, and not based on applicant's disclosure. MPEP § 2142. 

B. THE KIM REFERENCE 

Kim recites a radio communication arparatus that includes a transmitter having a 

plurality of transmitting antennae, in which each of the transmitting antennae uses a 

transmission power that is allocated according to a feedback signal from a receiver. The 

feedback signal is derived in a receiver using an algorithm that analyzes and processes a 

previously received signal from the plurality of transmitting antennae. Only information on 

the amount of transmission power to be allocated to a first transmitting antenna from the 

plurality of transmitting antennae is fed back. See, Abstract. 

In Kim, two conventional power allo,~ation mechanisms are discussed: the equal 

power allocation method and the water-filling method. See, paragraph [0005]. In the equal 

power allocation method, transmission power is allocated equally to base-band signals of 

transmitting antennae. See, paragraph [00006]. In the water-filling method, channel 



response information is estimated by a receiver and fed back from the receiver to the 

transmitter, and the transmitter allocates transmission power to antennae using the limited 

total power as the determinant for maximizing the channel capacity. For example, as 

described in paragraph (0009) of Kim: 

"In this method, a conventional radio communication apparatus having multi­
input and multi-output is converted into, a radio communication apparatus 
having several parallel elements, with each having single inputs and single 
outputs, by decoupling conversion for completely canceling interference 
between signals. In such a decoupling conversion, a V matrix in the 
transmitter and a Uh matrix in the receiver are used to diagonalize the channel 
response matrix H' through single value decomposition, using the following 
equation: 

UDv"H'=UDVh (2)" 

C. THE HWANG REFERENCE 

Hwang recites a method for transmitting and receiving signals using multi-antennas 

are disclosed. A transmitter includes: a V generator which generates a beamforming mat1ix V 

for a predetermined channel and a water filling unit that allocates transmit power among the 

antennas. The water filling unit does not perform water filling for a training signal that is 

pre-known by a receiving apparatuses, but does pe1forms water filling for a user signal to be 

transmitted. The transmitter further includes m control value detector, which extracts control 

values from signals received from the receiving apparatuses through the multi-antennas, and 

outputs a maximum value among the extracted values to the water filling unit. See, Abstract. 

D. CLAIMS 1, 3, 4, 7, 8, 9, 11, 12, 17 and 18, as rejected using KIM and 

HWANG 

The Examiner has not shown that the combination of Kim and Hwang teaches all of 

the elements of Claims 1, 3, 4, 7, 8, 9, 11, 12, 17 and 18. Specifically, Appellants 

respectfully submit that the combination of Kim and Hwang does not teach or suggest at least 
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the following features recited in independent Claim 1 (and similarly recited in independent 

Claims 9 and 17): (1) "the receiving wireless device determining an estimated transmitter 

beamforming unitary matrix (V) based upon the channel response and a receiver 

beamforming unitary matrix (U);" and (2) "the receiving wireless device decomposing the 

estimated transmitter beamforming unitm)' matrix (V) to produce the transmitter 

beamforming information." 

In the Final Office Action, the Examiner indicated that Kim disclosed the above­

referenced features and further stated that ''although the disclosure [of Kim] does not 

explicitly state 'beamforming', the Examiner interprets the decomposition means as pointed 

out in paragraph 0009 and further cited areas which provide for the detem1ination of feedback 

infonnation which directly effects the functionality of the transmitter antenna array properties 

to fully encompass the claimed limitations as c1mTently stated." 

However, as Appellant argued in response to the Final Office Action, Appellant does 

not agree with the Examiner's interpretation of Kim. The decomposition described in 

paragraph [0009] of Kim and all other cited !Passages of Kim merely refer to a method of 

determining the "transmission power" to be a.llocated to each of the transmit antennas. See, 

Kim et al., paragraphs [0008], [0009]-[0013], [0017], [0019], [0020], [0023] and [0065]. 

For example, paragraph [0019] of Kim states that the receiver includes "an allocation 

power calculator for calculating the transmissiion power to be a11ocated to each of the base­

band signals of the plurality of first transmitting antennae using the estimated channel 

response" (emphasis added). The allocation power calculator is further explained in 

paragraph [0020] of Kim.: 'The allocation power calculator preferably determines powers p1, 

p2, ... , p0r; which maximize channel capacity Cprop as the transmission power to be allocated 

to the base-band signals of the plurality of first transmitting antennae" (emphasis added). 

12 



As another example, paragraph [0023] of Kim describes the method as "a radio 

communication method perfom1ed by such a radio communication apparatus having 

maximized channel capacity, including: allocating transmission power of each of a plurality 

of base-band signals of a plurality of firs t transmitting antennae, which contain an 

infonnation signal given from outside, using feedback information recovered from a feedback 

signal, modulating the plurality of base-band signals with the allocated transmission power, 

converting the modulated base-band signals into RF signals, and transmitting the RF signals; 

and estimating the channel response experienced during the transmission of the RF signals, 

recovering the information signal from the RF signals using the estimated channel response, 

and transmitting the feedback signal containing~ information regarding the transmission power 

to be allocated, calculated using the estimated channel response, to the transmitter by radio" 

(emphasis added). 

As can be seen from the above cited passages, Kim only teaches systems and methods 

for a receiver to calculate transmit power infonnation (e.g., the transmission power to be 

allocated by a transmitter to transmitting anttennae) and for feeding back the calculated 

transmit power information to the transmitter. By contrast, the present invention is directed 

to systems and method for "feeding back transmitter beamforming infom1ation." 

Beamforming is defined in the specification on page 4 as referring to "shifting a signal in 

time or phase." This has nothing to do with the transmit power. Thus, a reference (i .e., Kim 

or Hwang) that teaches determining transmitter power infmmation does not teach or suggest 

any mechanism for determining "transmitter be:amfom1ing information." 

In the Advisory Action mailed on Aprill 2, 2009, the Examiner stated that "accounting 

for equation 2 [in Kim et al.], the transmiit power can be seen to directly effect the 

beam.forming matrices." However, equation 2 in Kim et al. merely describes a relationship 

between matrices used to allocate transmit power among different channels. The matrices in 
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equation 2 are power matrices, not beam.forming matrices. Thus, equation 2 does not imply 

any direct relationship between the transmit power and beamforming. 

It is submitted in view of the foregoing: that the combination of Kim and Hwang does 

not teach or suggest each of the features of Claims 1, 9 and 17, ananged as they are in the 

claims. For at least these reasons, Appellant respectfully submits that Claims 1, 9 and 17 

(and all claims that depend therefrom) are not obvious over the prior art of record. 

Accordingly, Appellants respectfully request the withdrawal of the §l03(a) rejection and fu]] 

allowance of Claims 1, 3, 4, 7, 8, 9, 11, 12, 17 and 18. 

E. CLAIMS 5, 6, 13, 14, 19 and 20 as rejected using KIM, HWANG and MA 

The Examiner has not shown that the combination of Kim, Hwang and Ma teaches or 

suggests all of the elements of Claims 5, 6, l3, 14, 19 and 20 and therefore has failed to 

establish a primafacie case of obviousness witlh respect to Claims 5, 6, 13, 14, 19 and 20. 

The aforementioned Claims 5, 6, 13, 14, 19 and 20 recite all of the exemplary features 

discussed above with respect to the rejection of independent Clain1s 1, 9 and 17. Therefore, 

the rejections of Claims 5, 6, 13, 14, 19 and 20 are overcome for at least the same reasons 

given above with respect to the rejections of Clain1s 1, 9 and 17. 

Therefore, Appellant respectfully submits the Examiner has not made a prima facie 

case that the combination of Kim, Hwang and Ma teaches or suggests Appellants' invention, 

as recited in Claims 5, 6, 13, 14, 19 and 20. Accordingly, Appellants respectfully request the 

withdrawal of the § 103 rejection and full allowance of Clain1s 5, 6, 13, 14, 19 and 20. 
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F. CLAIMS 2, 10, 15 and 16 as rejected using KIM, HWANG and 

REINHARDT 

The Examiner has not shown that the: combination of Kim, Hwang and Reinhardt 

teaches or suggests all of the elements of Claims 2, 10, 15 and 16 and therefore has failed to 

establish a prima facie case of obviousness witlh respect to Claims 2, 10, 15 and 16. 

The aforementioned Claims 2, 10, 15 and 16 recite all of the exemplary features 

discussed above with respect to the rejection of independent Claims 1 and 9. Therefore, the 

rejections of Claims 2, 10, 15 and 16 are overcome for at least the same reasons given above 

with respect to the rejections of Claims 1 and 9. 

Therefore, Appellant respectfully submits the Examiner has not made a prima facie 

case that the combination of Kim, Hwang and Reinhardt teaches or suggests Appellants' 

invention, as recited in Claims 2, 10, 15 and 16. Accordingly, Appellants respectfully request 

the withdrawal of the § 103 rejection and fu ll allowance of Claims 2, 10, 15 and 16. 
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CONCLUSION 

The Appellants have demonstrated that the present invention as clain1ed is clearly 

distinguishable over the prior art cited of record. Therefore, the Appellants respectfully 

request the Board of Patent Appeals and Inte:rferences to reverse the final rejection of the 

Examiner and instruct the Examiner to issue a notice of allowance of all claims. 

Date: July 20, 2009 

Garlick, Harrison & Markison 
P.O. Box 160727 
Austin, Texas 78716 
(Direct) (214) 387-8097 
(Fax) (214) 387-7949 
(Email hrudnick@texaspatents.com) 
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Respectfully submitted, 

/Holly L. Rudnick/Reg. No. 43,065 
Holly L. Rudnick 
Attorney for Applicant 



CLAIMS APPENDIX 

1. A method for feeding back transmitter beamfo1ming information from a receiving 

wireless communication device to a transmitting wireless communication device, the method 

complising: 

the receiving wireless communication dlevice receiving a preamble sequence from the 

transmitting wireless device; 

the receiving wireless device estimating a channel response based upon the preamble 

sequence; 

the receiving wireless device determining an estimated transmitter beamforming unitary 

matrix (V) based upon the channel response and a receiver beamfo1ming unita1y matrix (U); 

the receiving wireless device decomposing the estimated transmitter beamforming 

unitary mat1ix (V) to produce the transmitter beamfonning information; and 

the receiving wireless device wirelessly sending the transmitter beamforming information 

to the transmitting wireless device. 

2. The method of claim 1 wherein the receiving wireless device dete1mining an 

estimated transmitter beamfo1ming unita1y matirix (V) based upon the channel response and a 

receiver beamforming unita1y matrix (U) comprises: 

the receiving wireless device producing the estimated transmitter beamfo1ming unita1y 

matrix (V) in Cartesian coordinates; and 

the receiving wireless device converting the estimated trans1nitter beamfonning unita1y 

mat1ix (V) to polar coordinates. 

17 



3. The method of claim 1 wherein the channel response (H), estimated transmitter 

beamforming unitary matrix (V), and the receive:r beamforming unitary matrix (U) are related by 

the equation: 

H=UDV* 

where, D is a diagonal matrix. 

4. The method of claim 3, wherein the receiving wireless device detennining an 

estimated transmitter beamforming unitaiy mat1rix (V) based upon the channel response and a 

receiver beamfo1ming unitary matrix (U) comprises pe1forming a Singular Value Decomposition 

(SVD) operation. 

5. The method of claim 1, wherein the receiving wireless device decomposing the 

estimated trans1nitter beamfonning unita1y matrix (V) to produce the transmitter beamfonning 

info1mation comp1ises the receiving wireless device decomposing the estimated transmitter 

beamfonning unitary matlix (V) using a QR decomposition technique. 

6. The method of claim 5, wherein the QR decomposition technique comp1ises a 

Givens Rotation operation performed according 1to the equation: 

Where: 

Di is an NxN diagonal matrix with diagonal components in arguments; 

I NxM is an NxM identity matiix, where (l\i = 1 for i=l, ... , min(M,N); and 

wherein the transmitter beamfmming information includes angles cotTesponding to 

elements of the diagonal matJ·ix D and elements of the Givens Rotation. 

7. The method of claim 1, wherein: 

the trans1nitting wireless device transmits. on N antennas; and 

the receiving wireless device receives on M antennas. 
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8. The method of claim 1, wherein at least one of the transmitting wireless device 

and the receiving wireless device supports Multiple Input Multiple Output (MIMO) operations. 

9. A wireless communication device comprising: 

a plurality of Radio Frequency (RF) corrnponents operable to receive an RF signal and to 

convert the RF signal to a baseband signal; and 

a baseband processing module operable li:): 

receive a preamble sequence canied by the baseband signal; 

estimate a channel response based! upon the preamble sequence; 

determine an estimated transmitter beamforming unitary matrix (V) based upon 

the channel response and a receiver beamforming unitary matrix (U); 

decompose the estimated transmitter beamforming unitary matrix (V) to produce 

the transmitter beamfonning infonnation:; and 

form a baseband signal employed by the plurality of RF components to wirelessly 

send the trans1nitter beamforming information to the transmitting wireless device. 

10. The wireless communication device of claim 9, wherein in determining an 

estimated transmitter beamforming unitary matJrix (V) based upon the channel response and a 

receiver beamforming unitary matrix (U), the baseband processing module is operable to: 

produce the estimated transmitter beamforming unitary matrix (V) in Cartesian 

coordinates; and 

convert the estimated trans1nitter beamfomling unitary matrix (V) to polar coordinates. 

11. The wireless communication device of claim 9, wherein the channel response (H), 

estimated transmitter beamforming unitary matrix (V), and the receiver beamforming unita1y 

matrix (U) are related by the equation: 

H=UDV* 

where, D is a diagonal matrix. 
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12. The wireless communication device of claim 9, wherein in determining the 

estimated transmitter beamforming unitary matrix (V) based upon the channel response and the 

receiver beamforming unitary mattix (U), the baseband processing module performs Singular 

Value Decomposition (SVD) operations. 

13. The wireless communication device of claim 9, wherein in decomposing the 

estimated transmitter beamfonning unita1y matrix (V) to produce the transmitter beamfonning 

information, the baseband processing module decomposes the estimated transmitter 

beamforming unitary matrix (V) using a QR decomposition technique. 

14. The wireless communication device of claim 13, wherein the QR decomposition 

technique comprises a Givens Rotation operation performed according to the equation: 

Where: 

Di is an NxN diagonal matrix with diagonal components in arguments; 

INxM is an NxM identity mattix, where (I)ii = l for i= l , ... , min(M,N); and 

wherein the transmitter bearnforming information includes angles corresponding to 

elements of the diagonal matrix D and elements of the Givens Rotation. 

15. The wireless communication device of claim 10, wherein: 

the transmitting wireless device transmits. on N antennas; and 

the wireless communication device includes M antennas. 

16. The wireless communication device of claim 10, wherein the wireless 

communication device supports Multiple Input Multiple Output (MIMO) operations. 
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17. A method for feeding back transmitter beamforming information from a receiving 

wireless communication device to a transmitting wireless communication device, the method 

comprising: 

the receiving wireless communication dlevice receiving a preamble sequence from the 

transmitting wireless device; 

the receiving wireless device estimating a channel response based upon the preamble 

sequence; 

the receiving wireless device decomposi111g the channel response based upon the channel 

response and a receiver beamfonning unitary matrix (U) to produce an estimated transmitter 

beamfonning unitary matrix (V); 

the receiving wireless device decomposing the estimated transmitter beamforming 

unitary matrix (V) to produce the trans1nitter beamfonning information; and 

the receiving wireless device wirelessly sending the trans1nitter beamforming information 

to the transmitting wireless device. 

18. The method of claim 17, wherein the receiving wireless device decomposing the 

channel response based upon the channel response and a receiver beamfonning unitary matrix 

(U) to produce an estimated transmitter beamforming unitary matrix (V) includes performing a 

Singular Value Decomposition (SYD) operation. 

19. The method of claim 17, wherein the receiving wireless device decomposing the 

estimated trans1nitter beamfonning unita1y mat1ix (V) to produce the transmitter beamfonning 

infonnation comprises the receiving wireless device decomposing the estimated transmitter 

beamforming unitary matrix (V) using a Givens Rotation operation performed according to the 

equation: 

Where: 

Di is an NxN diagonal matiix with diagonal components in arguments; 

I NxM is an NxM identity matrix, where (I)ii = 1 for i=l, ... , min(M,N); and 
21 



wherein the transmitter beamforming information includes angles corresponding to 

elements of the diagonal matrix D and elements of the Givens Rotation. 

20. The method of claim 19, wheirein the transmitter beamforming info1mation 

comprises element values of the diagonal matrix D and element values of the Givens Rotation 

matrix. 
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EVIDENCE APPENDIX 

None. 
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RELATED PROCEEDING APPENDIX 

None. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant(s): 

Serial No.: 

Filed: 

Title: 

Carlos Aldana 

11/237,341 

September 28, 2005 

Doi ck et: BP4880 

Art Unit: 2611 

Examiner: Michael R. Neff 

Efficient Feedback of Channel Information in a Closed Loop Beamforming 
Wireless Communication System 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

ARGUMENT ACCOMPANYING THE 
PRE-APPEAL BRIEF RJEOUEST FOR REVIEW 

Submitted with the Pre-Appeal Brief ]Request for Review are these arguments and 

remarks, which are being filed together with a Notice of Appeal, accompanied by the appropriate 

fee, and before the filing of an Appeal Brief. A Final Office Action was mailed on January 23, 

2009, in which Claims 1-20 were pending in the application. 

In the Final Office Action, the Examiner reasserted the rejections of Claims 1-20. In 

particular, Claims 1, 3, 4, 7, 8, 9, 11, 12, 17 and 18 were rejected under 35 U.S.C. § 103(a) as 

being unpatentable over Kim et al. (US Patent Application Publication No. 2002/0187753) in 

view of Hwang et al. (U.S. Patent Application Publication No. 2004/0042558), Claims 5, 6, 13, 

14, 19 and 20 were rejected under 35 U.S.C. § 103(a) as being unpatentable over Kim et al. and 

Hwang et al. in view of Ma et al. (US Publication "A unified algebraic transformation approach 

for parallel recursive and adaptive filtering and SYD algorithms", IEEE 2001) and Claims 2, 10, 

15 and 16 were rejected under 35 U.S.C. § 103(a) as being unpatentable over Kim et al. and 

Hwang et al. in view of Reinhardt (U.S. Patent Nlo. 5,541,607). 
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Applicant respectfully believes that there is a clear deficiency in the prima facie case in 

support of these rejections and requests review of the allowability of claims. 

Independent Claim 1 is provided below a.s a representative claim: 

1. A method for feeding ba,ck transmitter bearnforming information 

from a receiving wireless communication device to a transmitting wireless 

communication device, the method comprising: 

the receiving wireless commu111ication device receiving a preamble 

sequence from the transmitting wireless dlevice; 

the receiving wireless device estimating a channel response based upon 

the preamble sequence; 

the receiving wireless device determining an estimated transmitter 

bearnforming unitary matrix (V) based upon the channel response and a receiver 

beamforming unitary mahix (U); 

the receiving wireless device decomposing the estimated transmitter 

beamforming unitary matrix (V) to produce the transmitter beamforming 

info1mation; and 

the receiving wireless device wirelessly sending the transmitter 

beamforming information to the transmitting wireless device 

In the Final Office Action, the Examine:r stated that "although the disclosure [ of Kim] 

does not explicitly state 'bearnforming', the Examiner interprets the decomposition means as 

pointed out in paragraph 0009 and fmther cited areas which provide for the determination of 

feedback information which directly effects the functionality of the transmitter antenna array 

properties to fully encompass the claimed limitations as currently stated." 

However, as Applicant argued in response to the Final Office Action, the decomposition 

described in paragraph [0009] of Kim et al. and all other cited passages of Kim et al. merely refer 

to a method of determining the "transmission power" to be allocated to each of the transmit 
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antennas in order to cancel the interference between the signals produced by the antennas. See, 

Kim et al., paragraphs [0008}, [0009}-[0013}, [0017}, [0019}, [0020}, [0023} and [0065}. 

For example, paragraph [0019] of Kim et al. states that the receiver includes "an 

allocation power calculator for calculating the transmission power to be allocated to each of the 

base-band signals of the plurality of first transmitting antennae using the estimated channel 

response" ( emphasis added). The allocation power calculator is further explained in paragraph 

[0020] of Kim et al.: "The allocation power calculator preferably detennines powers p,, p2, ... , 

PnT; which maximize channel capacity C prop as the transmission power to be allocated to the 

base-band signals of the plurality of first transmitting antennae" (emphasis added). 

As another example, paragraph [0023] of Kim et al. describes the method of Kim et al. as 

"a radio communication method performed by such a radio communication apparatus having 

maximized channel capacity, including: allocating transmission power of each of a plurality of 

base-band signals of a plurality of first transmitting antennae, which contain an information 

signal given from outside, using feedback information recovered from a feedback signal, 

modulating the plurality of base-band signals with the allocated transmission power, converting 

the modulated base-band signals into RF signals., and transmitting the RF signals; and estimating 

the channel response experienced during the transmission of the RF signals, recovering the 

information signal from the RF signals using the estimated channel response, and transmitting 

the feedback signal containing information regarding the transmission power to be allocated, 

calculated using the estimated channel response, to the transmitter by radio" (emphasis added). 

As can be seen from the above cited passages, Kim et al. only teaches systems and 

methods for a receiver to calculate transmit power information (e.g., the transmission power to 

be allocated by a transmitter to transmitting antennae) and for feeding back the calculated 
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transmit power information to the transmitter. By contrast, the present invention is directed to 

systems and method for "feeding back transmitter beamforming information." Beamforming is 

defined in the specification on page 4 as referring to "shifting a signal in time or phase." This 

has nothing to do with the transmit power. Thus, a reference (i.e., Kim et al.) that teaches 

determining transmitter power information does not teach or suggest any mechanism for 

determining "transmitter beamforming information." 

More specifically, Kim et al. does not lteach or suggest at least the following features 

recited in independent Claim 1 (and similarly recited in independent Claims 9 and 17) (1) "the 

receiving wireless device determining an estimated transmitter beamforming unita,y matrix (V) 

based upon the channel re!iponse and a receiver beamforming unita,y matrix (U);" and (2) "the 

receiving wireless device decomposing the estimated transmitter beamforming unitary matrix (V) 

to produce the transmitter beamforming information." Moreover, Kim et al. in combination with 

Hwang et al. also does not teach or suggest the albove-recited features. 

In the Advisory Action mailed on April 2, 2009, the Examiner stated that "accounting for 

equation 2 [in Kim et al.], the transmit power can be seen to directly effect the beamforming 

matrices." However, equation 2 in Kim et al. merely describes a relationship between matrices 

used to allocate transmit power among different channels. The matrices in equation 2 are power 

matrices, not beamforming matrices. Thus, eqiuation 2 does not imply any direct relationship 

between the transmit power and beamforming. 

In view of the foregoing discussion, Applicant respectfully submits that the combination 

of Kim et al. and Hwang et al. does not teach or suggest each and every element of independent 

Claims 1, 9 and 17 ( and their dependent claims) arranged as they are in the claims. Accordingly, 

4 
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Applicant respectfully requests that the Examiner withdraw the § 103(a) rejections of Claims 1, 

3, 4, 7, 8, 9, 11, 12, 17 and 18. 

In addition, the aforementioned Claims 2, 5, 6, l 0, 13-16, 19 and 20 recite all of the 

exemplary features discussed above with respect to the rejection of Claims 1, 9 and 17. 

Therefore, Applicant respectfully submits that Claims 2, 5, 6, l 0, 13-16, 19 and 20 are not 

obvious over the prior ali of record. Accordingly, Applicant respectfully requests that the 

Examiner withdraw the§ 103 rejection of Claims 2, 5, 6, 10, 13-16, 19 and 20. 

CONCLUSION 

As a result of the foregoing, the Applicant asselis that the remaining claims in the 

Application are in condition for allowance, and respectfully requests an early allowance of such 

claims. 

The Commissioner is hereby authorized to charge any additional fees connected with this 

communication or credit any overpayment to Garlick Harrison & Markison Deposit Account No. 

50-2126 (Ref. BP4880). 

Dated: April 23, 2009 

Garlick Harrison & Markison 
P.O. Box 160727 
Austin, TX 78716-0727 
(214) 387-8097/office 
(2 14) 387-7949/facsimile 
( e-mail: hrudnick@texaspatents.com) 

Respectfully submitted, 
G ARLICK HARRISON & MARKISON 

/Holly L. Rudnick/Reg. No. 43,065 

Holly L. Rudnick 
Attorney for Applicant 
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MICHAEL R. NEFF 

Applicant(s) 

ALDANA ET AL. 

Art Unit 

2611 I 
-The MAILING DATE of this communication appears on the cover sheet with the correspondence address -­

THE REPLY FILED 18 March 2009 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE. 

1. 181 The reply was filed after a final rejection, but prior to or on the same day as filing a Notice of Appeal. To avoid abandonment of this 
application, applicant must timely file one of the following replies: (1) an amendment, affidavit, or other evidence, which places the 
application in condition for allowance; (2) a Notice of Appeal (with appeal fee) in compliance with 37 CFR 41.31; or (3) a Request 
for Continued Examination (RCE) in compliance with 37 CFR 1. 114. The reply must be filed within one of the following time 
periods: 

a) D The period for reply expires ___ months from the mailing dat,3 of the final rejection. 
b) ~ The period for reply expires on: (1) the mailing date of this Advisory Action. or (2) the date set forth in the final rejection, whichever is later. In 

no event, however, will the statutory period for reply expire later than SIX MONTHS from the mailing date of the final rejection. 
Examiner Note: If box 1 is checked, check either box (a) or (b). ONLY CHECK BOX (b) WHEN THE FIRST REPLY WAS FILED WITHIN TWO 
MONTHS OF THE FINAL REJECTION. See MPEP 706.07(1). 

Extensions of time may be obtained under 37 CFR 1 .136(a). The date on which the petition under 37 CFR 1.136(a) and the appropriate extension fee 
have been filed is the date for purposes of determining the period of extensi,:>n and the corresponding amount of the fee. The appropriate extension fee 
under 37 CFR 1.17(a) is calculated from: ( 1) the expiration date of the short,3ned statutory period for reply originally set in the final Office action; or (2) as 
set forth in {b) above, if checked. Any reply received by the Office later than three months after the mailing date of the final rejection, even if timely filed, 
may reduce any earned patent term adjustment. See 37 CFR 1.704(b). 
NOTICE OF APPEAL 
2. D The Notice of Appeal was filed on __ . A brief in compliance with 37 CFR 41 .37 must be filed within two months of the date of 

filing the Notice of Appeal (37 CFR 41 .37(a)), or any extension thereof (37 CFR 41 .37(e)), to avoid dismissal of the appeal. Since a 
Notice of Appeal has been filed, any reply must be filed within the time period set forth in 37 CFR 41 .37(a). 

AMENDMENTS 

3. D The proposed amendment(s) filed after a final rejection, but prior to the date of filing a brief, will not be entered because 
(a)D They raise new issues that would require further consideration and/or search (see NOTE below); 
(b)D They raise the issue of new matter (see NOTE below); 
(c) D They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for 

appeal; and/or 
(d)0 They present additional claims without canceling a corresponding number of finally rejected claims. 

NOTE: __ . (See 37 CFR 1.116 and 41.33(a)). 

4. D The amendments are not in compliance with 37 CFR 1.121. See attached Notice of Non-Compliant Amendment (PTOL-324 ). 

5. D Applicant's reply has overcome the following rejection(s): __ . 

6. D Newly proposed or amended claim(s) __ would be allowable if submitted in a separate, timely filed amendment canceling the 
non-allowable claim(s). 

7. D For purposes of appeal, the proposed amendment(s): a) D will not be entered, orb) D will be entered and an explanation of 
how the new or amended claims would be rejected is provided below or appended. 
The status of the claim(s) is (or will be) as follows: 
Claim(s) allowed: __ . 
Claim(s) objected to: __ . 
Claim(s) rejected: __ . 
Claim(s) withdrawn from consideration: __ . 

AFFIDAVIT OR OTHER EVIDENCE 

8. D The affidavit or other evidence filed after a final action, but before or on the date of filing a Notice of Appeal will not be entered 
because applicant failed to provide a showing of good and sufficient reasons why the affidavit or other evidence is necessary and 
was not earlier presented. See 37 CFR 1.116(e). 

9. D The affidavit or other evidence filed after the date of filing a Notice of Appeal, but prior to the date of filing a brief, will not be 
entered because the affidavit or other evidence failed to overc:ome fill rejections under appeal and/or appellant fails to provide a 
showing a good and sufficient reasons why it is necessary and was not earlier presented. See 37 CFR 41 .33(d)(1 ). 

10. D The affidavit or other evidence is entered. An explanation of the status of the claims after entry is below or attached. 
REQUEST FOR RECONSIDERATION/OTHER 

11. 181 The request for reconsideration has been considered but does NOT place the application in condition for allowance because: 
The examiner has carefully reviewed the applicants arguments but firmly believes that the previously provided grounds of 
rejection is proper for the claimed limitations. The applicant's argument is directed towards the limitation of feeding back 
beamforming information to the transmitter side of the comrnunication device. Looking at the Kim reference previously provided 
the examiner maintains the rejection is proper. considering passages at paragraphs 0009 and 0017 wherein accounting for 
equation 2. the transmit power can be seen to directly effect the beamforming matrices. Therefore the Examiner has maintained 
all previously provided grounds of rejection .. 

12. D Note the attached Information Disclosure Statement(s). (PTO/SB/08) Paper No(s). __ 
13. D Other: __ . 
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RESPONSE TO OFFICIAL ACTION UNDER 37 C.F.R. § 1.116 

Sir: 

Applicant hereby submits this Response to the Final Office Action having a 

mailed date of January 23, 2009, and makes the following arguments and remarks in 

response thereto. As such, reconsideration of the action and allowance of the present 

application are respectfully requested and all'e believed to be appropriate in view of the 

following: 

Amendments to the Specification - NI A; 

Amendments to the Claims - NI A; 

Amendments to the Drawings- NIA; and 

Remarks beginning on page i of this paper. 

JI 
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REMARKS/ ARGUMENTS 

Claims 1-20 remain pending in the present application. No claims have been 

amended. Applicant respectfully requests favorable reconsideration of the claims in view 

of the following remarks. 

Claims 1, 3, 4, 7, 8, 9, 11, 12, 17 and 18 were rejected under 35 U.S.C. § 103(a) 

as being unpatentable over Kim et al. (US Patent Application Publication No. 

2002/0187753) in view of Hwang et al. (U.S. Patent Application Publication No. 

2004/0042558). Applicant respectfully traverses these rejections. 

In the Final Office Action, the Examiner stated that "although the disclosure [of 

Kim] does not explicitly state 'beamforming', the Examiner interprets the decomposition 

means as pointed out in paragraph 0009 and further cited areas which provide for the 

determination of feedback information which directly effects the functionality of the 

transmitter antenna array prope11ies to fully encompass the claimed limitations as 

cmTently stated." 

Applicant respectfully disagrees. The decomposition described in paragraph 

[0009] of Kim et al. and all other cited passages of Kim et al . merely refer to a method of 

determining the "transmission power" to be allocated to each of the transmit antennas in 

order to cancel the interference between the signals produced by the antennas. See, Kim 

et al., paragraphs [0008], [0009]-[0013], [0017], [0019], [0020], [0023] and [0065]. 

For example, paragraph [0019] of Kim et al. states that the receiver includes "an 

allocation power calculator for calculating the transmission power to be allocated to each 

of the base-band signals of the plurality of first transmitting antennae using the estimated 

channel response" (emphasis added). The allocation power calculator is fmiher 
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explained in paragraph [0020] of Kim et al.: "The allocation power calculator preferably 

determines powers Pt, p2, .. . , PnT; which maximize channel capacity Cp1-or as the 

transmission power to be allocated to the base-band signals of the plurality of first 

transmitting antennae" (emphasis added). 

As another example, paragraph [0023] of Kim et al. desctibes the method of Kim 

et al. as "a radio communication method pe1fo1med by such a radio communication 

apparatus having maximized channel capacity, including: allocating transmission power 

of each of a plurality of base-band signals of a plurality of first transmitting antennae, 

which contain an info1mation signal given from outside, using feedback info1mation 

recovered from a feedback signal, modulating the plurality of base-band signals with the 

allocated transmission power, converting the modulated base-band signals into RF 

signals, and transmitting the RF signals; and estimating the channel response expe1ienced 

dming the transmission of the RF signals, recovering the info1mation signal from the RF 

signals using the estimated channel response, and transmitting the feedback signal 

containing information regarding the transmission power to be allocated, calculated using 

the estimated channel response, to the transmj tter by radio" (emphasis added). 

As can be seen from the above cited passages, Kim et al. only teaches systems 

and methods for a receiver to calculate transmit power information (e.g., the transmission 

power to be allocated by a transmitter to transmitting antennae) and for feeding back the 

calculated transmit power information to the transmitter. By contrast, the present 

invention is directed to systems and method for "feeding back transmitter beamforming 

information." Beamforming is defined in the specification on page 4 as referring to 

"shifting a signal in time or phase." This has nothing to do with the transmit power. 

3 
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Thus, a reference (i.e., Kim et al.) that teaches determining transmitter power infonnation 

does not teach or suggest any mechanism for determining "transmitter beamforming 

information." 

More specifically, Kim et al. does not teach or suggest at least the following 

features recited in independent Claim 1 (and similarly recited in independent Claims 9 

and 17) (1) "the receiving wireless device determining an estimated transmitter 

beamforming unitary matrix (V) based upon the channel response and a receiver 

beamforming unitary matrix (U);" and (2) "'the receiving wireless device decomposing 

the estimated transmitter beamforming uni.tary matrix (V) to produce the transmitter 

beamforming information." Moreover, Kim et al. in combination with Hwang et al. also 

does not teach or suggest the above-recited features. 

In view of the foregoing discussion, Applicant respectfully submits that the 

combination of Kim et al. and Hwang et al. does not teach or suggest each and every 

element of independent Claims 1, 9 and 17 (and their dependent claims) arranged as they 

are in the claims. Accordingly, Applicant respectfully requests that the Examiner 

withdraw the§ 103(a) rejections of Claims L, 3, 4, 7, 8, 9, 11, 12, 17 and 18. 

Claims 5, 6, 13, 14, 19 and 20 were rejected under 35 U.S.C. § 103(a) as being 

unpatentable over Kim et al. and Hwang et al. in view of Ma et al. (US Publication "A 

unified algebraic transformation approach for parallel recursive and adaptive filtering and 

SYD algo1ithms", IEEE 2001). In addition, Claims 2, 10, 15 and 16 were rejected under 

35 U.S.C. § 103(a) as being unpatentable over Kim et al. and Hwang et al. in view of 

Reinhardt (U.S. Patent No. 5,541,607). 

4 
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The aforementioned Claims 2, 5, 6, 10, 13-16, 19 and 20 are dependent upon 

claims that Applicant believes are now allowable. Therefore, for at least the same 

reasons given above with respect to the rejections of Claims 1, 9 and 17, Applicant 

respectfully submits that Claims 2, 5, 6, 10,. 13-16, 19 and 20 are not obvious over the 

prior art of record. Accordingly, Applicant respectfully requests that the Examiner 

withdraw the§ 103 rejection of Claims 2, 5, 6, 10, 13-16, 19 and 20. 

CONCLUSION 

As a result of the foregoing, the Applicant asse11s that the remaining Claims in the 

Application are in condition for allowance, and respectfully requests an early allowance 

of such Claims. 

The Commissioner is hereby authori.zed to charge any additional fees connected 

with this communication or credit any ove1payment to Garlick Harrison & Markison 

Deposit Account No. 50-2126 (Ref. BP4880}. 

Date: March 18. 2009 

Respectfully submitted, 

/Holly L. Rudnick/Reg. No. 43.065 
Holly L. Rudnick 
Attorney for Applicant 

Garlick Harrison & Markison 
P.O. Box 160727 
Austin, TX 78716-0727 
(214) 387-8097/office 
(214) 387-7949/facsimile 



Electronic Acknowledgement Receipt 

EFSID: 4986527 

Application Number: 11237341 

International Application Number: 

Confirmation Number: 6712 

Title of Invention: Efficient feedback of channel information in a closed loop beamforming 
wireless communication system 

First Named Inventor/Applicant Name: Carlo:s Aldana 

Customer Number: 51472 

Filer: Holly L. Rudnick/Sherry Wolf McWhinnie 

Filer Authorized By: Holly L. Rudnick 

Attorney Docket Number: BP48130 

Receipt Date: 18-M,AR-2009 

Filing Date: 28-SEP-2005 

Time Stamp: 08:45:34 

Application Type: Utilit)I under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (ifappl.) 

BP4880_R,esp_to_Final_OA_03 
22237 

1 
'I82009.pdf 

yes 5 
.3Sa66ed9<bd44dffi4d81 bebfd33Sa 7368fi 

d388 



Multipart Description/PDF files in .zip description 

Document Description Start End 

Amendment After Final 1 1 

Applicant Arguments/Remarks Made in an Amendment 2 5 

Warnings: 

Information: 

Total Files Size (in bytes) 22237 

This Acknowledgement Receipt evidences receipt on the no,ted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Re,ceiving Office 
If a new international application is being filed and the inte1rnational application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 



PTOISB/06 (07-06) 
Approved for use through 1131/2007. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paoerwork Reduction Act of 1995, no oersons are reauired to resoond to a collection of information unless it disolavs a valid 0MB control number. 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date 

□ To be Mailed Substitute for Form PTO-875 11/237,341 09/28/2005 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY 0 OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRI\ RATE($) FEE($) RATE($) FEE($) 

LJ BASICFEE N/A NIA N/A N/A 
137 CFR 1.16 /al, /bl, or /ell 

□ SEARCH FEE N/A N/A N/A N/A 
137 CFR 1.161kl. Ill. or lmll 

□ EXAMINATION FEE N/A N/A N/A N/A 
(37 CFR 1.16(0), (P), or loll 

TOTAL CLAIMS X$ ; OR X $ ; 
(37 CFR 1.16(1)) minus 20 = 

INDEPENDENT CLAIMS X$ ; X $ ; 
(37 CFR 1.16(h)) minus 3 = 

If the specification and drawings e xceed 100 

□APPLICATION SIZE FEE 
sheets of paper, the application size fee due 
is $250 ($125 for small entity) for each 

(37 CFR 1 .16(s )) 
additional 50 sheets or fraction thereof. S:ee 
35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s). 

□ MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.160)) 

• If the difference in column 1 is less than zero, enter ·o- in column 2. TOTAL TOTAL 

APPLICATION AS AMENDED - PART II 
OTHER THAN 

(Column 1) (Column 2) (Column, 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 

03/18/2009 REMAINING NUMBER PRESEINT RATE($) ADDITIONAL RATE($) ADDITIONAL 
I- AFTER PREVIOUSLY EXTR,~ FEE($) FEE($) 
z AMENDMENT PAID FOR w 

Total 101 cFR ~ • 20 Minus - 20 ; 0 X$ ; OR X $52; 0 
0 

1.16tm 

z Independent • 3 Minus ···3 ; 0 X$ ; OR X $220; 0 137 CFR 1.1~h\\ w 
~ D Application Size Fee (37 CFR 1.16(s)) 
<( 

□ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL TOTAL 
ADD'L OR ADD'L 0 
FEE FEE 

(Column 1) (Column 2) (Column, 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESEINT RATE($) ADDITIONAL RATE($) ADDITIONAL 

AFTER PREVIOUSLY EXTR,~ FEE($) FEE($) 

I- AMENDMENT PAID FOR 

z Total 131 cFR . Minus - ; X$ ; OR X $ ; 

w 1.16@ 

~ Independent Minus ... ; X$ ; OR X $ ; 

0 137 CFR 1.1fllh\\ 

z D Application Size Fee (37 CFR 1.16(s)) w 
~ 
□ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)J <( OR 

TOTAL TOTAL 
ADD'L OR ADD'L 
FEE FEE 

• If the entry in column 1 is less than the entry in column 2. write ·o- in column 3. Legal Instrument Examiner: 
'" If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, ent,er "20". /DEBRA a. SAVOY/ 
••• If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, entBr "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of information 1s required by 37 CFR 1.16. The information 1s requ,red to obtain or retain a benefit by the public which 1s to file (and by the USPTO lo 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete. including gathering, 
preparing, and submitting the completed application form to the USPTO. Time will va,ry depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department ol Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the fo•rm, call 1-B00-PT0-9199 and select option 2 



UNITED S TATES P ATENT AND TRADEMARK O FFICE 

APPLICA T!ON NO. FILING DATE 

I 1/237,341 09/28/2005 

51472 7590 01/23/2009 
GARLICK HARRISON & MARKISON 
P.O. BOX 160727 
AUSTIN, TX 78716-0727 

FIRST NAMED INVENTOR 

Carlos Aldana 

UNITED STA TES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address, COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria. Virginia 22313-1450 
www .11spto.gov 

ATTORNEY OOCKET NO. CONFIRMATION NO. 

BP4880 6712 

EXAMINER 

NEFF. MICHAEL R 

ART UNIT PAPER NUMBER 

2611 

MAILDATE DELIVERY MODE 

01/23/2009 PAPER 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

PTOL-90A (Rev. 04/07) 



Application No. Applicant(s) 

11 /237,341 ALDANA ET AL. 

Office Action Summary Examiner Art Unit 

I MICHAEL R. NEFF 2611 

-- The MAILING DA TE of this communication appears; on the cover sheet with the correspondence address -­
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE ~ MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing dale of this communication. 
Failure to reply within the set or extended period for reply will. by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )0 Responsive to communication(s) filed on 05 November 2008. 

2a)0 This action is FINAL. 2b)0 This action is non-final. 

3)0 Since this application is in condition for allowance •~xcept for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims 

4)0 Claim(s) 1-20 is/are pending in the application. 

4a) Of the above claim(s) __ is/are withdrawn from consideration. 

5)0 Claim(s) __ is/are allowed. 

6)0 Claim(s) 1-20 is/are rejected. 

7)0 Claim(s) __ is/are objected to. 

8)0 Claim(s) __ are subject to restriction and/or election requirement. 

Application Papers 

9)0 The specification is objected to by the Examiner. 

10)0 The drawing(s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

11 )0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PT0 -152. 

Priority under 35 U.S.C. § 119 

12)0 Acknowledgment is made of a claim for foreign prio rity under 35 U.S.C. § 119(a}-(d) or (f). 

a)O All b)O Some * c)O None of: 

1.0 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. __ . 

3.0 Copies of the certified copies of the priority clocuments have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 

• See the attached detailed Office action for a list of Ihle certified copies not received. 

Attachment(s) 

1) 0 Notice of References Cited (PTO-892) 

2) 0 Notice of Draftsperson's Patent Drawing Review (PTO-948) 

4) 0 Interview Summary (PT0--413) 
Paper No(s)/Mail Date. __ . 

5) 0 Notice of Informal Patent Application 3) 0 Information Disclosure Statement(s) (PTO/SB/08) 
Paper No(s)/Mail Date __ . 

U.S. Patent and Trademark Office 

PTOL-326 (Rev. 08-06) 

6) 0 Other: __ . 

Office Action Summary Part of Paper No./Mail Date 20090107 



Application/Control Number: 11/237,341 

Art Unit: 261 1 

DETAILED ACTION 

Response to Arguments 

Page 2 

1. Applicant's arguments filed 11/05/2008 have been fully considered but they are 

not persuasive. The examiner thoroughly reviewed the applicant's arguments but firmly 

believes that the cited reference reasonably and properly meets the claimed limitation 

as rejected. 

Applicant's argument: "Although Kim et al. does discuss diagonalizing the 

channel response matrix through singIular value decomposition (see, paragraph 

[0009]), Kim et al. does not teach or suggest any mechanism for decomposing 

"the estimated transmitter beamforming unitary matrix (V)," as is claimed in the 

present invention. As such, Kim et al. also does not teach or suggest any 

mechanism for "producing the transmitter beamforming information" from the 

decomposed, estimated transmitter b,eamforming unitary matrix (v)." 

Examiner's response: Applicant's arguments fail to comply with 37 

CFR 1.1 11 (b) because they amount to a general allegation that the claims define 

a patentable invention without specifically pointing out how the language of the 

claims patentably distinguishes them from the references. Regarding the 

applicant's assertion that the cited prior art fails to disclose the above stated 

limitations the Examiner respectfully disagrees. Through the originally cited 

areas of the Kim disclosure, and although the disclosure does not explicitly state 

'beamforming', the Examiner interprets the decomposition means as pointed out 

in paragraph 0009 and further cited aireas which provide for the determination of 
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feedback information which directly effects the functionality of the transmitter 

antenna array properties to fully encompass the claimed limitations as currently 

stated. Therefore the Examiner respectfully maintains the grounds of rejection 

as previously provided. 

Claim Rejections - 35 USC§ 103 

2. The text of those sections of Title 35, U.S. Code not included in this action can 

be found in a prior Office action. 

3. Claims 1, 3, 4, 7, 8, 9, 11, 12, 17 andl 18 are rejected under 35 U.S.C. 103(a) 

as being unpatentable over Kim et al. (heirein after Kim) (US Publication 

2002/0187753 A1) in view of Hwang et al. (herein after Hwang) (US 2004/0042558 

A1). 

Re Claims 1 and 17; Kim discloses a method for feeding back transmitter 

beamforming information from a receiving wiireless communication device to a 

transmitting wireless communication device, the method comprising: the receiving 

wireless device determining an estimated transmitter beamforming unitary matrix (V) 

based upon the channel response and a receiver beamforming matrix (U) (Paragraphs 

0007, 0009, 0017, 0019, 0065); the receivin!J wireless device decomposing the 

estimated transmitter beamforming unitary matrix (V) to produce the transmitter 

beamforming information (Paragraphs 0009, 0017, 0019 0065); and the receiving 

wireless device wirelessly sending the transmitter beamforming information to the 

transmitting wireless device (Abstract; Figure 4; Paragraph 0009, 0017, 0019, 0024); 
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communication device receiving a preamble sequence from the transmitting wireless 

device; the receiving wireless device estimating a channel response based upon the 

preamble sequence; or (2) wherein the receiiver beamforming matrix (U) is unitary. 

However regarding item (1 ); Kim does disclose the detection and use of the pilot 

signal to determine channel response values; provid ing the following disclosures for the 

limitations of mention: the receiving wireless communication device receiving a 

preamble sequence from the transmitting wireless device (Abstract; Figure 4; 

Paragraphs 0017, 0019, 0024 ); the receivin~J wireless device estimating a channel 

response based upon the preamble sequence (Figure 4; Paragraph 0017, 0019). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 

the invention was made that the pilot and preamble signals would provide functionally 

equivalent results for the processing of the channel response. 

Regarding item (2); Hwang discloses a beamforming device wherein the receiver 

and transmitter beamforming matrices are unitary and derived from a channel response 

value (Paragraphs 0027-0029). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 

the invention was made that the use of unitary matrices for both the transmitter and 

receiver beamforming matrices as disclosed by Hwang, while not explicitly disclosed by 

Kim; is a common and well known practice for the derivation of beamforming matrices 

through the decomposition of the channel response values for a given system. 
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Re Claim 9; Kim discloses a wireless communication device comprising: a 

plurality of Radio Frequency (RF) components operable to receive an RF signal and to 

convert the RF signal to a baseband signal (Paragraph 0019); and a baseband 

processing module operable to: determine an estimated transmitter beamforming 

unitary matrix (V) based upon the channel response and a receiver beamforming matrix 

(U) (Paragraphs 0007, 0009, 0017, 0019, 0065); decompose the estimated transmitter 

beamforming unitary matrix (V) to produce tt,e transmitter beamforming 

information(Paragraphs 0009, 0017, 0019, 0065); and form a baseband signal 

employed by the plurality of RF components to wirelessly send the transmitter 

beamforming information to the transmitting wireless device (0017-0019); however Kim 

does not explicitly disclose receiving a preamble sequence carried by the baseband 

signal; estimate a channel response based upon the preamble sequence; or (2) wherein 

the receiver beamforming matrix (U) is unitairy. 

However regarding item (1 ); Kim doe,s disclose the detection and use of the pilot 

signal to determine channel response values; provid ing the following disclosures for the 

limitations of mention: receiving a preamble sequence carried by the baseband signal; 

(Abstract; Figure 4; Paragraphs 0017, 0019, 0024 ); estimate a channel response based 

upon the preamble sequence (Figure 4; Paragraph 0017, 0019). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 

the invention was made that the pilot and preamble signals would provide functionally 

equivalent resu lts for the processing of the channel response. 
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Regarding item (2); Hwang discloses a beamforming device wherein the receiver 

and transmitter beamforming matrices are unitary and derived from a channel response 

value (Paragraphs 0027-0029). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 

the invention was made that the use of unitary matrices for both the transmitter and 

receiver beamforming matrices as disclosed by Hwang, while not explicitly disclosed by 

Kim; is a common and well known practice for the derivation of beamforming matrices 

through the decomposition of the channel response values for a given system. 

Re Claims 3 and 11; the combined disclosures of Kim and Hwang disclose the 

method of claims 1 and 9; Hwang further discloses wherein the channel response (H), 

estimated transmitter beamforming unitary matrix (V), and the receiver beamforming 

unitary matrix (U) are related by the equation: H = UDV* where, D is a diagonal matrix 

(Paragraphs 00247-0029). 

Re Claims 4, 12 and 18; the combine1d disclosures of Kim and Hwang disclose 

the method of claims 3, 9 and 17; Hwang further discloses wherein the receiving 

wireless device determining an estimated transmitter beamforming unitary matrix (V) 

based upon the channel response and a receiver beamforming unitary matrix (U) 

comprises performing a Singular Value Decomposition (SVD) operation (0027-0029). 
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Re claim 7; the combined disclosures of Kim and Hwang disclose the method of 

claim 1; Kim further discloses wherein: the transmitting wireless device transmits on N 

antennas (48; 72); and the receiving wireless device receives on M antennas (60; 40). 

Re claim 8; the combined disclosures of Kim and Hwang disclose the method of 

claim 1; Kim further discloses wherein at least one of the transmitting wireless device 

and the receiving wireless device supports Multiple Input Multiple Output (MIMO) 

operations (Figure 1; 48, 60). 

4. Claims 5, 6, 13, 14, 19 and 20 are reijected under 35 U.S.C. 103(a) as being 

unpatentable over Kim and Hwang as applied to claims 1, 13 and 19; and further 

in view of Ma et al. (herein after Ma) (US Publication "A unified algebraic 

transformation approach for parallel recuirsive and adaptive filtering and SVD 

algorithms", IEEE 2001). 

Re Claims 5 and 13; the combined disclosures of Kim and Hwang disclose the 

method of cla ims 1 and 9; but fail however to explicitly disclose wherein the receiving 

wireless device decomposing the estimated transmitter beamforming unitary matrix (V) 

to produce the transmitter beamforming information comprises the receiving wireless 

device decomposing the estimated transmitter beamforming unitary matrix (V) using a 

QR decomposition technique. 

This decomposition technique is however disclosed by Ha. Ha discloses a 

means of QR matrix decomposition (Abstract; Section V and Section VI). 
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Therefore it would have been obvious to one of ordinary skill in the art at the time 

the invention was made the use of a QR decomposition technique as disclosed by Ha in 

order to gain the added benefit of decomposing the transmitter information to a vector 

format therefore reducing the total bandwidtt, used for the feed backing of information 

as disclosed by Kim for beamforming adjustments in the transmitter. 

Re claims 6 and 14; the combined disclosures of Kim, Hwang, and Ha disclose 

the method of claims 5 and 13; Ha further discloses means of utilizing a QR 

decomposition comprising a Givens Rotation in a matrix decomposition utilizing an SVD 

decomposition algorithm (Section V and Section VI). The Examiner interprets this 

disclosure as fully encompassing the scope of the claimed limitations within the claims 

as mentioned above, wherein the disclosure describes a functionally equivalent process 

to that of the current application only sufferinig deficiencies to design choices made 

within the current application but still utilizingI the basis of the prior arts disclosure 

towards the decomposition algorithms. 

Re Claims 19 and 20; the combined ,disclosures of Kim and Hwang disclose the 

method of claim 17; but fail however to expli,citly disclose wherein utilizing a QR 

decomposition comprising a Givens Rotation and the equation as claimed in the current 

application; and wherein the transmitter beamforming information comprises element 

values of the diagonal matrix D and element values of the Givens Rotation matrix as 

recited in claim 20. 
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However; Ha discloses means of utilizing a QR decomposition comprising a 

Givens Rotation in a matrix decomposition utilizing an SVD decomposition algorithm 

(Abstract; Section 11, Section V and Section VI). The Examiner interprets this disclosure 

as fully encompassing the scope of the claimed limitations within the claims as 

mentioned above, wherein the disclosure describes a functionally equivalent process to 

that of the current application only suffering deficiencies to design choices made within 

the current application but still utilizing the basis of the prior arts disclosure towards the 

decomposition algorithms. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 

the invention was made the use of a QR decomposition technique as disclosed by Ha in 

order to gain the added benefit of decomposing the transmitter information to a vector 

format therefore reducing the total bandwidtl1 used for the feed backing of information 

as disclosed by Kim for beamforming adjustments in the transmitter. 

5. Claims 2, 10, 15 and 16 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Kim and Hwang et as applied to claims 1 and 9; and further in 

view of Reinhardt (US Patent 5,541 ,607). 

Re Claims 2 and 10; the combined disclosures of Kim and Hwang disclose the 

method of claims 1 and 9; but fail however to explicitly disclose wherein the receiving 

wireless device determining an estimated transmitter beamforming unitary matrix (V) 

based upon the channel response and a receiver beamforming unitary matrix (U) 

comprises: the receiving wireless device producing the estimated transmitter 

beamforming unitary matrix (V) in Cartesian coordinates; and the receiving wireless 
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device converting the estimated transmitter beamforming unitary matrix (V) to polar 

coordinates. 

This method is however disclosed by Reinhardt. Reinhardt discloses a method 

of converting parameters from Cartesian to polar coordinates which are further utilized 

for transmitter beamforming (Figures 3 and 6; 78, 98; Col. 3 line 65-Col. 4 line 5; Col. 6 

line 66- Col. 7 line 7). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 

the invention was made to incorporate the use of polar coordinates in the beamforming 

process as disclosed by Reinhardt within the beamforming system of Poon in order to 

gain the benefit increasing the system efficiency for a plurality of beams by replacing the 

power and bandwidth consuming rectangular coordinates. 

Re claim 15; the combined disclosures of Kim, Hwang and Reinhardt disclose 

the method of claim 10; Kim further discloses wherein: the transmitting wireless device 

transmits on N antennas (48; 72); and the receiving wireless device receives on M 

antennas (60; 40). 

Re claim 16; the combined disclosure,s of Kim, Hwang and Reinhardt disclose 

the method of claim 1 O; Kim further discloses wherein at least one of the transmitting 

wireless device and the receiving wireless device supports Multiple Input Multiple 

Output (MIMO) operations (Figure 1; 48, 60). 
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6. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 

policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 

MONTHS from the mailing date of this action. In the event a first reply is filed within 

TWO MONTHS of the mailing date of this finial action and the advisory action is not 

mailed until after the end of the THREE-MONTH shortened statutory period, then the 

shortened statutory period will expire on the date the advisory action is mailed, and any 

extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 

the advisory action. In no event, however, will the statutory period for reply expire later 

than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to MICHAEL R. NEFF whose telephone number is 

(571 )270-1848. The examiner can normally be reached on Monday - Friday 8:00am -

4:30pm EST ALT Fridays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Shuwang Liu can be reached on (571 )272-3036. The fax phone number for 

the organization where this application or proceeding is assigned is 571 -273-8300. 
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Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (tol l-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/MICHAEL R. NEFF/ 
Examiner, Art Unit 2611 
/Shuwang Liu/ 
Supervisory Patent Examiner, Art Unit 2611 
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RESPONSE TO OFFICIAL ACTION UNDER 37 C.F.R. § 1.111 

Sir: 

Applicant hereby submits this Response to the Official Action having a mailed 

date of August 5, 2008, and makes the following arguments and remarks in response 

thereto. As such, reconsideration of the actiion and allowance of the present application 

are respectfully requested and are believed to be appropriate in view of the following: 

Amendments to the Specification - N/ A; 

Amendments to the Claims - N/ A; 

Amendments to the Drawings - NI A; and 

Remarks beginning on page £ of this paper. 
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REMARKS/ ARGUMENTS 

Claims 1-20 remain pending in the present application. No claims have been 

amended. Applicant respectfully requests favorable reconsideration of the claims in view 

of the following remarks. 

Claims 1, 3, 4, 7, 8, 9, 11, 12, 17 and 18 were rejected under 35 U.S.C. § 103(a) 

as being unpatentable over Kim et al. (US Patent Application Publication No. 

2002/01 87753) in view of Hwang et al. (U.S. Patent Application Publication No. 

2004/0042558). 

Claim I recites: "the receiving wireless device decomposing the estimated 

transmitter bea1nforming unita1y matrix (i'? to produce the transmitter beamforming 

iriformation." Applicant notes that similar recitations can be found in independent 

Claims 9 and 17. Applicant respectfully siubmits that the above-quoted feature is not 

taught or suggested by the combination of Kim et al. and Hwang et al. 

Although Kim et al. does discuss diagonalizing the channel response matrix 

through singular value decomposition (see, paragraph [0009}), Kim et al. does not teach 

or suggest any mechanism for decomposin g "the estimated transmitter beamforming 

unitary matrix (V)," as is claimed in the pres.ent invention. As such, Kim et al. also does 

not teach or suggest any mechanism for "producing the transmitter beamforming 

information" from the decomposed, estimalted transmitter beamforming unitary matrix 

(V). 

In view of the foregoing discussion, Applicant respectfully submits that the 

combination of Kim et al. and Hwang et al. does not teach or suggest each and every 

element of independent Claims I, 9 and I 7 (.and their dependent claims) arranged as they 

are in the claims. Accordingly, Applicant respectfully requests that the Examiner 

withdraw the§ I 03(a) reject ions of Claims I,. 3, 4, 7, 8, 9, I I, 12, I 7 and 18. 

Claims 5, 6, 13, 14, 19 and 20 were rejected under 35 U.S.C. § 103(a) as being 

unpatentable over Kim et al. and Hwang et al. in view of Ma et al. (US Publication "A 

unified algebraic transformation approach foJr parallel recursive and adaptive filtering and 

SYD algorithms", IEEE 2001). In addition, Claims 2, 10, 15 and 16 were rejected under 

35 U.S.C. § I 03(a) as being unpatentable over Kim et al. and Hwang et al. in view of 

Reinhardt (U.S. Patent No. 5,541,607). 
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The aforementioned Claims 2, 5, 6, 10, 13-16, 19 and 20 are dependent upon 

claims that Applicant believes are now allowable. Therefore, for at least the same 

reasons given above with respect to the rejections of Claims 1, 9 and 17, Applicant 

respectfully submits that Claims 2, 5, 6, 10,, 13-16, 19 and 20 are not obvious over the 

prior art of record. Accordingly, Applican t respectfully requests that the Examiner 

withdraw the§ 103 rejection of Claims 2, 5, 16, 10, 13-16, 19 and 20. 

CONCLUSION 

As a result of the foregoing, the Applicant asserts that the remaining Claims in the 

Application are in condition for allowance, and respectfully requests an early allowance 

of such Claims. 

The Commissioner is hereby authorized to charge any additional fees connected 

with this communication or credit any ove,rpayment to Garlick Harrison & Markison 

Deposit Account No. 50-2126 (Ref. BP4880}. 

Date: November 5, 2008 

Respectfully submitted, 

/Holly L. Rudnick/Reg. No. 43,065 
Holly L. Rudnick 
Attorney for Applicant 

Garlick Harrison & Markison 
P.O. Box 160727 
Austin, TX 78716-0727 
(214) 387-8097/office 
(214) 387-7949/facsimile 
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Page 2 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinar f skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1. Determining the scope and contents of the prior art. 
2. Ascertaining the differences between the prior art and the claims at issue. 
3. Resolving the level of ordinary skill in the pertinent art. 
4. Considering objective evidence present in the application indicating 

obviousness or nonobviousness. 

3. Claims 1, 3, 4, 7, 8, 9, 11 , 12, 17 ancl 18 are rejected under 35 U.S.C. 103(a) 

as being unpatentable over Kim et al. (heirein after Kim) (US Publication 

2002/0187753 A1) in view of Hwang et al. (herein after Hwang) (US 2004/0042558 

A1). 

Re Claims 1 and 17; Kim discloses a method for feeding back transmitter 

beamforming information from a receiving wiireless communication device to a 

transmitting wireless communication device, the method comprising: the receiving 

wireless device determining an estimated transmitter beamforming unitary matrix (V) 

based upon the channel response and a receiver beamforming matrix (U) (Paragraphs 

0007, 0009, 0017, 0019, 0065); the receivin!J wireless device decomposing the 
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estimated transmitter beamforming unitary matrix (V) to produce the transmitter 

beamforming information (Paragraphs 0009, 0017, 0019 0065); and the receiving 

wireless device wirelessly sending the transmitter beamforming information to the 

transmitting wireless device (Abstract; Figure 4; Paragraph 0009, 0017, 0019, 0024); 

however Kim does not explicitly disclose wherein (1) the receiving wireless 

communication device receiving a preamble sequence from the transmitting wireless 

device; the receiving wireless device estimating a channel response based upon the 

preamble sequence; or (2) wherein the receiiver beamforming matrix (U) is unitary. 

However regarding item (1 ); Kim does disclose the detection and use of the pilot 

signal to determine channel response values; providing the following disclosures for the 

limitations of mention: the receiving wireless communication device receiving a 

preamble sequence from the transmitting wireless device (Abstract; Figure 4; 

Paragraphs 0017, 0019, 0024 ); the receivin~J wireless device estimating a channel 

response based upon the preamble sequence (Figure 4; Paragraph 0017, 0019). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 

the invention was made that the pilot and preamble signals would provide functionally 

equivalent results for the processing of the channel response. 

Regarding item (2); Hwang discloses a beamforming device wherein the receiver 

and transmitter beamforming matrices are unitary and derived from a channel response 

value (Paragraphs 0027-0029). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 

the invention was made that the use of unitary matrices for both the transmitter and 
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receiver beamforming matrices as disclosed by Hwang, while not explicitly disclosed by 

Kim; is a common and well known practice for the derivation of beamforming matrices 

through the decomposition of the channel response values for a given system. 

Re Claim 9; Kim discloses a wireless communication device comprising: a 

plurality of Radio Frequency (RF) components operable to receive an RF signal and to 

convert the RF signal to a baseband signal (Paragraph 0019); and a baseband 

processing module operable to: determine an estimated transmitter beamforming 

unitary matrix (V) based upon the channel response and a receiver beamforming matrix 

(U) (Paragraphs 0007, 0009, 0017, 0019, 0065); decompose the estimated transmitter 

beamforming unitary matrix (V) to produce the transmitter beamforming 

information(Paragraphs 0009, 0017, 0019, 0065); and form a baseband signal 

employed by the plurality of RF components to wirelessly send the transmitter 

beamforming information to the transmitting wireless device (0017-0019); however Kim 

does not explicitly disclose receiving a preamble sequence carried by the baseband 

signal; estimate a channel response based upon the preamble sequence; or (2) wherein 

the receiver beamforming matrix (U) is unitairy. 

However regarding item (1 ); Kim doe,s disclose the detection and use of the pilot 

signal to determine channel response values; providing the following disclosures for the 

limitations of mention: receiving a preamble sequence carried by the baseband signal; 

(Abstract; Figure 4; Paragraphs 0017, 0019, 0024 ); estimate a channel response based 

upon the preamble sequence (Figure 4; Paragraph 0017, 0019). 



Application/Control Number: 11 /237,341 

Art Unit: 2611 

Page 5 

Therefore it would have been obvious to one of ordinary skill in the art at the time 

the invention was made that the pilot and preamble signals would provide functionally 

equivalent results for the processing of the channel response. 

Regarding item (2); Hwang discloses a beamforming device wherein the receiver 

and transmitter beamforming matrices are unitary and derived from a channel response 

value (Paragraphs 0027-0029). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 

the invention was made that the use of unitary matrices for both the transmitter and 

receiver beamforming matrices as disclosed by Hwang, while not explicitly disclosed by 

Kim; is a common and well known practice for the derivation of beamforming matrices 

through the decomposition of the channel response values for a given system. 

Re Claims 3 and 11; the combined disclosures of Kim and Hwang disclose the 

method of cla ims 1 and 9; Hwang further discloses wherein the channel response (H), 

estimated transmitter beamforming unitary matrix (V), and the receiver beamforming 

unitary matrix (U) are related by the equation: H = UDV* where, D is a diagonal matrix 

(Paragraphs 00247-0029). 

Re Claims 4, 12 and 18; the combine,d disclosures of Kim and Hwang disclose 

the method of claims 3, 9 and 17; Hwang further discloses wherein the receiving 

wireless device determining an estimated transmitter beamforming unitary matrix (V) 
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based upon the channel response and a receiver beamforming unitary matrix (U) 

comprises performing a Singular Value Decomposition (SVD) operation (0027-0029). 

Re claim 7; the combined disclosures of Kim and Hwang disclose the method of 

claim 1; Kim further discloses wherein: the transmitting wireless device transmits on N 

antennas (48; 72); and the receiving wireless device receives on M antennas (60; 40). 

Re claim 8; the combined disclosures of Kim and Hwang disclose the method of 

claim 1; Kim further discloses wherein at least one of the transmitting wireless device 

and the receiving wireless device supports Multiple Input Multiple Output (MIMO) 

operations (Figure 1; 48, 60). 

4. Claims 5, 6, 13, 14, 19 and 20 are reijected under 35 U.S.C. 103(a) as being 

unpatentable over Kim and Hwang as applied to claims 1, 13 and 19; and further 

in view of Ma et al. (herein after Ma) (US Publication "A unified algebraic 

transformation approach for parallel recU1rsive and adaptive filtering and SVD 

algorithms", IEEE 2001). 

Re Claims 5 and 13; the combined disclosures of Kim and Hwang disclose the 

method of cla ims 1 and 9; but fail however to explicitly disclose wherein the receiving 

wireless device decomposing the estimated transmitter beamforming unitary matrix (V) 

to produce the transmitter beamforming information comprises the receiving wireless 
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device decomposing the estimated transmitter beamforming unitary matrix (V) using a 

QR decomposition technique. 

This decomposition technique is however disclosed by Ha. Ha discloses a 

means of QR matrix decomposition (Abstrac:t; Section V and Section VI). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 

the invention was made the use of a QR decomposition technique as disclosed by Ha in 

order to gain the added benefit of decomposing the transmitter information to a vector 

format therefore reducing the total bandwidtl1 used for the feed backing of information 

as disclosed by Kim for beamforming adjustments in the transmitter. 

Re claims 6 and 14; the combined disclosures of Kim, Hwang, and Ha disclose 

the method of claims 5 and 13; Ha further di:scloses means of utilizing a QR 

decomposition comprising a Givens Rotation in a matrix decomposition utilizing an SVD 

decomposition algorithm (Section V and Section VI). The Examiner interprets this 

d isclosure as fully encompassing the scope of the claimed limitations within the claims 

as mentioned above, wherein the disclosure describes a functionally equivalent process 

to that of the current application only suffering deficiencies to design choices made 

within the current application but still utilizingI the basis of the prior arts disclosure 

towards the decomposition algorithms. 

Re Claims 19 and 20; the combined ,disclosures of Kim and Hwang disclose the 

method of cla im 17; but fail however to explicitly disclose wherein utiliz ing a QR 
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decomposition comprising a Givens Rotation and the equation as claimed in the current 

application; and wherein the transmitter beamforming information comprises element 

values of the diagonal matrix D and element values of the Givens Rotation matrix as 

recited in claim 20. 

However; Ha discloses means of utilizing a QR decomposition comprising a 

Givens Rotation in a matrix decomposition utilizing an SVD decomposition algorithm 

(Abstract; Section II, Section V and Section VI). The Examiner interprets this disclosure 

as fully encompassing the scope of the claimed limitations within the claims as 

mentioned above, wherein the disclosure describes a functionally equivalent process to 

that of the current application only suffering 1jeficiencies to design choices made within 

the current application but still utilizing the basis of the prior arts disclosure towards the 

decomposition algorithms. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 

the invention was made the use of a QR decomposition technique as disclosed by Ha in 

order to gain the added benefit of decomposing the transmitter information to a vector 

format therefore reducing the total bandwidth used for the feed backing of information 

as disclosed by Kim for beamforming adjustments in the transmitter. 

5. Claims 2, 10, 15 and 16 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Kim and Hwang et as applied to claims 1 and 9; and further in 

view of Reinhardt (US Patent 5,541 ,607). 
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Re Claims 2 and 10; the combined disclosures of Kim and Hwang disclose the 

method of cla ims 1 and 9; but fail however to explicitly disclose wherein the receiving 

wireless device determining an estimated transmitter beamforming unitary matrix (V) 

based upon the channel response and a receiver beamforming unitary matrix (U) 

comprises: the receiving wireless device producing the estimated transmitter 

beamforming unitary matrix (V) in Cartesian coordinates; and the receiving wireless 

device converting the estimated transmitter beamform ing unitary matrix (V) to polar 

coordinates. 

This method is however disclosed by Reinhardt. Reinhardt discloses a method 

of converting parameters from Cartesian to polar coordinates which are further utilized 

for transmitter beamforming (Figures 3 and 6; 78, 98; Col. 3 line 65-Col. 4 line 5; Col. 6 

line 66- Col. 7 line 7). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 

the invention was made to incorporate the use of polar coordinates in the beamforming 

process as disclosed by Reinhardt within thei beamforming system of Poon in order to 

gain the benefit increasing the system efficiency for a plurality of beams by replacing the 

power and bandwidth consuming rectangular coordinates. 

Re claim 15; the combined disclosure,s of Kim, Hwang and Reinhardt disclose 

the method of claim 10; Kim further disclose:s wherein: the transmitting wireless device 

transmits on N antennas (48; 72); and the re,ceiving wireless device receives on M 

antennas (60; 40). 
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Re claim 16; the combined disclosure,s of Kim, Hwang and Reinhardt disclose 

the method of claim 1 O; Kim further disclose:s wherein at least one of the transmitting 

wireless device and the receiving wireless device supports Multiple Input Multiple 

Output (MIMO) operations (Figure 1; 48, 60). 

Cone fusion 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to MICHAEL R. NEFF whose telephone number is 

(571 )270-1848. The examiner can normally be reached on Monday - Friday 8:00am -

4:30pm EST ALT Fridays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Shuwang Liu can be reached on (571 )272-3036. The fax phone number for 

the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (tol l-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/MICHAEL R. NEFF/ 
Examiner, Art Unit 2611 
/Shuwang Liu/ 
Supervisory Patent Examiner, Art Unit 2611 
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PAGE 01 

Rece1veo 
CENTRAL FAX CENTER 

AUG 2 9 2006 

To: USPTO Fax No: (571) 273-8300 

Commissioner for Patents 

From: Diane Hudson, Legal Assistant for 

Bruce E. Garlick (Reg. #36,520) 

Re: Serial No. H / a'31 , ~,L--{ I 
Attorney Docket No. f6 P '-t~O 

Date: o1>/'29 /d-OO , Pages: S -to~( 
'-0 (including cover sheet) 

__ ,..,. ___________________ ... _____ .., __________________________ .. __ , ____________ ,.. _____ ,.. ______ _ 

Message: Faxing: 

(I) 37CFR 3.73(b) Stateuu;nt; 

(2) Power of Attorney; 

(3) Henry Samueli authoriization letter; and 

(4) Dee Henderson authorization letter 

---------------------~-----... ---------------------··· ·------------------------------------
The information contained in this communication is confidential, may be attomey-client privileged, m ay constitute 

in:!de information, ancl i!!' intended only for the use of th,e addt'e55CC. 'Unauthorized use, disclosure or 4.opying of this 

communication or any part thereof is strictly prohibited and may be unlawful. 
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11/;;2-?:, t /34( 

BROADCOM. 
.,....,_, ~;;.;~-------------------­Phcoo: 949-CS0-8700 

8IIOADC0M CORPOAAT10N 
16215 Alllln Parkwlrf, P.O. SOit 57013 

lrrinl., Cllliloffia "21119-7013 

FulM~to 

February 8, 2005 

To whom it may concern: 

l, Henry Samueli, heret>y authorize Dee Henderson, Senior Manager, Intelloctual 

Property Administration, to ex.c:Cule docmnc:n~ rcfQting to US and foreign pAtent And 

trademark matters on behalf of Broadcom Corporation and/or its subsidiaries. 

Heruy Samucli, PhD. 
CbiefTecbnical Officer 
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[ 1 /;J- ":J 7,, 3 t.-t ~eCEIVEO 
CENTRAL FAX CENTER 

" AUG 2 9 2006 8ROAOCOU CORl'OftATIOI( 

BROADCOM. 16215.-.ori Pantway. P.O. 80l(57013 

~ ~-""------~-•-----------•'"""°---~_,__.;,;~;l.;,D,;.;?0;.;;;13 

June 2, 2006 

TO WHOM IT MAY CONCERN 

I, Dee Henderson, do hereby authorize ·the practitioccl'S associated with USPTO (United 

Slates hte,,t and Tnldcmnrk Office) Ctu:tomet Number 51472 (whose information is 

provided below) to act on behalf of the Assignee, Broadcom Coi:poration, in patent 

related matte-rs hefore the USPTO. . 

This authorization granted to practitioners associated with USPTO Customer Number 

51472 includes the authorization to cxc,cutc statcmeulS made under 37 C.F.R. §3.73(b) on 

behalf of the Assignee, Broadcom Corporation. 

Dec c derso 
Senior Mana -c, Intellectual Property Ac.l.miuistration 

USPTO CN 51472 
Garlick Harrison & Markison 

P.O. Box 160727 
Austin, Texas 78716-0727 
TEL: (512) 264-8816 
FAX: (512) 264-3735 
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TITLE OF THE INVENTION 

EFFICIENT FEEDBACK OF CHANNEL INFORMATION IN A CLOSED LOOP 

BEAMFORMING WIRELESS: COMMUNICATION SYSTEM 

INVENTORS 

Carlos Aldana 

Joonsuk Kim 

SPECIFICATION 

CROSS REFERENCES TO RELATED APPLICATIONS 

This application is a continuation-in-part of U.S. Utility Application No. 

11/168,793, filed June 28, 2005 which claims priority to U.S. Provisional Patent 

l 5 Application Serial No. 60/673,451, filed April 21, 2005, and claims priority to U.S. 

Provisional Patent Application Serial No. 60/698,686, filed July 13, 2005, all of which 

are incorporated herein by reference for all purposes. 

BACKGROUND OF THE INVENTION 

20 1. TECHNICAL FIELD OF THE INVJENTION 

This invention relates generally to wireless communication systems and more 

particularly to wireless communications using beamfonning. 

2. DESCRIPTION OF RELATED ART 

25 Communication systems are known to support wireless and wire lined 

communications between wireless and/or wire lined communication devices. Such 

communication systems range from national and/or international cellular telephone 

systems to the Internet to point-to-point in-home wireless networks. Each type of 

communication system is constructed, and: hence operates, in accordance with one or 

30 more communication standards. For instance, wireless communication systems may 

operate in accordance with one or more standards including, but not limited to, IEEE 
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802.11, Bluetooth, advanced mobile pho111e services (AMPS), digital AMPS, global 

system for mobile communications (GSM), code division multiple access (CDMA), local 

multi-point distribution systems (LMDS), multi-channel-multi-point distribution systems 

(MMDS), and/or variations thereof. 

Depending on the type of wireless communication system, a wireless 

communication device, such as a cellular telephone, two-way radio, personal digital 

assistant (PDA), personal computer (PC), laptop computer, home entertainment 

equipment, et cetera communicates directly or indirectly with other wireless 

10 communication devices. For direct communications (also known as point-to-point 

communications), the participating wireless communication devices tune their receivers 

and transmitters to the same channel or channels (e.g., one of the plurality of radio 

frequency (RF) carriers of the wireless communication system) and communicate over 

that channel(s). For indirect wireless communications, each wireless communication 

15 device communicates directly with an assodated base station (e.g., for cellular services) 

and/or an associated access point (e.g., for an in-home or in-building wireless network) 

via an assigned channel. To complete a communication connection between the wireless 

communication devices, the associated base stations and/or associated access points 

communicate with each other directly, via a system controller, via the public switch 

20 telephone network, via the Internet, and/or via some other wide area network. 

For each wireless communication device to participate in wireless 

communications, it includes a built-in radio transceiver (i.e., receiver and transmitter) or 

is coupled to an associated radio transceiver ( e.g., a station for in-home and/or in-building 

25 wireless communication networks, RF modem, etc.). As is known, the receiver is 

coupled to the antenna and includes a low noise amplifier, one or more intermediate 

frequency stages, a filtering stage, and a data recovery stage. The low noise amplifier 

receives inbound RF signals via the ante1t1na and amplifies then. The one or more 

intermediate frequency stages mix the amplified RF signals with one or more local 

30 oscillations to convert the amplified RF s:ignal into baseband signals or intermediate 

frequency (IF) signals. The filtering stage filters the baseband signals or the IF signals to 

2 
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attenuate unwanted out of band signals to produce filtered signals. The data recovery 

stage recovers raw data from the filtered signals in accordance with the particular 

wireless communication standard. 

5 As is also known, the transmitter imcludes a data modulation stage, one or more 

intermediate frequency stages, and a power amplifier. The data modulation stage 

converts raw data into baseband signals: in accordance with a particular wireless 

communication standard. The one or more intermediate frequency stages mix the 

baseband signals with one or more local oscillations to produce RF signals. The power 

IO amplifier amplifies the RF signals prior to transmission via an antenna. 

In many systems, the transmitter wiKI include one antenna for transmitting the RF 

signals, which are received by a single antenna, or multiple antennas, of a receiver. 

When the receiver includes two or more an1tennas, the receiver will select one of them to 

15 receive the incoming RF signals. In this instance, the wireless communication between 

the transmitter and receiver is a single-output-single-input (SISO) communication, even 

if the receiver includes multiple antennas that are used as diversity antennas (i.e., 

selecting one of them to receive the incoming RF signals). For SISO wireless 

communications, a transceiver includes one transmitter and one receiver. Currently, most 

20 wireless local area networks (WLAN) that are IEEE 802.11, 802.11 a, 802, 11 b, or 

802.1 lg employ SISO wireless communications. 

Other types of wireless communications include single-input-multiple-output 

(SIMO), multiple-input-single-output (MISO), and multiple-input-multiple-output 

25 (MIMO). In a SIMO wireless communication, a single transmitter processes data into 

radio frequency signals that are transmitted! to a receiver. The receiver includes two or 

more antennas and two or more receiver paths. Each of the antennas receives the RF 

signals and provides them to a corresponding receiver path ( e.g., LNA, down conversion 

module, filters, and ADCs). Each of the receiver paths processes the received RF signals 

30 to produce digital signals, which are combined and then processed to recapture the 

transmitted data. 

3 
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For a multiple-input-single-outpuit (MISO) wireless communication, the 

transmitter includes two or more transmission paths (e.g., digital to analog converter, 

filters, up-conversion module, and a power amplifier) that each converts a corresponding 

5 portion of baseband signals into RF signatls, which are transmitted via corresponding 

antennas to a receiver. The receiver includes a single receiver path that receives the 

multiple RF signals from the transmitter. In this instance, the receiver uses beam fonning 

to combine the multiple RF signals into one signal for processing. 

10 For a multiple-input-multiple-output (MIMO) wireless communication, the 

transmitter and receiver each include multiple paths. In such a communication, the 

transmitter parallel processes data using a spatial and time encoding function to produce 

two or more streams of data. The transmitter includes multiple transmission paths to 

convert each stream of data into multiple RF signals. The receiver receives the multiple 

15 RF signals via multiple receiver paths that r,ecapture the streams of data utilizing a spatial 

and time decoding function. The recaptured streams of data are combined and 

subsequently processed to recover the original data. 

To further improve wireless communications, transceivers may incorporate 

20 beamforrning. In general, beamfonning i:s a processing technique to create a focused 

antenna beam by shifting a signal in time or in phase to provide gain of the signal in a 

desired direction and to attenuate the sigma! in other directions. Prior art papers ( 1) 

Digital beamfonning basics (antennas) by Steyskal, Hans, Journal of Electronic Defense, 

7/1 /1996; (2) Utilizing Digital Down conv,erters for Efficient Digital Beamfonning, by 

25 Clint Schreiner, Red River Engineering, no publication date; and (3) Interpolation Based 

Transmit Beamfonning for MIMO-OFMD with Partial Feedback, by Jihoon Choi and 

Robert W. Heath, University of Texas, Department of Electrical and Computer 

Engineering, Wireless Networking and Communications Group, September, 13, 2003 

discuss beamfonning concepts. 

30 
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In order for a transmitter to properly implement beamforming (i.e., determine the 

beamforming matrix [V]), it needs to know properties of the channel over which the 

wireless communication is conveyed. Accordingly, the receiver must provide feedback 

information for the transmitter to determine: the properties of the channel. One approach 

5 for sending feedback from the receiver to the transmitter is for the receiver to determine 

the channel response (H) and to provide it as the feedback information. An issue with 

this approach is the size of the feedback packet, which may be so large that, during the 

time it takes to send it to the transmitter, the: response of the channel has changed. 

10 To reduce the size of the feedback, the receiver may decompose the channel using 

singular value decomposition (SVD) and send information relating only to a calculated 

value of the transmitter's beamforming matrix (V) as the feedback information. In this 

approach, the receiver calculates (V) based on H = UDV*, where H is the channel 

response, D is a diagonal matrix, and U is a receiver unitary matrix. While this approach 

15 reduces the size of the feedback information, its size is still an issue for a MIMO wireless 

communication. For instance, in a 2x2 MIMO wireless communication, the feedback 

needs four elements that are all complex Cartesian coordinate values [V 11 V 12; V2 l 

V22]. In general, Vik= aik + j*bik, where aik and bik are values between [-1, I]. Thus, 

with I bit express per each element for each of the real and imaginary components, aik 

20 and bik can be either - ½ or ½, which re:quires 4x2xl = 8 bits per tone. With 4 bit 

expressions per each element of V(f) in an orthogonal frequency division multiplexing 

(OFDM) 2 x 2 MIMO wireless communication, the number of bits required is 1728 per 

tone (e.g., 4*2*54*4 = 1728, 4 elements per tone, 2 bits for real and imaginary 

components per tone, 54 data tones per frame, and 4 bits per element), which requires 

25 overhead for a packet exchange that is too large for practical applications. 

30 

Therefore, a need exists for a method and apparatus for reducing beamforming 

feedback information for wireless communi,cations. 

5 
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BRIEF SUMMARY OF THE INVENTION 

The present invention is directed to apparatus and methods of operation that are 

further described in the following Brief Description of the Drawings, the Detailed 

Description of the Invention, and the claiims. Other features and advantages of the 

5 present invention will become apparent from the following detailed description of the 

invention made with reference to the accomJPanying drawings. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS 

Figure 1 is a schematic block diagram of a wireless communication system in 

10 accordance with the present invention; 

15 

20 

Figure 2 is a schematic block diagram illustrating an embodiment of a wireless 

communication device in accordance with the present invention; 

Figure 3 is a schematic block diagram illustrating another embodiment of another 

wireless communication device in accordance with the present invention; 

Figure 4 is a schematic block diagram of baseband transmit processing m 

accordance with the present invention; 

Figure 5 is a schematic block diagram of baseband receive processing in 

accordance with the present invention; 

Figure 6 is a schematic block diagram of a beamforming wireless communication 

25 in accordance with the present invention; 

30 

Figure 7 is a flow chart illustrating another embodiment of the present invention 

for providing beamforming feedback infonnation from a receiver to a transmitter; and 

Figure 8 is a flow chart illustrating another embodiment of the present invention 

for providing beamforming feedback information from a receiver to a transmitter 

6 
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DETAILED DESCRIPTION OF THE INVENTION 

Figure I is a schematic block diagram illustrating a communication system IO that 

5 includes a plurality of base stations and/or access points 12, 16, a plurality of wireless 

communication devices 18-32 and a network hardware component 34. Note that the 

network hardware 34, which may be a rout,er, switch, bridge, modem, system controller, 

et cetera provides a wide area network con111ection 42 for the communication system 10. 

Further note that the wireless communication devices 18-32 may be laptop host 

10 computers 18 and 26, personal digital assistant hosts 20 and 30, personal computer hosts 

24 and 32 and/or cellular telephone hosts 22 and 28. The details of the wireless 

communication devices will be described in greater detail with reference to Figure 2. 

Wireless communication devices 22,, 23, and 24 are located within an independent 

15 basic service set (IBSS) area and communicate directly (i.e., point to point). In this 

configuration, these devices 22, 23, and 24 may only communicate with each other. To 

communicate with other wireless communication devices within the system 10 or to 

communicate outside of the system 10, the devices 22, 23, and/or 24 need to affiliate with 

one of the base stations or access points 12 or 16. 

20 

The base stations or access points 12, 16 are located within basic service set 

(BSS) areas 11 and 13, respectively, and aire operably coupled to the network hardware 

34 via local area network connections 36., 38. Such a connection provides the base 

station or access point 12, 16 with connectivity to other devices within the system 10 and 

25 provides connectivity to other networks viat the WAN connection 42. To communicate 

with the wireless communication devices within its BSS 11 or 13, each of the base 

stations or access points 12-16 has an associated antenna or antenna array. For instance, 

base station or access point 12 wirelessly communicates with wireless communication 

devices 18 and 20 while base station or access point 16 wirelessly communicates with 

30 wireless communication devices 26 - 32. Typically, the wireless communication devices 

7 
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register with a particular base station or acc:ess point 12, 16 to receive services from the 

communication system 10. 

Typically, base stations are used for cellular telephone systems and like-type 

5 systems, while access points are used for im-home or in-building wireless networks (e.g., 

IEEE 802.11 and versions thereof, Bluetooth, and/or any other type of radio frequency 

based network protocol). Regardless of the particular type of communication system, 

each wireless communication device includces a built-in radio and/or is coupled to a radio. 

15 

Figure 2 is a schematic block diagram illustrating an embodiment of a wireless 

communication device that includes the host device 18-32 and an associated radio 60. 

For cellular telephone hosts, the radio 60 is a built-in component. For personal digital 

assistants hosts, laptop hosts, and/or personal computer hosts, the radio 60 may be built­

in or an externally coupled component. 

As illustrated, the host device 18-32 includes a processing module 50, memory 

52, a radio interface 54, an input interface 58, and an output interface 56. The processing 

module 50 and memory 52 execute the corresponding instructions that are typically done 

by the host device. For example, for a ciellular telephone host device, the processing 

20 module 50 performs the corresponding communication functions in accordance with a 

particular cellular telephone standard. 

The radio interface 54 allows data 1to be received from and sent to the radio 60. 

For data received from the radio 60 (e.g., inbound data), the radio interface 54 provides 

25 the data to the processing module 50 for further processing and/or routing to the output 

interface 56. The output interface 56 provides connectivity to an output display device 

such as a display, monitor, speakers, et cetera such that the received data may be 

displayed. The radio interface 54 also provides data from the processing module 50 to 

the radio 60. The processing module 50 may receive the outbound data from an input 

30 device such as a keyboard, keypad, microphone, et cetera via the input interface 58 or 

generate the data itself. For data received via the input interface 58, the processing 

8 
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module 50 may perfonn a corresponding host function on the data and/or route it to the 

radio 60 via the radio interface 54. 

Radio 60 includes a host interface 62, digital receiver processing module 64, an 

5 analog-to-digital converter 66, a high pass and low pass filter module 68, an IF mixing 

down conversion stage 70, a receiver filter 71 , a low noise amplifier 72, a 

transmitter/receiver switch 73, a local oscillation module 74, memory 75, a digital 

transmitter processing module 76, a digiital-to-analog converter 78, a filtering/gain 

module 80, an IF mixing up conversion stage 82, a power amplifier 84, a transmitter filter 

10 module 85, a channel bandwidth adjust module 87, and an antenna 86. The antenna 86 

may be a single antenna that is shared by tiransmit and receive paths as regulated by the 

Tx/Rx switch 73, or may include separate antennas for the transmit path and receive path. 

The antenna implementation will depend on the particular standard to which the wireless 

communication device is compliant. 

15 

The digital receiver processing modlule 64 and the digital transmitter processing 

module 76, in combination with operational instructions stored in memory 75, execute 

digital receiver functions and digital transmitter functions, respectively. The digital 

receiver functions include, but are not limited to, digital intermediate frequency to 

20 baseband conversion, demodulation, constellation demapping, descrambling, and/or 

decoding. The digital transmitter functions include, but are not limited to, encoding, 

scrambling, constellation mapping, modulation, and/or digital baseband to IF conversion. 

The digital receiver and transmitter processing modules 64 and 76 may be implemented 

using a shared processing device, individual processing devices, or a plurality of 

25 processing devices. Such a processing device may be a microprocessor, micro-controller, 

digital signal processor, microcomputer, central processing unit, field programmable gate 

array, programmable logic device, state maichine, logic circuitry, analog circuitry, digital 

circuitry, and/or any device that manipulates signals (analog and/or digital) based on 

operational instructions. The memory 75 may be a single memory device or a plurality of 

30 memory devices. Such a memory device may be a read-only memory, random access 

memory, volatile memory, non-volatile memory, static memory, dynamic memory, flash 
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memory, and/or any device that stores digital information. Note that when the processing 

module 64 and/or 76 implements one or more of its functions via a state machine, analog 

circuitry, digital circuitry, and/or logic circuitry, the memory storing the corresponding 

operational instructions is embedded with the circuitry comprising the state machine, 

5 analog circuitry, digital circuitry, and/or logic circuitry. 

In operation, the radio 60 receives c,utbound data 94 from the host device via the 

host interface 62. The host interface 62 routes the outbound data 94 to the digital 

transmitter processing module 76, which processes the outbound data 94 in accordance 

IO with a particular wireless communication standard ( e.g., IEEE 802.11, Bluetooth, et 

cetera) to produce digital transmission formatted data 96. The digital transmission 

formatted data 96 will be digital base-band signals (e.g., have a zero IF) or a digital low 

IF signals, where the low IF typically will be in the frequency range of one hundred 

kilohertz to a few megahertz. 

15 

The digital-to-analog converter 78 converts the digital transmission formatted 

data 96 from the digital domain to the anialog domain. The filtering/gain module 80 

filters and/or adjusts the gain of the analog signals prior to providing it to the IF mixing 

stage 82. The IF mixing stage 82 converts the analog baseband or low IF signals into RF 

20 signals based on a transmitter local oscillation 83 provided by local oscillation module 

74. The power amplifier 84 amplifies the RF signals to produce outbound RF signals 98, 

which are filtered by the transmitter filter module 85. The antenna 86 transmits the 

outbound RF signals 98 to a targeted device such as a base station, an access point and/or 

another wireless communication device. 

25 

The radio 60 also receives inbound lRF signals 88 via the antenna 86, which were 

transmitted by a base station, an access point, or another wireless communication device. 

The antenna 86 provides the inbound RF siignals 88 to the receiver filter module 71 via 

the Tx/Rx switch 73, where the Rx filter 71 bandpass filters the inbound RF signals 88. 

30 The Rx filter 71 provides the filtered RF signals to low noise amplifier 72, which 

amplifies the signals 88 to produce an amplified inbound RF signals. The low noise 
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amplifier 72 provides the amplified inbound RF signals to the IF mixing module 70, 

which directly converts the amplified inbornnd RF signals into an inbound low IF signals 

or baseband signals based on a receiver local oscillation 81 provided by local oscillation 

module 74. The down conversion module 70 provides the inbound low IF signals or 

5 baseband signals to the filtering/gain modlule 68. The high pass and low pass filter 

module 68 filters, based on settings provided by the channel bandwidth adjust module 87, 

the inbound low IF signals or the digital reception formatted data to produce filtered 

inbound signals. 

10 The analog-to-digital converter 66 converts the filtered inbound signals from the 

analog domain to the digital domain to produce digital reception formatted data 90, where 

the digital reception formatted data 90 will be digital base-band signals or digital low IF 

signals, where the low IF typically will be in the frequency range of one hundred 

kilohertz to a few megahertz.. The digital receiver processing module 64, based on 

15 settings provided by the channel bandwidth adjust module 87, decodes, descrambles, 

20 

demaps, and/or demodulates the digital reception formatted data 90 to recapture inbound 

data 92 in accordance with the particular wireless communication standard being 

implemented by radio 60. The host interface 62 provides the recaptured inbound data 92 

to the host device 18-32 via the radio interface 54. 

As one of average skill in the art will appreciate, the wireless communication 

device of Figure 2 may be implemented using one or more integrated circuits. For 

example, the host device may be implemented on one integrated circuit, the digital 

receiver processing module 64, the digital transmitter processing module 76 and memory 

25 75 may be implemented on a second integrated circuit, and the remaining components of 

the radio 60, less the antenna 86, may be implemented on a third integrated circuit. As an 

alternate example, the radio 60 may be impl,emented on a single integrated circuit. As yet 

another example, the processing module 50 of the host device and the digital receiver and 

transmitter processing modules 64 and 76 may be a common processing device 

30 implemented on a single integrated circuit. Further, the memory 52 and memory 75 may 

be implemented on a single integrated circuit and/or on the same integrated circuit as the 
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common processing modules of processing module SO and the digital receiver and 

transmitter processing module 64 and 76. 

Figure 3 is a schematic block di21gram illustrating another embodiment of a 

5 wireless communication device that includes the host device 18-32 and an associated 

radio 60. For cellular telephone hosts, the radio 60 is a built-in component. For personal 

digital assistants hosts, laptop hosts, and/or personal computer hosts, the radio 60 may be 

built-in or an externally coupled component. 

10 As illustrated, the host device 18-32 includes a processing module SO, memory 

52, radio interface 54, input interface 58 and output interface 56. The processing module 

SO and memory 52 execute the corresponding instructions that are typically done by the 

host device. For example, for a cellular telephone host device, the processing module SO 

performs the corresponding communication functions in accordance with a particular 

IS cellular telephone standard. 

The radio interface 54 allows data to be received from and sent to the radio 60. 

For data received from the radio 60 (e.g., inbound data), the radio interface 54 provides 

the data to the processing module SO for further processing and/or routing to the output 

20 interface 56. The output interface 56 provides connectivity to an output display device 

such as a display, monitor, speakers, et cetera such that the received data may be 

displayed. The radio interface 54 also provides data from the processing module SO to 

the radio 60. The processing module 50 may receive the outbound data from an input 

device such as a keyboard, keypad, microphone, et cetera via the input interface 58 or 

25 generate the data itself. For data received via the input interface 58, the processing 

module 50 may perform a corresponding host function on the data and/or route it to the 

radio 60 via the radio interface 54. 

Radio 60 includes a host interface 62, a baseband processing module 100, 

30 memory 65, a plurality of radio frequency (RF) transmitters 106 - 110, a transmit/receive 

(T/R) module 114, a plurality of antennas 81 - 85, a plurality of RF receivers I 18 - 120, a 

12 



DOCKET NO. BP4880 

channel bandwidth adjust module 87, and ;a local oscillation module 74. The baseband 

processing module 100, in combination with operational instructions stored in memory 

65, executes digital receiver functions and dligital transmitter functions, respectively. The 

digital receiver functions include, but are not limited to, digital intermediate frequency to 

5 baseband conversion, demodulation, constellation demapping, decoding, de-interleaving, 

fast Fourier transform, cyclic prefix re:moval, space and time decoding, and/or 

descrambling. The digital transmitter functions include, but are not limited to, encoding, 

scrambling, interleaving, constellation mapping, modulation, inverse fast Fourier 

transform, cyclic prefix addition, space and time encoding, and digital baseband to IF 

IO conversion. The baseband processing modules I 00 may be implemented using one or 

more processing devices. Such a processiing device may be a microprocessor, micro­

controller, digital signal processor, microcomputer, central processing unit, field 

programmable gate array, programmable logic device, state machine, logic circuitry, 

analog circuitry, digital circuitry, and/or any device that manipulates signals (analog 

15 and/or digital) based on operational instmctions. The memory 65 may be a single 

memory device or a plurality of memory devices. Such a memory device may be a read­

only memory, random access memory, volatile memory, non-volatile memory, static 

memory, dynamic memory, flash memory, and/or any device that stores digital 

information. Note that when the processing module I 00 implements one or more of its 

20 functions via a state machine, analog circuitry, digital circuitry, and/or logic circuitry, the 

memory storing the corresponding operational instructions is embedded with the circuitry 

comprising the state machine, analog circuitry, digital circuitry, and/or logic circuitry. 

In operation, the radio 60 receives outbound data 94 from the host device via the 

25 host interface 62. The baseband processimg module 64 receives the outbound data 94 

and, based on a mode selection signal I 02, produces one or more outbound symbol 

streams l 04. The mode selection signal I 02 will indicate a particular mode of operation 

that is compliant with one or more specific modes of the various IEEE 802.11 standards. 

For example, the mode selection signal 102 may indicate a frequency band of 2.4 GHz, a 

30 channel bandwidth of 20 or 22 MHz and a llllaximum bit rate of 54 megabits-per-second. 

In this general category, the mode selection signal will further indicate a particular rate 
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ranging from 1 megabit-per-second to 54 megabits-per-second. In addition, the mode 

selection signal will indicate a particular type of modulation, which includes, but is not 

limited to, Barker Code Modulation, BPSK, QPSK, CCK, 16 QAM and/or 64 QAM. The 

mode select signal 102 may also include: a code rate, a number of coded bits per 

5 subcarrier (NBPSC), coded bits per OFDM symbol (NCBPS), and/or data bits per OFDM 

symbol (NDBPS). The mode selection signal 102 may also indicate a particular 

channelization for the corresponding mode that provides a channel number and 

corresponding center frequency. The mode select signal 102 may further indicate a 

power spectral density mask value and a number of antennas to be initially used for a 

10 MIMO communication. 

The baseband processing module 100, based on the mode selection signal 102 

produces one or more outbound symbol streams 104 from the outbound data 94. For 

example, if the mode selection signal 102 irndicates that a single transmit antenna is being 

15 utilized for the particular mode that has been selected, the baseband processing module 

100 will produce a single outbound symbol stream 104. Alternatively, if the mode select 

signal 102 indicates 2, 3 or 4 antennas, the baseband processing module 100 will produce 

2, 3 or 4 outbound symbol streams 104 from the outbound data 94. 

20 Depending on the number of outbound streams 104 produced by the baseband 

module I 0, a corresponding number of the RF transmitters 106 - 110 will be enabled to 

up convert the outbound symbol streams 104 into outbound RF signals 112. In general, 

each of the RF transmitters 106 - 110 inclUtdes a digital filter and upsampling module, a 

digital to analog conversion module, an analog filter module, a frequency up conversion 

25 module, a power amplifier, and a radio frequency bandpass filter. The RF transmitters 

106 - 110 provide the outbound RF signals 1 12 to the transmit/receive module 114, 

which provides each outbound RF signal to a corresponding antenna 81 - 85. 

When the radio 60 is in the receiive mode, the transmit/receive module 114 

30 receives one or more inbound RF signals 116 via the antennas 81 - 85 and provides them 

to one or more RF receivers 1 18 - 122. The RF receiver 118 - 122, based on settings 
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provided by the channel bandwidth adjust module 87, down converts the inbound RF 

signals 116 into a corresponding number of inbound symbol streams 124. The number of 

inbound symbol streams 124 will correspond to the particular mode in which the data was 

received. The baseband processing module l 00 converts the inbound symbol streams 

5 124 into inbound data 92, which is provided to the host device 18-32 via the host 

interface 62. 

As one of average skill in the art will appreciate, the wireless communication 

device of Figure 3 may be implemented using one or more integrated circuits. For 

l O example, the host device may be implemented on one integrated circuit, the baseband 

processing module 100 and memory 65 may be implemented on a second integrated 

circuit, and the remaining components of the radio 60, less the antennas 81 - 85, may be 

implemented on a third integrated circuit. As an alternate example, the radio 60 may be 

implemented on a single integrated circuit. As yet another example, the processing 

15 module 50 of the host device and the baseband processing module l 00 may be a common 

processing device implemented on a single: integrated circuit. Further, the memory 52 

and memory 65 may be implemented on a single integrated circuit and/or on the same 

integrated circuit as the common processing modules of processing module 50 and the 

baseband processing module 100. 

20 

Figure 4 is a schematic block diagram of baseband transmit processing 100-TX 

within the baseband processing module 100, which includes an encoding module 121, a 

puncture module 123, a switch, a plurality of interleaving modules 125, 126, a plurality 

of constellation encoding modules 128, 130, a beamforming module (V) 132, and a 

25 plurality of inverse fast Fourier transform (IFFT) modules 134, 136 for converting the 

outbound data 94 into the outbound symbol stream( s) 104. As one of ordinary skill in the 

art will appreciate, the baseband transmit processing may include two or more of each of 

the interleaving modules 125, 126, the constellation mapping modules 128, 130, and the 

IFFT modules 134, 136. In addition, one of ordinary skill in art will further appreciate 

30 that the encoding module 121, puncture module 123, the interleaving modules 124, 126, 

the constellation mapping modules 128, 130, and the IFFT modules 134, 136 may 
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function in accordance with one or more wireless communication standards including, 

but not limited to, IEEE 802.1 la, b, g, n. 

In one embodiment, the encoding module 121 is operably coupled to convert 

5 outbound data 94 into encoded data i1n accordance with one or more wireless 

communication standards. The puncture module 123 punctures the encoded data to 

produce punctured encoded data. The plurality of interleaving modules 125, 126 is 

operably coupled to interleave the puncture:d encoded data into a plurality of interleaved 

streams of data. The plurality of constellation mapping modules 128, 130 is operably 

10 coupled to map the plurality of interleaved streams of data into a plurality of streams of 

data symbols. The beamforming module 132 is operably coupled to beamform, using a 

unitary matrix having polar coordinates, the plurality of streams of data symbols into a 

plurality of streams of beamformed symbols. The plurality of IFFT modules 134, 136 is 

operably coupled to convert the plurality of streams of beamformed symbols into a 

15 plurality of outbound symbol streams. 

The beamforming module 132 is operably coupled to multiply a beamforming 

unitary matrix (V) with baseband signals provided by the plurality of constellation 

mapping modules 128, 130. The beamforming module 132 determines the beamforming 

20 unitary matrix V from feedback information from the receiver, wherein the feedback 

information includes a calculated expression of the beamforming matrix V having polar 

coordinates. The beamforming module 132 generates the beamforming unitary matrix V 

to satisfy the conditions of "V*V = VV* = "I", where "I" is an identity matrix of (1 O; 0 

1) for 2x2 MIMO wireless communication, is [1 0 0 ;O 1 0; 0 0 1) for 3x3 MIMO wireless 

25 communication, or is [I O 0 0; 0 1 0 0 ; 0 0 1 0; 0 0 0 1] for 4x4 MIMO wireless 

communication. In this equation, V*V means "conjugate (V) times V" and VV* means 

"V times conjugate (V)". Note that V maly be a 2x2 unitary matrix for a 2x2 MIMO 

wireless communication, a 3x3 unitary matrix for a 3x3 MIMO wireless communication, 

and a 4x4 unitary matrix for a 4x4 MIMO wireless communication. Further note that for 

30 each column ofV, a first row of polar coordinates including real values as references and 

a second row of polar coordinates including phase shift values. 
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In one embodiment, the constellatiion mapping modules 128, 130 function in 

accordance with one of the IEEE 802.11 x standards to provide an OFDM (Orthogonal 

Frequency Domain Multiplexing) frequency domain baseband signals that includes a 

5 plurality of tones, or subcarriers, for carrying data. Each of the data carrying tones 

represents a symbol mapped to a point on a :modulation dependent constellation map. For 

instance, a 16 QAM (Quadrature Ampliltude Modulation) includes 16 constellation 

points, each corresponding to a different symbol. For an OFDM signal, the beamforming 

module 132 may regenerate the beamforming unitary matrix V for each tone from each 

IO constellation mapping module 128, 130, use the same beamforming unitary matrix for 

each tone from each constellation mapping module 128, 130, or a combination thereof. 

The beamforming unitary matrix varies depending on the number of transmit 

paths (i.e., transmit antennas - M) and the number of receive paths (i.e., receiver antennas 

15 - N) for an MxN MIMO communication. For instance, for a 2x2 MIMO communication, 

the beamforming unitary matrix may be: 

20 

In order to satisfy V*V = I, it needs to satisfy followings. 

cos111 cos11, +sin11, sin111 ei<¢i-;,> -0 
'f'I 'f'2 'f'I 'f'2 -

cos11, cos,11 +sin11, sin111 ei <¢i-91 > -0 
'f'I 'f'2 'l' I 'f' 2 -

25 Where i, j = 1, 2; \j/1, cl>1, \j/2, and <1>2 repres1~nt angles of the unit circle, wherein absolute 

value of '1'1 - 'Jl2 =n/2 and cl>1 = <l>2 or cl>1 = <l>2 + 7t and \j/1 + \j/2 =7t/2. 

Therefore, with <1>1 and 'Jl1, the beamfonning module 132 may regenerate V per 

each tone. For example, With 4-bits expression for angle <1>1 and 3-bits for angle ljli, and 

30 I-bit for the index for # I or #2 in 54 1tones, (i.e., 8-bits per tone) total feedback 

information may be 8x54/8 = 54bytes. ('I' in [O, 1t], cl> in [-7t, 1t]). 
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For a 3x3 MIMO communication, the beamforming unitary matrix may be: 

[ 

COS!f/1 

V = (V)ij = sinljl1 cos01e
1
"' 

sin 111 sin 0 e;,-,, 
't" l I 

COS!f/2 

sin !fl 2 cos 02e
1
"' 

sin 111 sin 0 e1Pi, r 2 2 

where i, j = 1, 2, 3; '1'1 , \j/2, \j/3, 01, 02, 013, <I>21, <I>22 , <f>23, <l>31, <l>32, <l>33 represent 

angles of the unit circle, wherein Diagonal (V*V) = ls, and wherein: 

In this example, with 12 angles, the beamfonning module 132 may regenerate V 

as a 3x3 matrix per tone. With 4-bits for expression for the angles, a 54 tone signal may 

15 have feedback information of 324 bytes ( e.g:., 4x l 2x54/8). 

For a 4x4 MIMO communication, the beamforming unitary matrix may be: 

COS!f/1 COS(/)1 cos If/ 2 cos <P2 cos If/ 3 cos (/)3 cos If/ 4 cos(/) 4 

20 
V =(V)ij = 

cos lf/1 sin q.,
1
e1¢i, COS!f/2 sinq.,2e

1¢i' COS!fl 3 sin q.,3e
1;,, COS !fl 4 sin <P 4 e Nu 

sinl,V cos0 e1;,, sin !fl cos 0 e 1"' sin !fl cos 0 e1
"' sinl,V cos0 eN" I I 2 2 3 3 4 4 

sin !fl sin 0 e1;,, I I sinljl sin0 e1;,, 
2 2 sin !fl sin 0 e1;,, 3 3 sin !fl sin 0 e J9i, 

4 4 

' '1'4 ' 01, 02, 03, 04, <p1, (1)2, <p3, <p4, <I>21, <I>22 :, <1>23 '<l>24 , <l>31, <f>32 ' <l>33 ' <l>33, <l>41, <l>42 , 

25 <l>43 , <l>43 represent angles of the unit circle, wherein Diagonal (V*V) = l s, and wherein: 

30 
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In this example, with 24 angles, the: beamforming module 132 may regenerate V 

as a 4x4 matrix per tone. With 4-bits for e:'l:pression for the angles, a 54 tone signal may 

have feedback infonnation of 648 bytes (e.g., 4x24x54/8). 

5 The baseband transmit processing I 00-TX receives the polar coordinates <1> and 'V 

from the receiver as feedback information as will described in greater detail with 

reference to Figure 6. 

Figure 5 is a schematic block diagram of baseband receive processing 100-RX 

IO that includes a plurality of fast Fourier transform (FFT) modules 140, 142, a 

beamforming (U) module 144, a plurality o,f constellation demapping modules 146, 148, 

a plurality of deinterleaving modules 150, 152, a switch, a depuncture module 154, and a 

decoding module 156 for converting a plurality of inbound symbol streams 124 into 

inbound data 92. As one of ordinary skill in the art will appreciate, the baseband receive 

15 processing 100-RX may include two or more of each of the deinterleaving modules 150, 

152, the constellation demapping modules I 46, 148, and the FFT modules 140, 142. In 

addition, one of ordinary skill in art will further appreciate that the decoding module 156, 

depuncture module 154, the deinterleaving modules 150, 152, the constellation decoding 

modules 146, 148, and the FFT modules 140, 142 may be function in accordance with 

20 one or more wireless communication standards including, but not limited to, IEEE 

802.1 la, b, g, n. 

In one embodiment, a plurality of FFT modules 140, 142 is operably coupled to 

convert a plurality of inbound symbol s:treams 124 into a plurality of streams of 

25 beamformed symbols. The inverse beamforming module 144 is operably coupled to 

inverse beamform, using a unitary matrix having polar coordinates, the plurality of 

streams of beamformed symbols into a plurality of streams of data symbols. The 

plurality of constellation demapping modul,es is operably coupled to demap the plurality 

of streams of data symbols into a plurality of interleaved streams of data. The plurality of 

30 deinterleaving modules is operably coupled to deinterleave the plurality of interleaved 
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streams of data into encoded data. The decoding module is operably coupled to convert 

the encoded data into inbound data 92. 

The beamforming module 144 is operably coupled to multiply a bearnforming 

5 unitary matrix (U) with baseband signals provided by the plurality of FFT modules 140, 

142. The FFT modules 140, 142 function in accordance with one of the IEEE 802.11 x 

standards to provide an OFDM (OrthogonaR Frequency Domain Multiplexing) frequency 

domain baseband signals that includes a plurality of tones, or subcarriers, for carrying 

data. Each of the data carrying tones represents a symbol mapped to a point on a 

IO modulation dependent constellation map. The baseband receive processing 100-RX is 

further functional to produce feedback information for the transmitter as further described 

with reference to Figure 6. 

Figure 6 is a schematic block diagram of a beamfonning wireless communication 

15 where H=UDV* (H - represents the charnnel, U is the receiver beamfonning unitary 

matrix, and V* is the conjugate of the transmitter beamforming unitary matrix. With H = 

UDV*, y (the received signal) = Hx + N, where x represents the transmitted signals and 

N represents noise. If z = Vx, then U*y = U*UDV*Vz + U*n = Dz+ N. 

20 From this expression, the basebarnd receive processing 100-RX may readily 

determine the feedback of V, where V includes polar coordinates. For instance, the 

receiver may decompose the channel using singular value decomposition (SYD) and send 

information relating only to a calculated value of the transmitter' s bearnforming matrix 

(V) as the feedback information. In this approach, the receiver calculates (V) based on H 

25 = UDV*, where H is the channel response , Dis a diagonal matrix, and U is a receiver 

unitary matrix. This approach reduces the size of the feedback information with respect 

to SVD using Cartesian coordinates. For example, in a 2x2 MIMO wireless 

communication, the feedback needs four ele:ments that are all complex values [Vl l Vl 2; 

V2l V22] with two angles (\JI and <I>). In general, Vik= aik + j*bik, where aik and bik 

30 are values between [-1, 1). To cover [-1, 1), ljl is in [O, n] and <l> is in [O, 2n). With n /2 

resolutions for angles, \JI needs to be n: /4 or 3n/4, i.e., cos(\j/) = 0.707 or -0.707, which 
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requires 1 bit, where ct> needs to be ei1ther x/4, 31t/4, 57t/4, 71t/4, i.e., exp(i <1>) = 

0.707(1 +j), 0.707(1-j), 0.707(-l+j) or 0.707(-1-j), which requires 2 bits. With 7t/4 

resolutions for angles, 1J1 needs to be 1t/8, 37t/8, 51t/8, or 77t/8, which requires 2 bits, 

where ct> needs to be either 7t/8, 31t/8, 51t/:8, 71t/8, 97t/8, 11 x/8, l 31t/8 or I 57t/8, which 

5 requires 4 bits. So, for an example of 2x2 system to use 4 bits per tone, it may have 1 bit 

for IJI, 2 bits for ct> and 1 index bit to determine the relationship between IJI and ct>, such as 

either IJI I = ljl2+ 1t and <1> I+ <1>2 = x/2, or IJI l = ljl2 and <1> 1- <1>2 = 7t/2. 

For the same resolution in Cartesian expression of 4 bits per each element for 

10 each of the real and imaginary components, aik and bik, can be within [- ½, ½], it 

requires 4*2*4 === 32 bits per tone. For OFDM MIMO wireless communications, the 

number of bits required is 1728 bits for the Cartesian expression. While an angle 

expression in accordance with the present imvention requires 8 bits per tone, which for the 

same OFDM MIMO wireless communications would require 432 bits. This represents a 

15 significant reduction in the overhead needed! for packet exchange. 

Figure 7 is a flow chart illustrating another embodiment of the present invention 

for providing beamforming feedback infonnation from a receiver to a transmitter. The 

method 700 in particular addresses the feed back of observed transmitter beamforming 

20 information from a receiving wireless communication device to a transmitting wireless 

communication device. The method 700 of Figure 7 relates to MIMO wireless 

communication systems, among others. Most of the operations 700 of Figure 7 are 

typically performed by a baseband processing module, e.g., 100 of FIG. 3 of a receiving 

wireless device. 

25 

The method 700 commences with the receiving wireless communication device 

receiving a preamble sequence from the transmitting wireless device and estimating a 

channel response from the preamble sequence (step 702). Estimating the channel 

response includes comparing received training symbols of the preamble to corresponding 

30 expected training symbols using any of a number of techniques that are known in the art. 

The receiving wireless device then detem1ines an estimated transmitter beamforming 
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unitary matrix (V) based upon the channel response and a known receiver beamforming 

unitary matrix (U) (step 704). The channel response (H), estimated transmitter 

beamforming unitary matrix (V), and the known receiver beamforming unitary matrix 

(U) are related by the equation H = UDV*, where, D is a diagonal matrix. Singular 

5 Value Decomposition (SVD) operations may be employed to produce the estimated 

transmitter beamforming unitary matrix (V) according to this equation. 

According to the embodiment of Figure 7, the receiving wireless device produces 

the estimated transmitter beamforming unitary matrix (V) in Cartesian coordinates and 

10 then converts the estimated transmitter beamforming unitary matrix (V) to polar 

coordinates (step 706). With the estimated! transmitter beamforming unitary matrix (V) 

determined, the receiving wireless device then decomposes the estimated transmitter 

beamforming unitary matrix (V) to produce the transmitter beamforming information 

(step 708). 

15 

According to one embodiment of this operation, the decomposition operations of 

step 708 employ a Givens Rotation operation. The Givens Rotation relies upon the 

observation that, with the condition of V*V = VV* = I, some of angles of the Givens 

Rotation are redundant. With a decompos:ed matrix form for the estimated transmitter 

20 beamforming matrix (V), the set of angles fod back to the transmitting wireless device are 

reduced. 

Operation continues with the receiving wireless device wirelessly sending the 

transmitter beamforming information to the transmitting wireless device (step 710). This 

25 operation occurs with the receiving wireliess device shifting to a transmit mode and 

sending the information back to the transmitting wireless device. The transmitting 

wireless device then uses the feedback components to generate a new beamforming 

matrix (V), which it uses for subsequent transmissions (step 712). 

30 Figure 8 is a flow chart illustrating another embodiment of the present invention 

for providing beamforming feedback information from a receiver to a transmitter. The 
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operations 800 of Figure 8 are similar to the operations 700 of Figure 7 and would 

typically be performed by a baseband processing module, e.g., 100 of FIG. 3 of a 

receiving wireless device. 

The method 800 commences with the receiving wireless communication device 

receiving a preamble sequence from the transmitting wireless device and estimating a 

channel response (H) from the preamble se,quence (step 802). Techniques similar/same 

as those described with reference to step 702 of Figure 7 may be employed. 

The receiving wireless device then decomposes the channel response (H) based 

upon the receiver beamforrning unitary matrix (U) to produce an estimated transmitter 

beamforming unitary matrix (V) (step 804). With the estimated transmitter beamforming 

unitary matrix (V) determined, the receiving wireless device then decomposes the 

estimated transmitter beamforming unitary matrix (V) using a Givens Rotation to 

1 S produce the transmitter beamforming information (step 806). The products of this 

Givens Rotation are the transmitter beamforming information. 

Operation continues with the receiving wireless device wirelessly sending the 

transmitter beamforming information to the transmitting wireless device (step 808). This 

20 operation occurs with the receiving wirel1::!ss device shifting to a transmit mode and 

sending the transmitter beamforming information to the transmitting wireless device. 

The transmitting wireless device then uses the feedback components to generate a new 

beamforming matrix (V), which it uses for subsequent transmissions (step 810). 

25 One example of a Givens Rotation matrix that may be used for the decomposition 

operations of step 806 (and step 708) is: 

J,_, 0 0 0 

G,(lff)= 
0 COSl/f sin If/ 0 

30 0 - sin I{/ COSl/f 0 

0 0 0 I N-I -I 
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With this form, the Givens Rotation matrix rotates M [lj],[Ij] to make (ij-1 )th 

component zero, where M [I,j),[Ij] is 2x2 bllock matrix at ith, jth row and ith, jth column. 

Applying the Givens Rotation to the 2x2 estimated transmitter beamforming 

5 matrix (V) described above, for a particular form of the Givens Rotation, \jl in [0, 1t/2), 

q> in [-1t, 1t) the 2x2 estimated transmitter beamforming matrix (V) can be rewritten as: 

15 

20 

25 

30 

[ 

COSip1 

V= 
sin V',eJ(n+P,) 

[
I O ] [ COSip sinlp'] 

= 0 e;; -sinlp' cosip 

With angle resolution of 7t /2\ where a = # of bits per angle, the total number of 

bits per tone is ( a-1) + ( a+ 1) = 2a. With the 2x2 estimated transmitter beamforming 

matrix (V), \jl needs (a-1) bits to cover [0, 7t/2] and <I> needs (a+l) bits to cover [-1t, 1t). 

With this notation: 'a=l ' means quantized angle is either [n /4, 3 n /4] to cover [0, 1t] with 

angle resolution of 7t /2; and 'a=2' means qlllantized angle is either [1t /8, 3 1t /8, 5 1t /8, 7 1t 

/8] to cover [O, 1t] with angle resolution of 1t /4. 

By using all combinations of the, Givens Rotation, these concepts may be 

extended to an NxM matrix. Because the Givens Rotation needs real values, a phase 

matrix Di is applied before the Givens Rotation to yield: 

Where: 

Di is an NxN diagonal matrix with diiagonal components in arguments. 

INxM is an NxM identity matrix, wheire (I)H = l for i=l, . .. , min(M,N). 
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As the reader will appreciate, the coefficients of the Givens Rotation and the 

phase matrix coefficients serve as the tran:smitter beamforming information that is sent 

from the receiving wireless communication device to the transmitting wireless 

communication device. For a 3x3 estimated transmitter beamforming matrix (V), from 

5 Givens Rotation, six angles in total ($22, $2:i, $33, \jJ 12, \jJ13, \jJ23) are required. With angle 

resolution of n/23
, where a = # of bits per aingle, the total number of bits per tone is 3(a­

l )+ 3(a+ I) = 6a. In such case, \jJ needs (a-1) bits to cover [O, 1t /2] and $ needs (a+ I) bits 

to cover [-1t, 1t] . Using this polar coordirnates embodiment, 24 bits per sub carrier are 

required to achieve equivalent full resolu1tion performance to a Cartesian coordinates 

10 solution, which requires 72 bits per sub carrier. 

For a 4x4 estimated transmitter beamforming matrix (V), from Givens Rotation, 

twelve angles in total ($22, $23, $24, $33, $34, $44, \jJ12, \jiu, \jJ23, \jJ23, \Jl24, \jJ33) are required. 

With angle resolution of n/23, where a = # of bits per angle, the total number of bits per 

15 tone is 6(a-1)+6(a+ l) = 12a. In such case, I.JI needs (a-1) bits to cover [O, 1t /2] and $ 

needs (a+l) bits to cover [-1t, 1t] . Using this polar coordinates embodiment, 48 bits per 

sub carrier are required to achieve equivaknt full resolution performance to a Cartesian 

coordinates solution, which requires 128 bits per sub carrier. 

20 Using these techniques, for a simplle case of 2x2 system with 20MHz BW, the 

feedback of transmitter beamforming information requires 10*52/8=65 bytes. For the 

worst case of 4x4 system with 40MHz BW (108 tones), the feedback requires 

48* 108/8=648 bytes. Efficiencies can bee further obtained by using the correlation 

property of adjacent tones. (e.g., sending one information per every three tones). 

25 However, with a slowly fading channel, frequent channel feedback is not required. 

The preceding discussion has pres,ented a method and apparatus for reducing 

feedback information for beamforrning irn a wireless communication by using polar 

coordinates. As one of average skill in the art will appreciate, other embodiments may be 

30 derived from the present teachings without deviating from the scope of the claims. 
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CLAIMS 

What is claimed is: 

1. A methoµ for feeding back transmitter beamforming information from a receiving 

wireless communication device to a transmitting wireless communication device, the 

5 method comprising: 

the receiving wireless communication device receiving a preamble sequence from 

the transmitting wireless device; 

the receiving wireless device estimating a channel response based upon the 

preamble sequence; 

IO the receiving wireless device detem1ining an estimated transmitter beamforming 

15 

unitary matrix (V) based upon the channel response and a receiver beamforming unitary 

matrix (U); 

the receiving wireless device decom1posing the estimated transmitter bearnforming 

unitary matrix (V) to produce the transmitte1r beamforming information; and 

the receiving wireless device wirelessly sending the transmitter beamforming 

information to the transmitting wireless deviice. 

2. The method of claim 1 wherein the receiving wireless device determining an 

estimated transmitter beamforming unitary matrix (V) based upon the channel response 

20 and a receiver beamforming unitary matrix (U) comprises: 

the receiving wireless device producing the estimated transmitter beamforming 

unitary matrix (V) in Cartesian coordinates; and 

the receiving wireless device conve:rting the estimated transmitter beamforming 

unitary matrix (V) to polar coordinates. 

26 
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3. The method of claim l wherein the: channel response (H), estimated transmitter 

beamfonning unitary matrix (V), and the ireceiver beamfonning unitary matrix (U) are 

related by the equation: 

H = UDV* 

where, D is a diagonal matrix. 

4 . The method of claim 3, wherein tlh.e receiving wireless device determining an · 

estimated transmitter beamfonning unitary matrix (V) based upon the channel response 

and a receiver beamfonning unitary matrix: (U) comprises performing a Singular Value 

10 Decomposition (SVD) operation. 

5. The method of claim l , wherein the receiving wireless device decomposing the 

estimated transmitter beamforming unitary matrix (V) to produce the transmitter 

beamforming information comprises the receiving wireless device decomposing the 

15 estimated transmitter beamfonning unitary matrix (V) using a QR decomposition 

technique. 

20 

25 

30 

6. The method of claim 5, wherein the QR decomposition technique comprises a 

Givens Rotation operation performed according to the equation: 

Where: 

Di is an NxN diagonal matrix with diagonal components in arguments; 

INxM is an NxM identity matrix, wheire (I)ii = I for i= l , ... , min(M,N); and 

wherein the transmitter beamformirng information includes angles corresponding 

to elements of the diagonal matrix D and ele:ments of the Givens Rotation. 

7. The method of claim I, wherein: 

the transmitting wireless device transmits on N antennas; and 

the receiving wireless device receives on M antennas. 
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8. The method of claim 1, wherein at least one of the transmitting wireless device 

and the receiving wireless device supponts Multiple Input Multiple Output (MIMO) 

operations. 

9. A wireless communication device comprising: 

a plurality of Radio Frequency (RF) components operable to receive an RF signal 

and to convert the RF signal to a baseband signal; and 

a baseband processing module operable to: 

receive a preamble sequence carried by the baseband signal; 

estimate a channel response based upon the preamble sequence; 

determine an estimated transmitter beamforming unitary matrix (V) based 

upon the channel response and a receiver beamforming unitary matrix (U); 

decompose the estimated trainsmitter beamforming unitary matrix (V) to 

produce the transmitter beamforming information; and 

form a baseband signal employed by the plurality of RF components to 

wirelessly send the transmitter beamforming information to the transmitting 

wireless device. 

10. The wireless communication devi,;e of claim 9, wherein in determining an 

estimated transmitter beamforming unitary matrix (V) based upon the channel response 

and a receiver beamforming unitary matrix (U), the baseband processing module is 

operable to: 

produce the estimated transmitter beamforming unitary matrix (V) in Cartesian 

coordinates; and 

convert the estimated transmitter beamforming unitary matrix (V) to polar 

coordinates. 

28 
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11. The wireless communication device of claim 9, wherein the channel response (H), 

estimated transmitter bearnforrning unitary matrix (V), and the receiver beamforming 

unitary matrix (U) are related by the equation: 

H =UDV* 

where, D is a diagonal matrix. 

12. The wireless communication device of claim 9, wherein in determining the 

estimated transmitter beamforming unitary matrix (V) based upon the channel response 

and the receiver beamforming unitary matrix (U), the baseband processing module 

10 performs Singular Value Decomposition (SVD) operations. 

13. The wireless communication devic:e of claim 9, wherein in decomposing the 

estimated transmitter beamforming unitary matrix (V) to produce the transmitter 

beamforrning information, the baseband prncessing module decomposes the estimated 

15 transmitter beamforming unitary matrix (V) using a QR decomposition technique. 

20 

14. The wireless communication device of claim 13, wherein the QR decomposition 

technique comprises a Givens Rotation operation performed according to the equation: 

Where: 

Di is an NxN diagonal matrix with diagonal components in arguments; 

INxM is an NxM identity matrix, wheire (l)ii = 1 for i= l , ... , min(M,N); and 

25 wherein the transmitter bearnformirng information includes angles corresponding 

30 

to elements of the diagonal matrix D and ele:ments of the Givens Rotation. 

15. The wireless communication device of claim 10, wherein: 

the transmitting wireless device transmits on N antennas; and 

the wireless communication device includes M antennas. 
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16. The wireless communication device of claim l 0, wherein the wireless 

communication device supports Multiple Iniput Multiple Output (MIMO) operations. 

17. A method for feeding back transmitter beamforming information from a receiving 

wireless communication device to a transmitting wireless communication device, the 

method comprising: 

the receiving wireless communication device receiving a preamble sequence from 

IO the transmitting wireless device; 

the receiving wireless device estimating a channel response based upon the 

preamble sequence; 

the receiving wireless device decomposing the channel response based upon the 

channel response and a receiver beamforming unitary matrix (U) to produce an estimated 

15 transmitter beamforming unitary matrix (V); 

20 

the receiving wireless device decomjposing the estimated transmitter beamforming 

unitary matrix (V) to produce the transmitteir beamforming information; and 

the receiving wireless device wirelessly sending the transmitter beamforming 

information to the transmitting wireless deviice. 

18. The method of claim 17, wherein the receiving wireless device decomposing the 

channel response based upon the channel response and a receiver beamfonning unitary 

matrix (U) to produce an estimated transmitter beamforming unitary matrix (V) includes 

performing a Singular Value Decomposition (SVD) operation. 

30 
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I 9. The method of claim I 7, wherein thte receiving wireless device decomposing the 

estimated transmitter beamforming unitairy matrix (V) to produce the transmitter 

beamforming information comprises the receiving wireless device decomposing the 

estimated transmitter beamforming unitairy imatrix (V) using a Givens Rotation operation 

5 performed according to the equation: 

15 

Where: 

D; is an NxN diagonal matrix with diagonal components in arguments; 

INxM is an NxM identity matrix, wheire (I);; = 1 for i= l, ... , min(M,N); and 

wherein the transmitter beamformirng information includes angles corresponding 

to elements of the diagonal matrix D and ekments of the Givens Rotation. 

20. The method of claim 19, whereilll the transmitter beamforming information 

comprises element values of the diagonal matrix D and element values of the Givens 

Rotation matrix. 
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ABSTRACT OF THE DISCLOSURE 

A method for feeding back transmitter lbeamforming information from a receiving 

wireless communication device to a transmitting wireless communication device includes 

5 a receiving wireless communication device receiving a preamble sequence from the 

transmitting wireless device. The receiving wireless device estimates a channel response 

based upon the preamble sequence and then determines an estimated transmitter 

beamforming unitary matrix based upon the channel response and a receiver 

beamforming unitary matrix. The receiving wireless device then decomposes the 

10 estimated transmitter beamforming unitary matrix to produce the transmitter 

beamforming information and then wirdessly sends the transmitter beamforming 

information to the transmitting wireless dlevice. The receiving wireless device may 

transform the estimated transmitter be:amforming unitary matrix using a QR 

decomposition operation such as a Givens Rotation operation to produce the transformer 

15 beamforming information. 
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wtlich priority ii claimed. 

I Prtor Foreign Applications Count,y Foreign Filing Data Priority CertlRed Co9'y Attached? 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

BEFORE THE PA TENT TRIAL AND APPEAL BOARD 

ZTE (USA) INC., 
Petitioner, 

v. 

BELL NORTHERN RESEARCH, LLC, 
Patent Owner. 

IPR2019-01438 
Patent 8,416,862 B2 

Before BRYAN F. MOORE, MELISSA A. HAAPALA, and 
STACY B. MARGOLIES, Administrative Patent Judges. 

MARGOLIES, Administrative Patent Judge. 

DECISION 
Settlement Prior to Institution of Trial 

37 C.F.R. § 42. 74 



IPR2019-0143 8 
• Patent 8,416,862 B2 

Pursuant to our authorization, on December 12, 2019, the parties filed a Joint 

Motion to Terminate the above-captioned proceeding. Paper 9. Along with the 

motion, the parties filed a settlement agreement (Exhibit 2001) and a Joint Request 

to Keep Separate (Paper 8), in which the parties request the settlement agreement 

be treated as business confidential information pursuant to 35 U.S.C. § 317(b) and 

37 C.F.R. § 42.74(c). 

The parties state that they have settled their dispute regarding the challenged 

patent, the settlement agreement has been made in writing, and a true and correct 

copy of the agreement is filed as Exhibit 2001. Paper 9, 1, 3. The parties further 

state that the district court has dismissed the claims relating to the challenged 

patent. Id. at 2. The parties also assert that there are no public interest or other 

factors that weigh against termination of this proceeding. Id. at 1-2. 

This proceeding is in its preliminary stages and we have not yet decided 

whether to institute an inter partes review. Under the circumstances, we determine 

it is appropriate to terminate this proceeding. We further determine it is 

appropriate to treat the settlement agreement as business confidential information, 

and, therefore, grant the request. See 35 U.S.C. § 3 l 7(b); 37 C.F.R. § 42.74(c). 

It is 

ORDERED that the joint Motion to Terminate this proceeding is 

GRANTED and the proceeding is hereby terminated; and 

FURTHER ORDERED that the Joint Request that the settlement agreement 

(Exhibit 2001) be treated as business confidential information pursuant to 

35 U.S.C. § 3 l 7(b) and 37 C.F.R. § 42.74(c) is GRANTED. 

2 
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For PETITIONER: 

Amol A. Parikh 
Charles M. McMahon 
Thomas M. DaMario 
Jiaxiao Zhang 
McDERMOTT WILL & EMERY 
amparikh@mwe.com 
cmcmahon@mwe.com 
tdamario@mwe.com 
jiazhang@mwe.com 

For PA TENT OWNER: 

Steven W. Hartsell 
Alexander E. Gasser 
SKIERMONT DERBY LLP 
shartsell@skiermontderby.com 
agasser@skiermontderby.com 
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Case 3:18-cv-02864-CAB-BLM Docurnent 3 Filed 12/21/18 PagelD.214 Page 1 of 1 

o: Mail Stop 8 
Director of the U.S. Patent and Trademark Office 

P.O. Box 1450 
3 -

REPORT ON THE 
FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has 
been filed in the U.S. District Court Southern District of California on the following: _X_ Patents or_ 
Trademarks: 

DATE FILED S District Court Southern District of California 

PATENTOR 

In the above-entitled case, the following patents(s)/ trademark(s) have been included: 

ATE INCLUDED INCLUDED BY 

In the above-entitled case, the following decision has been rendered or judgment issued: 

f ECISION/JUDGMENT 

rBY) UEPlITY CLERK 
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o: Mail Stop 8 
Director of the U.S. Patent and Trademark Office 

P.O. Box 1450 
3 -

REPORT ON THE 
FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has 
been filed in the U.S. District Court Southern District of California on the following: _X_ Patents or_ 
Trademarks: 

DATE FILED S District Court Southern District of California 

PATENTOR 

In the above-entitled case, the following patents(s)/ trademark(s) have been included: 

ATE INCLUDED INCLUDED BY 

In the above-entitled case, the following decision has been rendered or judgment issued: 

f ECISION/JUDGMENT 

rBY) UEPlITY CLERK 
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UNITED ST ATES PATENT AND TRADEMARK OFFICE 

BEFORE THE PATENT TRIAL AND APPEAL BOARD 

LG ELECTRONICS, INC., 
Petitioner, 

V. 

BELL NORTHERN RESEARCH, LLC, 
Pa tent Owner. 

IPR2020-00108 
Patent 8,416,862 B2 

BeforeBRYANF. MOORE, MELISSAA. HAAPALA, and 
ST ACY B. MARGOLIES, Administrative Patent Judges. 

MARGOLIES, Administrative Patent Judge. 

TERMINATION 
Due to Settlement After Institution of Trial 

35 U.S.C. § 317; 37 C.F.R. § 42. 74 
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Pursuantto our authorization, on July 16, 2020, the parties filed a Joint 

Motion to Terminate the above-captioned proceeding. Paper 19. Along with the 

motion, the parties filed a settlement agreement (Exhibit 2026) and a Joint Request 

to Keep Separate (Paper 20), in which the parties request the settlement agreement 

be treated as business confidential information pursuant to 3 5 U.S. C. § 31 7 (b) and 

37 C.F.R. § 42.74(c). 

The parties state that they have settled their dispute regarding the challenged 

patent, the settlement agreement has been made in writing, and a true and correct 

copyoftheagreementis filed as Exhibit 2026. Paper 19, 1,3. Thepartiesfurther 

state that the district court has dismissed the claims relating to the challenged 

patent. Id. at 2. The parties also assert that there are no public interest or other 

factors that weigh against termination of this proceeding. Id. at 1-2. 

We instituted trial on May 20, 2020. Paper 14. This proceeding is in its 

early stages and we have not yet decided the merits. Under the circumstances, we 

determine it is appropriate to terminate this proceeding. See 35 U.S.C. § 317(a). 

We further determine it is appropriate to treat the settlement agreement as business 

confidential information, and therefore, grant the request. See 35 U.S.C. § 317(b); 

37 C.F.R. § 42.74(c). 

It is 

0 RD BRED that the Joint Motion to Terminate this proceeding is 

GRANTED and the proceeding is hereby terminated; and 

FURTHER ORDERED that the Joint Request that the settlement agreement 

(Exhibit 2026) be treated as business confidential information pursuant to 

35 U.S.C. § 317(b) and37 C.F.R. § 42.74(c) is GRANTED. 

2 
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For PETITIONER: 

TimothyW. Riffe 
Christopher C. Hoff 
R. Andrew Schwentker 
FISH & RICHARDSON P .C. 
riffe@fr.com 
hoff@fr.com 
schwentker@fr.com 

For PATENT OWNER: 

Steven W. Hartsell 
Alexander E. Gasser 
SKIERMONT DERBY LLP 
shartsell@skiermontderby.com 
agasser@skiermontderby.com 
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Case 2:19-cv-00286-JRG Document 2 Filed 08/22/19 Page 1 of 2 PagelD #: 185 

AO 120 (Rev. 08/10) 

TO: 
Mail Stop 8 

Director of the U.S. Patent and Trademark Office 
P.O. Box 1450 

REPORT ON THE 
FILING OR DETERJ\HNA TION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

[n Compliance with 35 l.LS.C § 290 and/or 15 U.S.C. § 1116 you are hereby advised tha1 a court action has been 

filed in the U.S. District Court Eastern District of Texas on the following 

D Trademarks or ~ Patents. ( D the patent ac1ion involves 35 U.S.C. § 292.): 

DOCKET NO. DATE FILED U.S. DISTRICT COURT 
2:19-cv-00286 8/22/2019 Eastern District of Texas 

PLAL.'\fTIFF DEFENDANT 

Beil Northern Research, LLC Samsung Electronics Co., Ltd. and 
Samsung Electronics America, Inc. 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

l 7,319,889 Bell Northern Research, LLC 

., 8,204,554 Bell Northern Research, LLC 

3 8,416,862 Bell Northern Research, LLC 

4 7,957,450 Bell Northern Research, LLC 

5 8,792,432 Bell Northern Research, LLC 

In the above-entitled case, the follmving patent(s)/ trademark(s) have been included: 

DATE INCLUDED INCLUDED BY 
n Amendment □ Answer □ Cross Bill □ Other Pleading 

PATENT OR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

l 

2 

3 

4 

5 

[n the above ---entitled case. the following decision has been rendered or judgement issued: 

DECISION/JUDGEMENT 

I am DEPUTY CLERK 

Copy 1-----llpon initiation or action, mail this copy to Director Copy 3-----l.J13on termirnltion oi' ad.ion, m:iii this copy to Director 
Copy 2-----Upon filing document adding patent(s), mail this copy to Director Copy 4-----Case file copy 



Case 2:19-cv-00286-JRG Document 2 Filed 08/22/19 Page 2 of 2 PagelD #: 186 

AO 120 (Rev. 08/10) 

TO: 
Mail Stop 8 

Director of the U.S. Patent and Trademark Office 
P.O. Box 1450 

REPORT ON THE 
FILING OR DETERJ\HNA TION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

[n Compliance with 35 l.LS.C § 290 and/or 15 U.S.C. § 1116 you are hereby advised tha1 a court action has been 

filed in the U.S. District Court Eastern District of Texas on the following 

D Trademarks or ~ Patents. ( D the patent ac1ion involves 35 U.S.C. § 292.): 

DOCKET NO. DATE FILED U.S. DISTRICT COURT 
2:19-cv-00286 8/22/2019 Eastern District of Texas 

PLAL.'\fTIFF DEFENDANT 

Beil Northern Research, LLC Samsung Electronics Co., Ltd. and 
Samsung Electronics America, Inc. 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

l 7,039,435 Bell Northern Research, LLC 

., 6,549,792 Bell Northern Research, LLC 

3 7,945,285 Bell Northern Research, LLC 

4 

5 

In the above-entitled case, the follmving patent(s)/ trademark(s) have been included: 

DATE INCLUDED INCLUDED BY 
n Amendment □ Answer □ Cross Bill □ Other Pleading 

PATENT OR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

l 

2 

3 

4 

5 

[n the above ---entitled case. the following decision has been rendered or judgement issued: 

DECISION/JUDGEMENT 

I am DEPUTY CLERK 

Copy 1-----llpon initiation or action, mail this copy to Director Copy 3-----l.J13on termirnltion oi' ad.ion, m:iii this copy to Director 
Copy 2-----Upon filing document adding patent(s), mail this copy to Director Copy 4-----Case file copy 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

BEFORE THE PATENT TRIAL AND APPEAL BOARD 

SAMSUNG ELECTRONICS CO., LTD., 
Petitioner, 

V. 

BELL NORTHERN RESEARCH, LLC, 
Patent Owner. 

IPR2020-00611 
Patent 8,416,862 B2 

Before BRYAN F. MOORE, MELISSA A. HAAPALA, and 
STACY B. MARGOLIES, Administrative Patent Judges. 

MARGOLIES, Administrative Patent Judge. 

DECISION 
Denying Institution of Inter Partes Review 

35 us.c. § 314 



IPR2020-006 l l 
Patent 8,416;862 B2 

I. INTRODUCTION 

Samsung Electronics Co., Ltd. ("Petitioner") filed a petition for inter 

partes review of claims 9-12 of U.S. Patent No. 8,416,862 B2 (Ex. 1001, 

"the '862 patent"). Paper 1 ("Pet."). Bell Northern Research, LLC ("Patent 

Owner") filed a Preliminary Response. Paper 8 ("Prelim. Resp."). 

Petitioner also filed a Notice Regarding Multiple Petitions ("Notice," Paper 

3) and Patent Owner filed a Response to Petitioner's Notice Regarding 

Multiple Petitions (''Notice Response," Paper 10). 

Institution of an inter partes review is authorized by statute when "the 

information presented in the petition ... and any response ... shows that 

there is a reasonable likelihood that the petitioner would prevail with respect 

to at least 1 of the claims challenged in the petition." 35 U.S.C. § 314(a); 

see 37 C.F.R. § 42.108. Upon consideration of the Petition and the 

Preliminary Response, we conclude that the information presented does not 

show that there is a reasonable likelihood that Petitioner would prevail in 

establishing the unpatentability of claims 9-12 of the '862 patent. 

A. Related Matters 

The parties collectively identify the following judicial proceedings in 

which the '862 patent is or was asserted and which may affect, or be affected 

by, a decision in this proceeding: Bell Northern Research, LLC v. Samsung 

Elecs. Co., Case No. 2:19-cv-00286 (E.D. Tex.); Bell Northern Research, 

LLC v. LG Elecs. Co., Case No. 3:18-cv-02864 (S.D. Cal.); Bell Northern 

Research, LLC v. Coolpad Techs., Inc., Case No. 3:18-cv-01783 (S.D. Cal.); 

Bell Northern Research, LLC v. Huawei Device (Dongguan) Co., Case No. 

3:18-cv-01784 (S.D. Cal.); Bell Northern Research, LLC v. Kyocera Corp., 

Case No. 3:18-cv-01785 (S.D. Cal.); and Bell Northern Research, LLC v. 

2 
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ZTE Corp., Case No. 3:18-cv-01786 (S.D. Cal.). Pet. 1-2; Paper 6, l; see 37 

C.F.R. § 42.8(b)(2). 

Claims 9-12 of the '862 patent also were challenged in IPR2020-

00108, which recently terminated. See LG Electronics, Inc. v. Bell Northern 

Research, LLC, IPR2020-00108 ("the '108 IPR"), Paper 14 at 39 (PTAB 

May 14, 2020) (instituting review), Paper 22 (PTAB July 29, 2020) 

(terminating proceeding). 

B. The '862 Patent 

The '862 patent relates to wireless communications using 

beamforming. Ex. 1001, 1:20-22. The '862 patent describes that, "[i]n 

general, beamforming is a processing technique to create a focused antenna 

beam by shifting a signal in time or in phase to provide gain of the signal in 

a desired direction and to attenuate the signal in other directions." Id. at 

2:67-3:4. The '862 patent explains that, "[i]n order for a transmitter to 

properly implement beamforming," the transmitter "needs to know 

properties of the channel over which the wireless communication is 

conveyed." Id. at 3:14-17. For example, the receiver may "determine the 

channel response (H)" and "provide it as the feedback information." Id. at 

3: 19-22. The '862 patent explains that the size of the feedback packet "may 

be so large that, during the time it takes to send it to the transmitter, the 

response of the channel has changed." Id. at 3:22-25. To reduce the size of 

the feedback, "the receiver may decompose the channel using singular value 

decomposition (SVD) and send information relating only to a calculated 

value of the transmitter's beamforming matrix (V) as the feedback 

information." Id. at 3:26-30. According to the '862 patent, "[w]hile this 

approach reduces the size of the feedback information, its size is still an 

3 
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issue for a [multiple-input-multiple-output] wireless communication." Id. at 

3:33-35. Therefore, according to the '862 patent, a need exists "for 

reducing beamforming feedback information for wireless communications." 

Id. at 3 :49-51. 

Figure 7 of the '862 patent, shown below, illustrates an embodiment 

of the invention for providing beamforming feedback information from a 

receiver to a transmitter. Id. at 13 :25-27. 

Start 

702 

Receive preamble/estimate channel response at receiver 

704 
Estimate transmitter beamforming unitary matrix (V) at receiver in 
Cartesian coordinates based upon channel response and receiver 

beamforming unitary matrix (U) 

706 

Convert estimate of beamforming matrix (V) from Cartesian 
coordinates to polar coordinates 

708 
Decompose the polar coordinate estimate of beamforming matrix 

(V) to reduce a number of feedback components (transmitter 
beamforming information) 

710 

Transmit feedback components from receiver to transmitter 

712 

Transmitter uses feedback components to alter its transmitter 
beamforming matrix 

End 

FIG. 7 ' 700 

Figure 7 above illustrates a method of providing beamforming feedback 

information for multiple-input multiple-output (MIMO) wireless 

4 
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communication systems. Id. at 2:33-35, 13:25-27, 13:31-32. At step 702, a 

wireless communication device receives a preamble sequence from a 

transmitting wireless device. Id. at 13:36-39. Next, at step 704, the 

receiving wireless device determines an estimated transmitter beamforming 

unitary matrix (V) based on the channel response and a known receiver 

beamforming unitary matrix (U). Id. at 13:44-47. In the embodiment 

shown in Figure 7, the receiving wireless device produces Vin Cartesian 

coordinates and then converts V to polar coordinates (step 706). Id. at 

13:54-58. The receiving wireless device then decomposes V to produce the 

transmitter beamforming information (step 708) and sends the beamforming 

information to the transmitting wireless device (step 710). Id. at 13:58-62, 

14:4---6. The transmitting wireless device then uses the feedback 

components to generate a new beamforming matrix (V), which the device 

uses for subsequent transmissions (step 712). Id. at 14:9-12. 

The '862 patent discloses that, according to one embodiment, the 

decomposition operations of step 708 employ a Givens Rotation operation. 

Id. at 13:63-65. The '862 patent explains that the Givens Rotation relies on 

the observation that, for a particular condition, some of the angles "are 

redundant" and thus, "the set of angles fed back to the transmitting wireless 

device are reduced." Id. at 13:65-14:3. 

C. Illustrative Claim 

Among the challenged claims (claims 9-12), claim 9 is independent. 

Claim 9 is illustrative of the subject matter of the challenged claims and 

reads as follows: 

5 
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9. A wireless communication device comprising: 

a plurality of Radio Frequency (RF) components 
operable to receive an RF signal and to convert the RF signal to 
a baseband signal; and 

a baseband processing module operable to: 

receive a preamble sequence carried by the 
baseband signal; 

estimate a channel response based upon the 
preamble sequence; 

determine an estimated transmitter beamforming 
unitary matrix (V) based upon the channel response and a 
receiver beamforming unitary matrix (U); 

decompose the estimated transmitter beamforming 
unitary matrix (V) to produce the transmitter 
beamforming information; and 

form a baseband signal employed by the plurality 
of RF components to wirelessly send the transmitter 
beamforming information to the transmitting wireless 
device. 

Id. at 17: 15-34. 

D. Asserted Grounds of Unpatentability 

Petitioner contends that claims 9-12 of the '862 patent are 

unpatentable based on the following specific grounds (Pet. 3, 8-66): 

6 
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Claim(s) Challenged 

9,11,12 

10 

9,11,12 

10 

35 u.s.c. §1 References 

103 Roh,2 Maltsev,3 Haykin4 

103 Roh, Maltsev, Haykin, Yang5 

103 Lin, 6 Haykin, Maltsev 

103 Lin, Haykin, Maltsev, Yang 

In its analysis, Petitioner further relies on the declaration testimony of Dr. 

_Leonard Cimini (Ex. 1002). Pet. 8-66. 

II. DISCUSSION 

For each asserted ground of unpatentability and each challenged 

claim, Petitioner relies on Haykin as part of the obviousness combination. 

See Pet. 3 (summary of grounds), 9-36 (relying on Haykin for first ground), 

36-39 (relying on Haykin for second ground), 44-63 (relying on Haykin for 

third ground), 63-66 (relying on Haykin for fourth ground). Petitioner 

1 The Leahy-Smith America Invents Act ("AIA"), Pub. L. No. 112-29, 125 
Stat. 284, 287-88 (2011), amended 35 U.S.C. § 103. Because the effective 
filing date of the challenged claims is before March 16, 2013 (the effective 
date of the relevant amendment), the pre-AIA version of§ 103 applies. See 
Ex. 1001, [22], [60], [63]. 
2 Roh et al., "An Efficient Feedback Method for MIMO Systems with 
Slowly Time-Varying Channels, 2004 IEEE Wireless Communications and 
Networking Conference, Vol. 2, Mar. 21-25, 2004 (Ex. 1008). Ex. 1019, 
Appx. 1008-E. 
3 U.S. Patent No. 7,570,696 B2, filed June 25, 2004, issued Aug. 4, 2009 
(Ex. 1009). 
4 Haykin et al., Modern Wireless Communications (2005) (Ex. 1010). 
5 Yang et al., Reducing the Computations of the Singular Value 
Decomposition Array Given by Brent and Luk, Proceedings of SPIE, 
Advanced Algorithms and Architecture for Signal Processing IV, Vol. 1152 
(1989) (Ex. 1011). 
6 U.S. Patent No. 7,492,829 B2, filed Sept. 10, 2004, issued Feb. 17, 2009 
(Ex. 1012). 
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asserts that Haykin was "publicly accessible before the alleged invention of 

the '862 patent" and thus qualifies as prior art under 35 U.S.C. § 102(a). 

Pet. 6. 

Patent Owner argues that Petitioner fails to show that Haykin was 

publicly accessible to qualify as prior art. Prelim. Resp. 52-60. Patent 

Owner argues that we should refuse to consider Petitioner's improperly 

incorporated arguments because "(t]he whole of Petitioner's arguments 

regarding the prior art status of Haykin are encapsulated in only three 

citation-dense and substance-spare sentences." Id. at 54 ( citing Pet. 5-6) 

(emphases omitted). Patent Owner also argues that, even ifwe consider the 

incorporated arguments, Petitioner's evidence is contradictory and 

speculative. Id. at 55-60. 

"Because there are many ways in which a reference may be 

disseminated to the interested public, 'public accessibility' has been called 

the touchstone in determining whether a reference constitutes a 'printed 

publication."' Blue Calypso, LLC v. Groupon, Inc., 815 F .3d 1331, 1348 

(Fed. Cir. 2016) (quoting In re Hall, 781 F.2d 897, 898-99 (Fed. Cir. 

1986)). "A given reference is 'publicly accessible' upon a satisfactory 

showing that such document has been disseminated or otherwise made 

available to the extent that persons interested and ordinarily skilled in the 

subject matter or art exercising reasonable diligence, can locate it." SRI 

Int'!, Inc. v. Internet Sec. Sys., Inc., 511 F.3d 1186, 1194 (Fed. Cir. 2008) 

(quoting Bruckelmyer v. Ground Heaters, Inc., 445 F.3d 1374, 1378 (Fed. 

Cir. 2006)). 

"(A]t the institution stage, the petition must identify, with 

particularity, evidence sufficient to establish a reasonable likelihood that the 

8 
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reference was publicly accessible before the critical date of the challenged 

patent and therefore that there is a reasonable likelihood that it qualifies as a 

printed publication." Hulu, LLC v. Sound View Innovations, LLC, IPR2018-

01039, Paper 29 at 13 (PTAB Dec. 20, 2019) (precedential). "[T]he indicia 

on the face of a reference, such as printed dates and stamps, are considered 

as part of the totality of the evidence. Id. at 17. 

Petitioner relies on the declaration testimony of Dr. Ingrid Hsieh-Yee 

(Ex. 1019 -,J-,J 1-18, 36-50), attachments to Dr. Hsieh-Yee's declaration (Ex. 

1019, 88-107, 145-153), and Exhibits 1045-1047 in support of its 

assertions that Haykin qualifies as prior art. Pet. 4 n.l, 5-6. For the reasons 

explained below, we determine that there is not a reasonable likelihood that 

Haykin qualifies as a printed publication as of December 24, 2004, as 

asserted by Petitioner, or even prior to the critical date of April 21, 2005. 

Operative date for Section 102(a) analysis 

The '862 patent was filed on September 28, 2005. Ex. 1001, [22]. 

The '862 patent claims priority to U.S. provisional patent application serial 

no. 60/698,686, which was filed July 13, 2005. Id. at [63], 1:9-15. The 

'862 patent also is a continuation-in-part of U.S. patent application serial no. 

11,168,793 ("the "793 application"), which was filed on June 28, 2005. Id. 

at [63], 1 :9-15. The '793 application claims priority to U.S. provisional 

patent application serial no. 60/673,451, which was filed April 21, 2005. Id. 

at 1:9-15. 

Petitioner asserts that the challenged claims are not entitled to the 

April 21, 2005 priority date, but appears to acknowledge that the claims are 

entitled to the July 13, 2005 priority date. Pet. 3-4. Even so, in explaining 
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how each of the asserted references are prior art to the challenged claims, 

Petitioner uses an April 21, 2005 priority date. Id. at 4-6. 

Petitioner asserts an even earlier timeframe for Haykin. Petitioner 

asserts that a Library of Congress stamp on Haykin, bibliographic and 

Machine-Readable Cataloging (MARC) records, and citations to Haykin 

prior to April 21, 2005 "demonstrate that Haykin was published in 2004." 

Pet. 5 ( emphasis omitted). Petitioner further asserts that "Haykin was 

accessible to the public at least as early as December 24, 2004." Id. at 5-6 

( emphasis omitted). Petitioner does not expand on its assertions, instead 

relying on citations to the declaration of Dr. Ingrid Hsieh-Yee, a Professor in 

the Department of Library and Information Sciences at Catholic University, 

who has a Ph.D. in Library and Information Studies. Id. at 5-6 ( citing Ex. 

1019 ,r,r 36-50). 

In its Preliminary Response, Patent Owner does not argue that a 

particular priority date or invention date should apply to the challenged 

claims. See, e.g., Prelim. Resp. 52-64. 

Based on Petitioner's assertions in its Petition, we consider whether 

Petitioner has shown sufficiently that Haykin was a printed publication as of 

December 24, 2004 ( or, at the latest, prior to April 21, 2005). 

Analysis 

Haykin (Exhibit 1010) is a copy of a book that Dr. Hsieh-Yee 

obtained from the Library of Congress. Ex. 1019 ,r 36. Haykin has a 2005 

copyright date, as noted as follows: "© 2005 Pearson Education, Inc." Ex. 

1010, 6. Under the copyright notation, "Pearson Prentice Hall" and 

"Pearson Education, Inc." of "Upper Saddle River, NJ" are listed. Id. The 

front cover of Haykin has a label that also includes a 2005 date: "TK 5103 
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.2 .H39 2005 Copy l ." Id. at 1. The copyright page ofHaykin bears a 

stamp that says "LIBRARY OF CONGRESS COPYRIGHT OFFICE" with 
., 

a date of "APR 05 2004." Id. at 6. 

Appendix 1010-A to Dr. Hsieh-Yee's declaration (Ex. 1019, 145-47) 

is a bibliographic record for Haykin that Dr. Hsieh-Yee obtained from the 

online catalog of the Library of Congress. Id. 138. The bibliographic 

record has the following entry for "Published/Created": "Upper Saddle 

River, NJ.: Pearson/Prentice Hall, c2005." Id. at 146. 

Appendix 1010-B to Dr. Hsieh-Yee's declaration (Ex. 1019, 148-50) 

is a MARC record for Haykin that Dr. Hsieh-Yee obtained from the online 

catalog of the Library of Congress. Id. 139. According to Dr. Hsieh-Yee, 

field 955-which includes the notations ''2004-07-14 bk rec'd, to CIP ver." 

and "2004-09-24 to BCCD, copy 1 "-shows that the book was received on 

July 14, 2004, sent to the Cataloging in Publication Program (CIP) for 

record verification, and sent to the Binding and Collections Care Division on 

September 24, 2004 for processing. Id. at 149, il 40. Dr. Hsieh-Yee states 

that CIP "is responsible f<?r cataloging books in advance of publication to 

alert the library community to forthcoming new publications and to facilitate 

acquisition." Id. 1 40 ( emphasis added). According to Dr. Hsieh-Yee, field 

260-which includes the entry "la Upper Saddle River, N.J. : lb 

Pearson/Prentice Hall, le c2005"-"shows that Pearson/Prentice Hall of 

Upper Saddle River of New Jersey published this book with a 2005 

copyright date." Id. at 149, il 42. 

Field 050 of the MARC record lists a Library of Congress 

Classification (LCC) number ofTK5103.2, which according to Dr. Hsieh­

Yee is the class number for general works in the wireless communications 
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systems category. Id. at 149, 143. Field 082 shows the book has a Dewey 

Decimal Classification (DDC) number of 621.382, which according to Dr. 

Hsieh-Yee is the class number for the communications engineering category. 

Id. at 149, 143. Entries for the 650 field are wireless communication 

systems and spread spectrum communications. Id. at 149. Dr. Hsieh-Yee 

states that "[u]sers interested in the topics represented by the LCC number or 

the DDC number could search it as a keyword in the Library of Congress 

catalog to retrieve materials that been assigned the same classification 

number." Id. 143. 

Based on the foregoing, Dr. Hsieh-Yee testifies as follows: 

The date stamp on the copyright page of [Exhibit] 1010 and the 
dates in the MARC record for Haykin (Appendix 1010-B) 
inform my opinion that [the] Library of Congress received the 
physical volume of Haykin on April 5, 2004, the book was 
received for CIP verification in July 2004, and the physical 
copy was sent to the Binding and Collections Care Division for 
processing on "2004-09-24" (i.e., September 24, 2004). 

Id. 1 46 ( emphases omitted). 

Dr. Hsieh-Yee then provides the following testimony regarding public 

access: 

In most academic libraries[,] a newly cataloged book becomes 
available for the public soon after the cataloging record is 
completed, usually within a week. Considering the volume of 
materials the Library of Congress needs to catalog and process, 
it is very likely that Haykin would have become available for 
public access by December 24, 2004, at the latest, which would 
be three months after the physical copy was sent to the 
processing unit. 

Id. 147 ( emphasis added). 
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Dr. Hsieh-Yee also testifies that "[m]y research on Google Scholar 

has found Haykin cited more than 800 times" and that "Appendix 1010-C 

presents citations from February 2004 to June 2005 to demonstrate early 

usage." Id. , 49 ( emphasis omitted). Dr. Hsieh-Yee states-without further 

explanation-that "[t]he earliest citing documents were published in 

February and September 2004, further demonstrating that Haykin was 

available at least as early as December 2004." Id. Neither Petitioner nor Dr. 

Hsieh-Yee addresses these "earliest citing documents." See Pet. 5-6; Ex. 

1019, 49. Petitioner merely cites Appendix 1010-C and Exhibits 1045-47, 

which appear to be three of the documents listed in Appendix 1010-C. Pet. 

5 (citing Ex. 1019, 152-53; Exs. 1045-1047). 

Petitioner's evidence regarding the prior art status of Haykin is 

insufficient. First, Hay kin itself lists a copyright date of 2005. Ex. 1010, 6. 

No particular month in 2005 is specified. Id. Petitioner does not address the 

copyright date at all, let alone provide an explanation for why the book 

would have been published prior to its listed copyright date. See Pet. 5-6. 

Also, as Patent Owner points out, the MARC record for Haykin on which 

Dr. Hsieh-Yee relies lists 2005 as the "single known date/probable date" of 

publication. See Prelim. Resp. 57; Ex. 1019, 103-04 (explaining field 008 

for books), 149 ( entry for field 008, including "s2005" in positions 06-10). 

Likewise, the call number on the front cover of Haykin ("TK 5103 .2 .H3 9 

2005 Copy l") includes a publication date of 2005. Ex. 1010, 1; Ex. 2014, 

1; Ex. 1019 ,, 36, 37. Petitioner does not address the publication dates 

listed in the MARC record and the call number. 

Second, Petitioner's evidence regarding Library of Congress practices 

and when Haykin would have become available for public access is 
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insufficient. See Pet. 5-6; Ex. 1019147. Petitioner does not rely on the 

declaration of someone who has first-hand knowledge of the practices of the 

Library of Congress during the relevant time period, who could (for 

example) attest to when the book became publicly available. Rather, 

Petitioner relies on the testimony of Dr. Hsieh-Yee, who has experience 

working "in an academic library, a medical library, and a legislative library" 

and has "been a professor for more than 25 years." Ex. 101916; see also id. 

at 68 (listing work experience). Dr. Hsieh-Yee arrives at a date by which "it 

is very likely" that Haykin would have become available for public access 

based on (i) the practice of "most" academic libraries and (ii) adding three 

months due to the unspecified volume of materials that the Library of 

Congress must process. Ex.1019147. This testimony, from someone who 

does not have personal knowledge of current or past practices of the Library 

of Congress, is too speculative to sufficiently counter the 2005 copyright 

date in the book itself and the 2005 publication dates in the MARC record 

and the call number. Cf In re Hall, 781 at 899 (relying on a witness's 

testimony regarding "his library's general practice for indexing, cataloging, 

and shelving theses in estimating the time it would have taken to make the 

dissertation available to the interested public") ( emphasis added). 

Petitioner's reliance on references that cite Haykin also is insufficient. 

Petitioner asserts that "citations to Haykin in publications prior to April 21, 

2005 ... demonstrate that Haykin was published in 2004." Pet. 5 ( emphasis 

omitted). Petitioner cites as support (i) Appendix 1010-C to Dr. Hsieh-

Yee 's declaration (Ex. 1019, 152-53) and (ii) Exhibits 1045 through 1047. 

Id. As explained below, Petitioner has not shown that these references cite 
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to the version of Haykin in the record, nor has Petitioner established 

sufficiently the publication dates of those citing references. 

First, Appendix 1010-C, which is Dr Hsieh-Yee's compilation of cites 

from Google Scholar, is not persuasive evidence because Dr. Hsieh-Yee 

does not explain how specifically the search for "Haykin" was conducted 

such that it is clear that each reference is citing to the version of Haykin with 

the 2005 copyright date that was obtained from the Library of Congress 

upon which Petitioner relies in its challenges. See Ex. 1019 ,r 49 ("My 

research on Google Scholar has found Haykin cited more than 800 times."). 

Also, neither Petitioner nor Dr. Hsieh-Yee provides evidence corroborating 

the publication dates of the references on the list that allegedly cite to 

Haykin. Indeed, Patent Owner presents evidence that the February 2004 

date for the first reference on the list appears to be inaccurate. See Prelim. 

Resp. 59-60 (citing Exs. 2015, 2016). 

Second, Petitioner's reliance on Exhibits 1045 through 1047 also is 

not persuasive. Petitioner does not provide evidence establishing the 

publication date of any of these articles. Exhibit 1045 appears to be an 

article from the proceedings of the 2004 IEEE 60th Vehicular Technology 

Conference, which may have taken place "26-29 September 2004." Ex. 

1045, 1, 2. Exhibit 1045 includes a cite to "S. Kaykin and M. Moher, 

Modern Wireless Communications, Prentice Hall, NJ, 2004." Id. at 81. 

Petitioner does not explain how this citation-which is to a 2004 version of 

"S. Kaykin" (presumably a typographical error for "S. Haykin")-and lists 

Prentice Hall-as opposed to Pearson Prentice Hall-as the publisher, is a 

citation to the Library of Congress version (Exhibit 1010) on which 
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Petitioner relies. The citation may very well be to a different, 2004 version 

ofHaykin. 

Exhibits 1046 and 104 7 have similar shortcomings. Exhibit 1046 

appears to be an article from the International Symposium on 

Communications and Information Technologies, which may have taken 

place in Sapporo, Japan, from October 26-29, 2004. Ex. 1046, 1. Petitioner 

provides no evidence as to whether this article was published at the time of 

the symposium or at a later date. See Pet. 5. Exhibit 104 7 appears to be an 

article from the 2005 IEEE Wireless Communications and Networking 

Conference, which may have taken place in New Orleans, Louisiana from 

March 13-17, 2005. Exhibit 1047, 1, 2, 30-35. Again, Petitioner provides 

no evidence regarding whether this article was published at the time of the 

conference or at a later date. Moreover, Petitioner does not explain how the 

citation in Exhibit 1047 to an "International Edition" ofHaykin is a citation 

to Exhibit 1010. Id. at 35 (citing "S. Haykin and M. Moher, Modern 

Wireless Communications, International Edition Prentice Hall, 2005"). The 

International Edition may have been different from the version retrieved 

from the Library of Congress. 

In short, Petitioner does not identify, with particularity, evidence 

sufficient to establish a reasonable likelihood that Haykin was publicly 

accessible-and thus qualifies as a printed publication-no later than 

December 24, 2004 (or prior to April 21, 2005, the earliest possible effective 

filing date for the challenged claims). Because Petitioner relies on Haykin 

for each of its grounds, Petitioner does not make a sufficient showing for 

any ground of unpatentability in its Petition. 
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III. CONCLUSION 

For the above reasons, we determine that the information· presented 

does not establish a reasonable likelihood that Petitioner would prevail in 

showing that claims 9-12 of the '862 patent are unpatentable on the grounds 

asserted in the Petition. 

IV. ORDER 

Accordingly, it is 

ORDERED that the Petition is denied; and 

FURTHER ORDERED that no inter partes review is instituted. 
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I. INTRODUCTION 

Samsung Electronics Co., Ltd. ("Petitioner") filed a petition for inter 

partes review of claims 9-12 of U.S. Patent No. 8,416,862 B2 (Ex. 1001, 

"the '862 patent"). Paper 1 ("Pet."). Bell Northern Research, LLC ("Patent 

Owner") filed a Preliminary Response. Paper 7 ("Prelim. Resp."). 

Petitioner also filed a Notice Regarding Multiple Petitions (''Notice," Paper 

3) and Patent Owner filed a Response to Petitioner's Notice Regarding 

Multiple Petitions ("Notice Response," Paper 9). 

Institution of an inter partes review is authorized by statute when "the 

information presented in the petition ... and any response ... shows that 

there is a reasonable likelihood that the petitioner would prevail with respect 

to at least 1 of the claims challenged in the petition." 35 U.S.C. § 314(a); 

see 37 C.F.R. § 42.108. Upon consideration of the Petition and the 

Preliminary Response, we conclude that the information presented does not 

show that there is a reasonable likelihood that Petitioner would prevail in 

establishing the unpatentability of claims 9-12 of the '862 patent. 

A. Related Matters 

The parties collectively identify the following judicial proceedings in 

which the '862 patent is or was asserted and which may affect, or be affected 

by, a decision in this proceeding: Bell Northern Research, LLC v. Samsung 

Elecs. Co., Case No. 2:19-cv-00286 (E.D. Tex.); Bell Northern Research, 

LLC v. LG Elecs. Co., Case No. 3:18-cv-02864 (S.D. Cal.); Bell Northern 

Research, LLC v. Coolpad Techs., Inc., Case No. 3:18-cv-01783 (S.D. Cal.); 

Bell Northern Research, LLC v. Huawei Device (Dongguan) Co., Case No. 

3:18-cv-01784 (S.D. Cal.); Bell Northern Research, LLC v. Kyocera Corp., 

Case No. 3:18-cv-01785 (S.D. Cal.); and Bell Northern Research, LLC v. 
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ZTE Corp., Case No. 3:18-cv-01786 (S.D. Cal.). Pet. 1-2; Paper 6, l; see 37 

C.F .R. § 42.8(b )(2). 

Claims 9-12 of the '862 patent also were challenged in IPR2020-

00108, which recently terminated. See LG Electronics, Inc. v. Bell Northern 

Research, LLC, IPR2020-00108 ("the '108 IPR"), Paper 14 at 39 (PTAB 

May 14, 2020) (instituting review), Paper 22 (PTAB July 29, 2020) 

(terminating proceeding). 

B. The '862 Patent 

The '862 patent relates to wireless communications using 

beamforming. Ex. 1001, 1 :20-22. The '862 patent describes that, "[i]n 

general, beamforming is a processing technique to create a focused antenna 

beam by shifting a signal in time or in phase to provide gain of the signal in 

a desired direction and to attenuate the signal in other directions." Id. at 

2:67-3 :4. The '862 patent explains that, "[i]n order for a transmitter to 

properly implement beamforming," the transmitter "needs to know 

properties of the channel over which the wireless communication is 

conveyed." Id. at 3: 14-17. For example, the receiver may "determine the 

channel response (H)" and "provide it as the feedback information." Id. at 

3:19-22. The '862 patent explains that the size of the feedback packet "may 

be so large that, during the time it takes to send it to the transmitter, the 

response of the channel has changed." Id. at 3:22-25. To reduce the size of 

the feedback, "the receiver may decompose the channel using singular value 

decomposition (SYD) and send information relating only to a calculated 

value of the transmitter's beamforming matrix (V) as the feedback 

information." Id. at 3:26-30. According to the '862 patent, "[w]hile this 

approach reduces the size of the feedback information, its size is still an 
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issue for a [multiple-input-multiple-output] wireless communication." Id. at 

3:33-35. Therefore, according to the '862 patent, a need exists "for 

reducing beamforming feedback information for wireless communications." 

Id. at 3 :49-51. 

Figure 7 of the '862 patent, shown below, illustrates an embodiment 

of the invention for providing beamforming feedback information from a 

receiver to a transmitter. Id. at 13:25-27. 

Start 

702 

Receive preamble/estimate channel response at receiver 

704 
Estimate transmitter beamforming unitary matrix (V) at receiver in 
Cartesian coordinates based upon channel response and receiver 

beamforming unitary matrix (U) 

706 

Convert estimate of beamforming matrix (V) from Cartesian 
coordinates to polar coordinates 

708 

Decompose the polar coordinate estimate of beamforming matrix 
(V) to reduce a number of feedback components (transmitter 

beamforming information) 

710 

Transmit feedback components from receiver to transmitter 

712 

Transmitter uses feedback components to alter its transmitter 
beamforming matrix 

End 

FIG. 7 ' 700 

Figure 7 above illustrates a method of providing beamforming feedback 

information for multiple-input multiple-output (MIMO) wireless 
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communication systems. Id. at 2:33-35, 13:25-27, 13:31-32. At step 702, a 

wireless communication device receives a preamble sequence from a 

transmitting wireless device. Id. at 13:36-39. Next, at step 704, the 

receiving wireless device determines an estimated transmitter beamforming 

unitary matrix (V) based on the channel response and a known receiver 

beamforming unitary matrix (U). Id. at 13 :44-4 7. In the embodiment 

shown in Figure 7, the receiving wireless device produces V in Cartesian 

coordinates and then converts V to polar coordinates (step 706). Id. at 

13:54-58. The receiving wireless device then decomposes V to produce the 

transmitter beamforming information (step 708) and sends the beamforming 

information to the transmitting wireless device (step 710). Id. at 13:58-62, 

14:4-6. The transmitting wireless device then uses the feedback 

components to generate a new beamforming matrix (V), which the device 

uses for subsequent transmissions (step 712). Id. at 14:9-12. 

The '862 patent discloses that, according to one embodiment, the 

decomposition operations of step 708 employ a Givens Rotation operation. 

Id. at 13:63-65. The '862 patent explains that the Givens Rotation relies on 

the observation that, for a particular condition, some of the angles "are 

redundant" and thus, "the set of angles fed back to the transmitting wireless 

device are reduced." Id. at 13:65-14:3. 

C. Illustrative Claim 

Among the challenged claims (claims 9-12), claim 9 is independent. 

Claim 9 is illustrative of the subject matter of the challenged claims and 

reads as follows: 
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9. A wireless communication device comprising: 

a plurality of Radio Frequency (RF) components 
operable to receive an RF signal and to convert the RF signal to 
a baseband signal; and 

a baseband processing module operable to: 

receive a preamble sequence carried by the 
baseband signal; 

estimate a channel response based upon the 
preamble sequence; 

determine an estimated transmitter beamforming 
unitary matrix (V) based upon the channel response and a 
receiver beamforming unitary matrix (U); 

decompose the estimated transmitter beamforming 
unitary matrix (V) to produce the transmitter 
beamforming information; and 

form a baseband signal employed by the plurality 
of RF components to wirelessly send the transmitter 
beamforming information to the transmitting wireless 
device. 

Id. at 17: 15-34. 

D. Asserted Grounds of Unpatentability 

Petitioner contends that claims 9-12 of the '862 patent are 

unpatentable based on the following specific grounds (Pet. 3, 9-60): 
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Claim(s) Challenged 

9,11,12 

10 

35 u.s.c. §1 References 

103 Maltsev, 2 Haykin, 3 Sadrabadi 4 

103 
Maltsev, Haykin, Sadrabadi, 
Yang5 

In its analysis, Petitioner further relies on the declaration testimony of Dr. 

Leonard Cimini (Ex. 1002). Pet. 9-60. 

II. DISCUSSION 

For each asserted ground of unpatentability and each challenged 

claim, Petitioner relies on Haykin as part of the obviousness combination. 

See Pet. 3 (summary of grounds), 10-56 (relying on Haykin for first 

ground), 56-60 (relying on Haykin for second ground). Petitioner asserts 

that Haykin was "accessible to the public at least as early as December 24, 

2004" and thus qualifies as prior art under 35 U.S.C. § 102(a). Pet. 4, 6. 

Patent Owner argues that Petitioner fails to show that Haykin was 

publicly accessible to qualify as prior art. Prelim. Resp. 42--49. Patent 

1 The Leahy-Smith America Invents Act ("AIA"), Pub. L. No. 112-29, 125 
Stat. 284, 287-88 (2011), amended 35 U.S.C. § 103. Because the effective 
filing date of the challenged claims is before March 16, 2013 (the effective 
date of the relevant amendment), the pre-AIA version of§ 103 applies. See 
Ex. 1001, [22], [60], [63]. 
2 U.S. Patent No. 7,570,696 B2, filed June 25, 2004, issued Aug. 4, 2009 
(Ex. 1009). 
3 Haykin et al., Modern Wireless Communications (2005) (Ex. 1010). 
4 Sadrabadi et al., A New Method of Channel Feedback Quantization for 
High Data Rate MIMO Systems, IEEE Commc 'ns Society, Globecom 2004, 
91-95 (Ex. 1013). 
5 Yang et al., Reducing the Computations of the Singular Value 
Decomposition Array Given by Brent and Luk, Proceedings of SPIE, 
Advanced Algorithms and Architecture for Signal Processing IV, Vol. 1152 
(Nov. 14, 1989) (Ex. 1011). 
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Owner argues that we should refuse to consider Petitioner's improperly 

incorporated arguments because "[t]he whole of Petitioner's arguments 

regarding the prior art status of Haykin are encapsulated in only three 

citation-dense and substance-spare sentences." Id. at 43-44 (citing Pet. 5-6) 

( emphases omitted). Patent Owner also argues that, even if we consider the 

incorporated arguments, Petitioner's evidence is contradictory and 

speculative. Id. at 45-49. 

"Because there are many ways in which a reference may be 

disseminated to the interested public, 'public accessibility' has been called 

the touchstone in determining whether a reference constitutes a 'printed 

publication."' Blue Calypso, LLC v. Groupon, Inc., 815 F .3d 13 31, 1348 

(Fed. Cir. 2016) (quoting In re Hall, 781 F.2d 897, 898-99 (Fed. Cir. 

1986)). "A given reference is 'publicly accessible' upon a satisfactory 

showing that such document has been disseminated or otherwise made 

available to the extent that persons interested and ordinarily skilled in the 

subject matter or art exercising reasonable diligence, can locate it." SRI 

Int 'l, Inc. v. Internet Sec. Sys., Inc., 511 F .3d 1186, 1194 (Fed. Cir. 2008) 

(quoting Bruckelmyer v. Ground Heaters, Inc., 445 F.3d 1374, 1378 (Fed. 

Cir. 2006)). 

"[A]t the institution stage, the petition must identify, with 

particularity, evidence sufficient to establish a reasonable likelihood that the 

reference was publicly accessible before the critical date of the challenged 

patent and therefore that there is a reasonable likelihood that it qualifies as a 

printed publication." Hulu, LLC v. Sound View Innovations, LLC, IPR2018-

01039, Paper 29 at 13 (PTAB Dec. 20, 2019) (precedential). "[T]he indicia 
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on the face of a reference, such as printed dates and stamps, are considered 

as part of the totality of the evidence. Id. at 17. 

Petitioner relies on the declaration testimony of Dr. Ingrid Hsieh-Yee 

(Ex. 1019111-18, 36-50), attachments to Dr. Hsieh-Yee's declaration (Ex. 

1019, 88-107, 145-153), and Exhibits 1045-1047 in support of its 

assertions that Haykin qualifies as prior art. Pet. 4 n.l, 4-6. For the reasons 

explained below, we determine that there is not a reasonable likelihood that 

Haykin qualifies as a printed publication as of December 24, 2004, as 

asserted by Petitioner or even prior to the critical date of April 21, 2005. 

Operative date for Section 102(a) analysis 

The '862 patent was filed on September 28, 2005. Ex. 1001, [22]. 

The '862 patent claims priority to U.S. provisional patent application serial 

no. 60/698,686, which was filed July 13, 2005. Id. at [63], 1:9-15. The 

'862 patent also is a continuation-in-part of U.S. patent application serial no. 

11,168,793 ("the "793 application"), which was filed on June 28, 2005. Id. 

at [63], 1 :9-15. The '793 application claims priority to U.S. provisional 

patent application serial no. 60/673,451, which was filed April 21, 2005. Id. 

at 1:9-15. 

Petitioner asserts that the challenged claims are not entitled to the 

April 21, 2005 priority date, but appears to acknowledge that the claims are 

entitled to the July 13, 2005 priority date. Pet. 3-4. Even so, in explaining 

how each of the asserted references are prior art to the challenged claims, 

Petitioner uses an April 21, 2005 priority date. Id. at 4-6. 

Petitioner asserts an even earlier timeframe for Haykin. Petitioner 

asserts that a Library of Congress stamp on Haykin; bibliographic and 

Machine-Readable Cataloging (MARC) records, and citations to Haykin 
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prior to April 21, 2005 "demonstrate that Haykin was published in 2004." 

Pet. 4 ( emphasis omitted). Petitioner further asserts that "Haykin was 

accessible to the public at least as early as December 24, 2004" and that a 

person of ordinary skill in the art could have searched for and accessed 

Haykin by that date. Id. (emphasis omitted). Petitioner does not expand on 

its assertions, instead relying on citations to the declaration of Dr. Ingrid 

Hsieh-Yee, a Professor in the Department of Library and Information 

Sciences at Catholic University, who has a Ph.D. in Library and Information 

Studies. Id. ( citing Ex. 1019 ,r,r 36-50). 

In its Preliminary Response, Patent Owner does not argue that a 

particular priority date or invention date should apply to the challenged 

claims. See, e.g., Prelim. Resp. 42-51. 

Based on Petitioner's assertions in its Petition, we consider whether 

Petitioner has shown sufficiently that Haykin was a printed publication as of 

December 24, 2004 ( or, at the latest, prior to April 21, 2005). 

Analysis 

Haykin (Exhibit 1010) is a copy of a book that Dr. Hsieh-Yee 

obtained from the Library of Congress. Ex. 1019 ,r 36. Haykin has a 2005 

copyright date, as noted as follows: "© 2005 Pearson Education, Inc." Ex. 

1010, 6. Under the copyright notation, "Pearson Prentice Hall" and 

"Pearson Education, Inc." of "Upper Saddle River, NJ" are listed. Id. The 

front cover of Haykin has a label that also includes a 2005 date: "TK 5103 

.2 .H39 2005 Copy l." Id. at 1. The copyright page of Haykin bears a 

stamp that says "LIBRARY OF CONGRESS COPYRIGHT OFFICE" with 

a date of "APR 05 2004." Id. at 6. 
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Appendix 1010-A to Dr. Hsieh-Yee's declaration (Ex. 1019, 145--47) 

is a bibliographic record for Haykin that Dr. Hsieh-Yee obtained from the 

online catalog of the Library of Congress. Id. 138. The bibliographic 

record has the following entry for "Published/Created": "Upper Saddle 

River, NJ.: Pearson/Prentice Hall, c2005." Id. at 146. 

Appendix 1010-B to Dr. Hsieh-Yee's declaration (Ex. 1019, 148-50) 

is a MARC record for Haykin that Dr. Hsieh-Yee obtained from the online 

catalog of the Library of Congress. Id. 139. According to Dr. Hsieh-Yee, 

field 955-which includes the notations "2004-07-14 bk rec'd, to CIP ver." 

and "2004-09-24 to BCCD, copy 1 "-shows that the book was received on 

July 14, 2004, sent to the Cataloging in Publication Program (CIP) for 

record verification, and sent to the Binding and Collections Care Division on 

September 24, 2004 for processing. Id. at 149,140. Dr. Hsieh-Yee states 

that CIP "is responsible for cataloging books in advance of publication to 

alert the library community to forthcoming new publications and to facilitate 

acquisition." Id. 140 (emphasis added). According to Dr. Hsieh-Yee, field 

260-which includes the entry "la Upper Saddle River, N.J. : lb 

Pearson/Prentice Hall, le c2005"-"shows that Pearson/Prentice Hall of 

Upper Saddle River of New Jersey published this book with a 2005 

copyright date." Id. at 149, 142. 

Field 050 of the MARC record lists a Library of Congress 

Classification (LCC) number ofTK5103.2, which according to Dr. Hsieh­

Yee is the class number for general works in the wireless communications 

systems category. Id. at 149, 143. Field 082 shows the book has a Dewey 

Decimal Classification (DDC) number of 621.3 82, which according to Dr. 

Hsieh-Yee is the class number for the communications engineering category. 
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Id. at 149, ,-r 43. Entries for the 650 field are wireless communication 

systems and spread spectrum communications. Id. at 149. Dr. Hsieh-Yee 

states that "[ u] sers interested in the topics represented by the LCC number or 

the DDC number could search it as a keyword in the Library of Congress 

catalog to retrieve materials that been assigned the same classification 

number." Id. ,-r 43. 

Based on the foregoing, Dr. Hsieh-Yee testifies as follows: 

The date stamp on the copyright page of [Exhibit] 1010 and the 
dates in the MARC record for Haykin (Appendix 1010-B) 
inform my opinion that [the] Library of Congress received the 
physical volume ofHaykin on April 5, 2004, the book was 
received for CIP verification in July 2004, and the physical 
copy was sent to the Binding and Collections Care Division for 
processing on "2004-09-24" (i.e., September 24, 2004). 

Id. ,-r 46 ( emphases omitted). 

Dr. Hsieh-Yee then provides the following testimony regarding public 

access: 

In most academic libraries[,] a newly cataloged book becomes 
available for the public soon after the cataloging record is 
completed, usually within a week. Considering the volume of 
materials the Library of Congress needs to catalog and process, 
it is very likely that Haykin would have become available for 
public access by December 24, 2004, at the latest, which would 
be three months after the physical copy was sent to the 
processing unit. 

Id. ,-r 4 7 ( emphasis added). 

Dr. Hsieh-Yee also testifies that ''[ m ]y research on Google Scholar 

has found Haykin cited more than 800 times" and that "Appendix 1010-C 

presents citations from February 2004 to June 2005 to demonstrate early 

usage." Id. ,-r 49 (emphasis omitted). Dr. Hsieh-Yee states-without further 
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explanation-that "[t]he earliest citing documents were published in 

February and September 2004, further demonstrating that Haykin was 

available at least as early as December 2004." Id. Neither Petitioner nor Dr. 

Hsieh-Yee addresses these "earliest citing documents." See Pet. 4-5; Ex. 

1019 ,r 49. Petitioner merely cites Appendix 1010-C and Exhibits 1045-47, 

which appear to be three of the documents listed in Appendix 1010-C. Pet. 

4 (citing Ex. 1019, 152-53; Exs. 1045-1047). 

Petitioner's evidence regarding the prior art status of Haykin is 

insufficient. First, Haykin itself lists a copyright date of 2005. Ex. 1010, 6. 

No particular month in 2005 is specified. Id. Petitioner does not address the 

copyright date at all, let alone provide an explanation for why the book 

would have been published prior to its listed copyright date. See Pet. 4-5. 

Also, as Patent Owner points out, the MARC record for Haykin on which 

Dr. Hsieh-Yee relies lists 2005 as the "single known date/probable date" of 

publication. See Prelim. Resp. 46-4 7; Ex. 1019, 103-04 ( explaining field 

008 for books), 149 (entry for field 008, including "s2005" in positions 06-

10). Likewise, the call number on the front cover ofHaykin ("TK 5103.2 

.H39 2005 Copy 1") includes a publication date of 2005. Ex. 1010, 1; Ex. 

2014, 1; Ex. 1019 ,r,r 36, 37. Petitioner does not address the publication 

dates listed in the MARC record and the call number. 

Second, Petitioner's evidence regarding Library of Congress practices 

and when Haykin would have become available for public access is 

insufficient. See Pet. 4-5; Ex. 1019 ,r 47. Petitioner does not rely on the 

declaration of someone who has first-hand knowledge of the practices of the 

Library of Congress during the relevant time period, who could (for 

example) attest to when the book became publicly available. Rather, 
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Petitioner relies on the testimony of Dr. Hsieh-Yee, who has experience 

working "in an academic library, a medical library, and a legislative library" 

and has "been a professor for more than 25 years." Ex. 1019 -,r 6; see also id. 

at 68 (listing work experience). Dr. Hsieh-Yee arrives at a date by which "it 

is very likely" that Haykin would have become available for public access 

based on (i) the practice of "most" academic libraries and (ii) adding three 

months due to the unspecified volume of materials that the Library of 

Congress must process. Ex. 1019 -,r 4 7. This testimony, from someone who 

does not have personal knowledge of current or past practices of the Library 

of Congress, is too speculative to sufficiently counter the 2005 copyright 

date in the book itself and the 2005 publication dates in the MARC record 

and the call number. Cf In re Hall, 781 at 899 (relying on a witness's 

testimony regarding "his library's general practice for indexing, cataloging, 

and shelving theses in estimating the time it would have taken to make the 

dissertation available to the interested public") ( emphasis added). 

Petitioner's reliance on references that cite Haykin also is insufficient. 

Petitioner asserts that "citations to Haykin in publications prior to April 21, 

2005 ... demonstrate that Haykin was published in 2004." Pet. 4 ( emphasis 

omitted). Petitioner cites as support (i) Appendix 1010-C to Dr. Hsieh­

Yee's declaration (Ex. 1019, 152-53) and (ii) Exhibits 1045 through 1047. 

Id. As explained below, Petitioner has not shown that these references cite 

to the version of Haykin in the record, nor has Petitioner established 

sufficiently the publication dates of those citing references. 

First, Appendix 1010-C, which is Dr Hsieh-Yee' s compilation of cites 

from Google Scholar, is not persuasive evidence because Dr. Hsieh-Yee 

does not explain how specifically the search for "Haykin" was conducted 
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such that it is clear that each reference is citing to the version of Haykin with 

the 2005 copyright date that was obtained from the Library of Congress 

upon which Petitioner relies in its challenges. See Ex. 1019 ~ 49 ("My 

research on Google Scholar has found Haykin cited more than 800 times."). 

Also, neither Petitioner nor Dr. Hsieh-Yee provides evidence corroborating 

the publication dates of the references on the list that allegedly cite to 

Haykin. Indeed, Patent Owner presents evidence that the February 2004 

date for the first reference on the list appears to be inaccurate. See Prelim. 

Resp. 48-49 (citing Exs. 2015, 2016). 

Second, Petitioner's reliance on Exhibits 1045 through 1047 also is 

not persuasive. Petitioner does not provide evidence establishing the 

publication date of any of these articles. Exhibit 1045 appears to be an 

article from the proceedings of the 2004 IEEE 60th Vehicular Technology 

Conference, which may have taken place "26-29 September 2004." Ex. 

1045, 1, 2. Exhibit 1045 includes a cite to "S. Kaykin and M. Moher, 

Modern Wireless Communications, Prentice Hall, NJ, 2004." Id. at 81. 

Petitioner does not explain how this citation-which is to a 2004 version of 

"S. Kaykin" (presumably a typographical error for "S. Haykin")-and lists 

Prentice Hall-as opposed to Pearson Prentice Hall-as the publisher, is a 

citation to the Library of Congress version (Exhibit 1010) on which 

Petitioner relies. The citation may very well be to a different, 2004 version 

ofHaykin. 

Exhibits 1046 and 104 7 have similar shortcomings. Exhibit 1046 

appears to be an article from the International Symposium on 

Communications and Information Technologies, which may have taken 

place in Sapporo, Japan, from October 26-29, 2004. Ex. 1046, 1. Petitioner 
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provides no evidence as to whether this article was published at the time of 

the symposium or at a later date. See Pet. 4-5. Exhibit 1047 appears to be 

an article from the 2005 IEEE Wireless Communications and Networking 

Conference, which may have taken place in New Orleans, Louisiana from 

March 13-17, 2005. Exhibit 1047, 1, 2, 30-35. Again, Petitioner provides 

no evidence regarding whether this article was published at the time of the 

conference or at a later date. Moreover, Petitioner does not explain how the 

citation in Exhibit 1047 to an "International Edition" ofHaykin is a citation 

to Exhibit 1010. Id. at 35 (citing "S. Haykin and M. Moher, Modern 

Wireless Communications, International Edition Prentice Hall, 2005"). The 

International Edition may have been different from the version retrieved 

from the Library of Congress. 

Finally, Petitioner also asserts that "Dr. Cimini's testimony confirms 

that Haykin is a well-known textbook that a person of ordinary skill in the 

art would have had access to and would have found relevant regarding the 

subject of wireless communications." Pet. 4-5 ( citing, e.g., Ex. 1002 , 88). 

The cited testimony of Dr. Cimini merely says that Haykin "is a well-known 

textbook" and does not identify any dates by which one of ordinary skill in 

the art would have had access to Haykin. Ex. 1002, 88. We therefore find 

Petitioner's reliance on Dr. Cimini's testimony insufficient to establish a 

date by which Haykin was publicly accessible. 

In short, Petitioner does not identify, with particularity, evidence 

sufficient to establish a reasonable likelihood that Haykin was publicly 

accessible-and thus qualifies as a printed publication-no later than 

December 24, 2004 ( or prior to April 21, 2005, the earliest possible effective 

filing date for the challenged claims). Because Petitioner relies on Haykin 
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for each of its grounds, Petitioner does not make a sufficient showing for 

any ground of unpatentability in its Petition. 

III. CONCLUSION 

For the above reasons, we determine that the information presented 

does not establish a reasonable likelihood that Petitioner would prevail in 

showing that claims 9-12 of the '862 patent are unpatentable on the grounds 

asserted in the Petition. 

IV. ORDER 

Accordingly, it is 

ORDERED that the Petition is denied; and 

FURTHER ORDERED that no inter partes review is instituted. 
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FOR PETITIONER: 

Naveen Modi 
Joseph E. Palys 
Arv ind J airam 
PAUL HASTINGS LLP 
naveenmodi@paulhastings.com 
josephpalys@paulhastings.com 
arvindjairam@paulhastings.com 

FOR PATENT OWNER: 

Steven W. Hartsell 
Alexander E. Gasser 
Joseph Ramirez 
SKIERMONT DERBY LLP 
shartsell@skiermontderby.com 
agasser@skiermontderby.com 
jramirez@skiermontderby.com 
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o: Mail Stop 8 
Director of the U.S. Patent and Trademark Office 

P.O. Box 1450 
3 -

REPORT ON THE 
FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has 
been filed in the U.S. District Court Southern District of California on the following: _X_ Patents or_ 
Trademarks: 

DATE FILED US District Court Southern District of California 

In the above-entitled case, the following patents(s)/ trademark(s) have been included: 

ATE INCLUDED INCLUDED BY 

In the above-entitled case, the following decision has been rendered or judgment issued: 

ECISION/JUDGMENT Order granting Joint Motion to Dismiss 

(BY) DEPUTY CLERK 

R. Chapman 
ATE 

12/3/2019 



Case 6:21-cv-00833 Document 4 Filed 08/11/21 Page 1 of 2 

AO 120 (Rev. 08/10} 

Mail Stop 8 REPORT ON THE 
TO: 

Director of the U.S. Patent and Trademark Office 
P,O. Box 1450 

FILING OR DETER.MINA TION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

[n Compliance with 35 1-LS.C. § 290 and/or 15 U.S.C. § l l 16 you are hereby advised that a court action has been 

filed in the U.S. District Court Western District of Texas - Waco Division on the following 

~ Trademarks or D Patents. ( D the patent ac110n invoives 35 U.S.C:. § 292.): 

DOCKET NO. DATEF[LED U.S. rnSTRlCT COURT 
6:21-cv-833 8/i i/202i Western District of Texas - Waco Division 

PLAfNTIFF DEFENDANT 

Bell Northern Research, LLC Apple Inc. 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

l 8,204,554 6/19/2012 Bell Northern Researcl1, LLC 

2 7,319,889 1/15/2008 Bell Northern Research, LLC 

3 RE 48,629 7/6/202·1 Bell Nortt1ern Research, LLC 

4 8,416,862 4/9/2013 Bell Northern Researcl1, LLC 

5 7,957,450 6/7/201 ·1 Bell Nortt1ern Research, LLC 

In the above-entitled case, the following patent(s)/ trademark(s) have been included: 

DA TE INCLUDED INCLUDED BY 
n Amendment [J Answer [J Cross Bill □ Other Pleadrng 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

l 

2 

3 

4 

5 

[n. the above----·entitied case, the following decision has been rendered or judgement issued: 

DECJSIONiJUDGEMENT 

I (llYJ DEPUTY (WRK 

Co1iy 1·----Upon initiatioll of action, mail this copy to Director Copy 3-----lJiion termination of adion, mail this copy to Director 
Copy 2----·IJJJOll filing documellt adding patellt(s), mail this copy to Director Copy 4-----Case file copy 



Case 6:21-cv-00833 Document 4 Filed 08/11/21 Page 2 of 2 

PATENT OR DATE OF PATENT OR HOLDER OF PATENT OR 
TRADEIVIARK NO. TRADEMARK TRADEMAR.l( 
6 - 7,957,450 6/7/2011 Bell Northern Research, LLC 
7 - 6,963,129 11/8/2005 Bell Northern Research, LLC 
8 - 6,858,930 2/22/2005 Bell Northern Research, LLC 
9 - 7,039,435 5/2/2006 Bell Northern Research, LLC 
l 0 - 8,396,072 3/12/2013 Bell Northern Research, LLC 



Case 6:21-cv-00909-ADA Document 3 Filed 09/01/21 Page 1 of 1 

AO 120 (Rev. 08/10) 

TO: 
Mail Stop 8 

Director of the U.S. Patent and Trademark Office 
P.O. Box 1450 

REPORT ON THE 
FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised thatacourtactionhas been 

filed in the U.S. District Court Western District of Texas on the following 

D Trademarks or ~Patents. ( D the patent action involves 35 U.S.C. § 292.): 

DOCKET NO. DATE FILED U.S. DISTRICT COURT 
6:21-cv-909 9/1/2021 Western District of Texas 

PLAINTIFF DEFENDANT 
BELL NORTHERN RESEARCH, LLC DELL TECHNOLOGIES INC. AND 

DELL INC., 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 US RE48,629 7/6/2021 BELL NORTHERN RESEARCH, LLC 

2 us 8,416,862 4/9/2013 BELL NORTHERN RESEARCH, LLC 

3 us 7,564,914 7/21/2009 BELL NORTHERN RESEARCH, LLC 

4 us 6,963,129 11/8/2005 BELL NORTHERN RESEARCH, LLC 

5 us 6,858,930 2/22/2005 BELL NORTHERN RESEARCH, LLC 

In the above-entitled case, the following patent(s)/ trademark(s) have been included: 

DATE INCLUDED INCLUDED BY 

D Amendment D Answer D Cross Bill D Other Pleading 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 

2 

3 

4 

5 

In the above-entitled case, the following decision has been rendered or judgement issued: 

DECISION/JUDGEMENT 

I (]lY) DEPUTY CLERK 

Copy 1-Upon initiation of action, mail this copy to Director Copy 3-Upon termination of action, mail this copy to Director 
Copy 2-Upon filing document adding patent(s), mail this copy to Director Copy 4-Case file copy 
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AO 120 (Rev. 08/10) 

Mail Stop 8 REPORT ON THE 
TO: 

Director of the U.S. Patent and Trademark Office 
P.O. Box 1450 

FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised thatacourtactionhas been 

filed in the U.S. District Court Western District of Texas on the following 

D Trademarks or ~Patents. ( D the patent action involves 35 U.S.C. § 292.): 

DOCKET NO. DATE FILED U.S. DISTRICT COURT 
6:21-cv-941 9/10/2021 Western District of Texas 

PLAINTIFF DEFENDANT 

Bell Northern Research, LLC Commscope Holding Company, Inc., et al. 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 US RE48,629 7/6/2021 Bell Northern Research, LLC 

2 US 6,858,930 B2 2/22/2005 Bell Northern Research, LLC 

3 US 6,963,129 B1 11/8/2005 Bell Northern Research, LLC 

4 US 7,564,914 B2 7/21/2009 Bell Northern Research, LLC 

5 US 8,416,862 B2 4/9/2013 Bell Northern Research, LLC 

In the above-entitled case, the following patent(s)/ trademark(s) have been included: 

DATE INCLUDED INCLUDED BY 

D Amendment D Answer D Cross Bill D Other Pleading 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 

2 

3 

4 

5 

In the above-entitled case, the following decision has been rendered or judgement issued: 

DECISION/JUDGEMENT 

I (]lY) DEPUTY CLERK 

Copy 1-Upon initiation of action, mail this copy to Director Copy 3-Upon termination of action, mail this copy to Director 
Copy 2-Upon filing document adding patent(s), mail this copy to Director Copy 4-Case file copy 



Case 6:21-cv-00939-ADA Document 4 Filed 09/10/21 Page 1 of 1 

AO 120 (Rev. 08/10} 

TO: 
Mail Stop 8 

Director of the U.S. Patent and Trademark Office 
P,O. Box 1450 

REPORT ON THE 
FILING OR DETER.MINA TION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

[n Compliance with 35 1-LS.C. § 290 and/or 15 U.S.C. § l l 16 you are hereby advised that a court action has been 

filed in the U.S. District Court Western District of Texas on the following 

D Trademarks or ~Patents. ( D the patent ac110n invoives 35 U.S.C:. § 292.): 

DOCKET NO. DATEF[LED U.S. rnSTRlCT COURT 
6:21-cv-939 9/i 0/202i Western District of Texas 

PLAfNTIFF DEFENDANT 

Bell Northern Research, LLC HP, Inc. 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

l US RE48,629 7/6/2021 Bell Northern Researcl1, LLC 

2 US 6,858,930 B2 2/22/2005 Bell Northern Research, LLC 

3 US 6,963;129 B1 11/8/2005 Bell Nortt1ern Research, LLC 

4 US 7,564,914 B2 7/21/2009 Bell Northern Researcl1, LLC 

5 US 8,416,862 B2 4/9/2013 Bell Nortt1ern Research, LLC 

In the above-entitled case, the following patent(s)/ trademark(s) have been included: 

DA TE INCLUDED INCLUDED BY 
n Amendment □ Answer □ Cross Bill □ Other Pleadrng 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

l 

2 

3 

4 

5 

[n. the above----·entitied case, the following decision has been rendered or judgement issued: 

DECJSIONiJUDGEMENT 

I (llYJ DEPUTY (WRK 

Co1iy 1-----Upon initiatioll of action, mail this copy to Director Copy 3-----lJiion termination of adion, mail this copy to Director 
Copy 2----·IJJJOll filing documellt adding patellt(s), mail this copy to Director Copy 4-----Case file copy 
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AO 120 (Rev. 08/10) 

TO: 
Mail Stop 8 

Director of the U.S. Patent and Trademark Office 
P.O. Box 1450 

REPORT ON THE 
FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been 

filed in the U.S. District Court Western District of Texas on the following 

D Trademarks or ~Patents. ( D the patent action involves 35 U.S.C. § 292.): 

DOCKET NO. DATE FILED U.S. DISTRICT COURT 
6:21-cv-909 9/1/2021 Western District of Texas 

PLAINTIFF DEFENDANT 
BELL NORTHERN RESEARCH, LLC DELL TECHNOLOGIES INC. AND 

DELL INC., 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 US RE48,629 7/6/2021 BELL NORTHERN RESEARCH, LLC 

2 us 8,416,862 4/9/2013 BELL NORTHERN RESEARCH, LLC 

3 us 7,564,914 7/21/2009 BELL NORTHERN RESEARCH, LLC 

4 us 6,963,129 11/8/2005 BELL NORTHERN RESEARCH, LLC 

5 us 6,858,930 2/22/2005 BELL NORTHERN RESEARCH, LLC 

In the above-entitled case, the following patent(s)/ trademark(s) have been included: 

DATE INCLUDED INCLUDED BY 
D Amendment D Answer D Cross Bill D Other Pleading 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 

2 

3 

4 

5 

In the above-entitled case, the following decision has been rendered or judgement issued: 

DECISION/JUDGEMENT 

1/18/2022 ORDER GRANTING Joint Motion to Dismiss (Document 24) 

CLERK DATE 

Jeannette J. Clack 01/18/2022 

Copy I-Upon initiation of action, mail this copy to Director Copy 3-Upon termination of action, mail this copy to Director 
Copy 2-Upon filing document adding patent(s), mail this copy to Director Copy 4---Case file copy 
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An 120 (Rev. 08/lOi 

TO: 
Mail Stop 8 

Director of the U.S. Patent and Trademark Office 
P.O. Box 1450 

REPORT ON THE 
FI.LING OR DETERMINA. TION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

In Compliance with 35 U.S.C § 290 and/or 15 U.S.C. § 1 i J 6 you are hereby advised that a court action has been 

filed in the US. Distm:t Court Western District. of Texas - Waco Division on the foHowing 

@Trnclemmks or D Patents. ( n the patent action involves 35 U.S.C. § 292.): 

DOCKET NO. DATEFiLED U.S. DlSTRiCT COURT 
6:21-cv-833 8/11/2021 Western District of Texas - Waco Division 

PLAINTIFF DEFENDANT 

Bell Northern Research, LLC Apple Inc. 

PATimT OR 
TRADEJv1A.RK NO. 

l 8,204,554 

2 7,319,889 

3 RE 48,629 

4 8,416,862 

s 7,957,450 

DATE INCLUDED 

2 

4 

s 

PAU~NTOR 
TRADEMA.RK NO. 

DAI:E OF [-,'.,-\TENT 
HOLDER OF PATENT OR TRA.DElvlARK 

OR TRADEMA.RK 

6/19/2012 Bell Northern Researcl1, LLC 

1/15/2008 Bell No1ihem Research, LLC 

7/6/202"! Bell Northern Research, LLC 

4/9/2013 Bell Northern Research, LLC 

6/7/201 ·1 Bell Northern Researcr1, LLC 

In the above-entitled case, the following patent(s)i trademark(s) have been included: 

INCLUDED BY 
!7 Amendment 

Di\TE OF PATENT 
OR IRADEMA.RK 

D Answer D Cross Bill D Other Pleading 

HOLDER OF PATENT OR TRA .. DEMARK 

In the above-----enntled case, the following deciswn has been rendered or _judgement issued: 

DECJSJON/JUDGEMENT 

1/20/2022 ORDER OF DISMISSAL WHH PREJUDICE (document 29) 

CLEFJ<. (BYJ· DEPUTY CLERK_p· 

~l/~~ 
DAIE 

Jeannette J. Clack 
• / 

01/20/2022 y-· .. 
C✓ 

Copy 1-Upon initiation of action, mail this copy to Director Copy 3-Upon termination oi'actfon, mail this rnpy to Director 
Copy 2-Upon il!ing document adding patent(s), mail this rnpy to Director Copy 4--Case file copy 
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Pi\TENT OR DATE OF PATENT OR HOLDER OF PATENT OR 
TRADKlVlARK N 0. TRADEMARK TRADEI\'IARK 
6 - 7,957,450 6/7/2011 Bell Northern Research, LLC 
7 - 6,963,129 11/8/2005 Bell Northern Research, LLC 
8 - 6,858,930 2/22/2005 BeU Northern Research, LLC 
9 - 7,039,435 5/2/2006 Bell Northern Research, LLC 
l 0 - 8,396,072 3/12/2013 Bell Northern Research, LLC 
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AO 120 (Rev. 08/10) 

TO: 
Mail Stop 8 

Director of the U.S. Patent and Trademark Office 
P.O. Box 1450 

REPORT ON THE 
FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been 

filed in the U.S. District Court Western District of Texas on the following 

D Trademarks or ~Patents. ( D the patent action involves 35 U.S.C. § 292.): 

DOCKET NO. DATEFlLED U.S. DISTRICT COURT 
6:21-cv-941 9/10/2021 Western District of Texas 

PLAINTIFF DEFENDANT 

Bell Northern Research, LLC Commscope Holding Company, Inc., et al. 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 US RE48,629 7/6/2021 Bell Northern Research, LLC 

2 US 6,858,930 B2 2/22/2005 Bell Northern Research, LLC 

3 US 6,963,129 B1 11/8/2005 Bell Northern Research, LLC 

4 US 7,564,914 B2 7/21/2009 Bell Northern Research, LLC 

5 US 8,416,862 B2 4/9/2013 Bell Northern Research, LLC 

In the above-entitled case, the following patent(s)/ trademark(s) have been included: 

DATE INCLUDED INCLUDED BY 
D Amendment D Answer D Cross Bill D Other Pleading 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 

2 

3 

4 

5 

In the above-entitled case, the following decision has been rendered or judgement issued: 

DECISION/JUDGEMENT 

1/26/2021 ORDER OF DISMISSAL WITH PREJUDICE (Document 18) 

CLERK DATE 

Jeannette J. Clack 01/27/2022 

Copy I-Upon initiation of action, mail this copy to Director Copy 3-Upon termination of action, mail this copy to Director 
Copy 2-Upon filing document adding patent(s), mail this copy to Director Copy 4---Case file copy 



Trials@uspto.gov 
571-272-7822 

Paper 8 
Date: January 28, 2022 

UNITED STATES PATENT AND TRADEMARK OFFICE 

BEFORE THE PATENT TRIAL AND APPEAL BOARD 

APPLE INC., 
Petitioner, 

v. 

BELL NORTHERN RESEARCH, LLC, 
Patent Owner 

IPR2021-01590 
Patent 8,416,862 B2 

Before BRYAN F. MOORE, SHARON FENICK and JASON M. REPKO, 
Administrative Patent Judges. 

MOORE, Administrative Patent Judge. 

DECISION 
Settlement Prior to Institution of Trial 

37 C.F.R. § 42. 74 



IPR2021-01590 
Patent 8,416,862 B2 

INTRODUCTION 

With our emailed authorization, the parties filed a "Joint Motion to 

Dismiss Pursuant to 35 U.S.C. § 317 and 37 C.F.R. §§ 42.72 and 42.7[4]." 

Paper 7 ("Joint Motion to Terminate"). With our emailed authorization, the 

parties also filed a "Joint Motion to Keep [Settlement Agreement (Exhibit 

2001)] Confidential and Separate under 35 U.S.C. § 317(B) and 37 C.F.R. 

§ 42.74(C)." Paper 6 ("Joint Motion to Keep Separate"). 

The Joint Motion to Terminate explains that the parties "have entered 

into a written confidential settlement agreement that fully resolves this 

matter." Paper 7, 1. The Joint Motion to Terminate further states that "[t]he 

parties agree that neither Patent Owner nor Petitioner will be prejudiced by 

termination of this proceeding." Id. The parties have filed a copy of their 

settlement agreement as Exhibit 2001. Id. In that regard, the Join~ Motion 

to Terminate states: "The undersigned represents that Exhibit 2001 

represents a true and accurate copy of the agreement between. the patties 

("Confidential Settlement Agreement") that resolves the present 

proceeding."1 Id. 

DISCUSSION 

Generally, the Board expects that a proceeding will terminate after the 

filing of a settlement agreement, unless the Board has already decided the 

merits of the proceeding. Consolidated Trial Practice Guide, 86 (November 

2019).2 This proceeding is at an early stage. Patent Owner has not yet filed 

a Preliminary Response and we have not issued a decision on whether to 

1 Hereinafter, Exhibit 2001 is referred to as "Settlement Agreement." 
2 Available at https://www.uspto.gov/TrialPracticeGuideConsolidated. 

2 



IPR2021-01590 
Patent 8,416,862 B2 

institute an inter partes review. Under these circumstances, we grant the 

Joint Motion to Terminate (Paper 7) as to both Petitioner and Patent Owner. 

We also grant the Joint Motion to Keep Separate (Paper 6), which is 

to treat the parties' Settlement Agreement (Exhibit 2001) as business 

confidential information and have it kept apart from the file of Patent 

. 8,416,862 B2 pursuant to 35 U.S.C. § 317(b) and 37 C.F.R. § 42.74(c). 

ORDER 

It is 

ORDERED that the Joint Motion to Dismiss (Paper 7) is granted both 

as to Petitioner and to Patent Owner; 

FURTHER ORDERED that the Joint Motion to Keep Separate is 

granted, under the terms of 37 C.F.R. § 42.74(c); 

FURTHER ORDERED that the Settlement Agreement (Ex. 2001) 

shall be treated as business confidential information, shall be kept separate 

from the file of Patent 8,416,862 B2, and shall be made available only in 

accordance with the provisions of 37 C.F.R. § 42.74(c); and 

FURTHER ORDERED that this proceeding is terminated both as to 

Petitioner and to Patent Owner, and the Petition is dismissed. 

3 



IPR2021-01590 
Patent 8,416,862 B2 

For PETITIONER: 

Walter Renner 
Timothy Riffe 
Christopher Hoff 
Jeremy Monaldo 
Jennifer Huang 
Dan Smith 
Kim Leung 
Usman Khan 
FISH & RICHARDSON P.C. 
axf-ptab@ft.com 
riffe@fr.com 
hoff@fr.com 
jjm@fr.com 
jjh@fr.com 
dsmith@fr.com 
leung@fr.com 
khan@fr.com 

For PATENT OWNER: 

Daniel Young 
Chad King 
ADSERO IP LLC 
dyoung@adseroip.com 
chad@adseroip.com 

4 



Case 3:21-cv-01598-CAB-BLM Document 12 Filed 01/07122 Page!D.1011 Page 1 of 1 

o: Mail Stop 8 
Director of the U.S. Patent and Trademark Office 

P.O. Box 1450 
3 -

REPORT ON THE 
FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has 
been filed in the U.S. District Court Southern District of California on the following: _X_ Patents or_ 
Trademarks: 

US District Court Southern District of California 

In the above-entitled case, the following patents(s)/ trademark(s) have been included: 

ATE INCLUDED INCLUDED BY 

In the above-entitled case, the following decision has been rendered or judgment issued: 

ECISION/JUDGMENT Notice of Voluntary Dismissal 

(BY) DEPUTY CLERK 

R. Chapman 
ATE 

1/7/2022 



Case 6:21-cv-00847-ADA Document 26 Filed 02/11/22 Page 1 of 2 

AO 120 (Rev. 08/10) 

Mail Stop 8 REPORT ON THE 
TO: 

Director of the U.S. Patent and Trademark Office 
P.O. Box 1450 

FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been 

filed in the U.S. District Court Western District of Texas on the following 

D Trademarks or ~Patents. ( D the patent action involves 35 U.S.C. § 292.): 

DOCKET NO. DATEFlLED U.S. DISTRICT COURT 
6:21-cv-847 8/13/2021 Western District of Texas 

PLAINTIFF DEFENDANT 
BELL NORTHERN RESEARCH, LLC LENOVO GROUP LTD., LENOVO (UNITED STATES), 

INC., and MOTOROLA MOBILITY, LLC 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 us 6,963,129 11/8/2005 BELL NORTHERN RESEARCH, LLC 

2 us 6,858,930 11/22/2005 BELL NORTHERN RESEARCH, LLC 

3 US6,941,156 9/6/2005 BELL NORTHERN RESEARCH, LLC 

4 us 6,696,941 2/24/2004 BELL NORTHERN RESEARCH, LLC 

5 us 7,039,889 5/2/2006 BELL NORTHERN RESEARCH, LLC 

In the above-entitled case, the following patent(s)/ trademark(s) have been included: 

DATE INCLUDED INCLUDED BY 
D Amendment D Answer D Cross Bill D Other Pleading 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 us 7,319,889 1/15/2008 BELL NORTHERN RESEARCH, LLC 

2 us 8,204,554 6/19/2012 BELL NORTHERN RESEARCH, LLC 

3 us 7,957,450 6/7/2011 BELL NORTHERN RESEARCH, LLC 

4 us 8,416,862 4/9/2013 BELL NORTHERN RESEARCH, LLC 

5 us 7,564,914 7/21/2009 BELL NORTHERN RESEARCH, LLC 

In the above-entitled case, the following decision has been rendered or judgement issued: 

DECISION/JUDGEMENT 

02/11/2022 - Order Dismissing Case 

CLERK 
Jeannette J. Clack 

Copy I-Upon initiation of action, mail this copy to Director Co 
Copy 2-Upon filing document adding patent(s), mail this copy to 

DATE 
02/11/2022 

ion of action, mail this copy to Director 
Case file copy 



Case 6:21-cv-00847-ADA Document 26 Filed 02/11/22 Page 2 of 2 

AO 120 (Rev. 08/10) 

Mail Stop 8 REPORT ON THE 
TO: 

Director of the U.S. Patent and Trademark Office 
P.O. Box 1450 

FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been 

filed in the U.S. District Court Western District of Texas on the following 

D Trademarks or ~Patents. ( D the patent action involves 35 U.S.C. § 292.): 

DOCKET NO. DATEFlLED U.S. DISTRICT COURT 
6:21-cv-847 8/13/2021 Western District of Texas 

PLAINTIFF DEFENDANT 
BELL NORTHERN RESEARCH, LLC LENOVO GROUP LTD., LENOVO (UNITED STATES), 

INC., and MOTOROLA MOBILITY, LLC 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 us 7,319,889 1/15/2008 BELL NORTHERN RESEARCH, LLC 

2 us 8,204,554 6/19/2012 BELL NORTHERN RESEARCH, LLC 

3 us 7,957,450 6/7/2011 BELL NORTHERN RESEARCH, LLC 

4 us 8,416,862 4/9/2013 BELL NORTHERN RESEARCH, LLC 

5 us 7,564,914 7/21/2009 BELL NORTHERN RESEARCH, LLC 

In the above-entitled case, the following patent(s)/ trademark(s) have been included: 

DATE INCLUDED INCLUDED BY 
D Amendment D Answer D Cross Bill D Other Pleading 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 

2 

3 

4 

5 

In the above-entitled case, the following decision has been rendered or judgement issued: 

DECISION/JUDGEMENT 

2/11/2022 - Order Dismissing Case. 

CLERK 
Jeannette J. Clack 

Copy I-Upon initiation of action, mail this copy to Director 
Copy 2-Upon filing document adding patent(s), mail this co 

DATE 

02/11/2022 

ination of action, mail this copy to Director 
y 4---Case file copy 



Electronic Version v1 .1 
Stylesheet Version v1 .2 

SUBMISSION TYPE: 

507235889 04/15/2022 

PATENT ASSIGNMENT COVER SHEET 

NEW ASSIGNMENT 

NATURE OF CONVEYANCE: RELEASE OF SECURITY INTEREST 

CONVEYING PARTY DATA 

Name 

CORTLAND CAPITAL MARKET SERVICES LLC 

RECEIVING PARTY DATA 

Name: HILCO PATENT ACQUISITION 56, LLC 

Street Address: 401 N. MICHIGAN AVE., SUITE 1630 

City: CHICAGO 

State/Country: ILLINOIS 

Postal Code: 60611 

Name: BELL SEMICONDUCTOR, LLC 

Street Address: 401 N. MICHIGAN AVE., SUITE 1630 

City: CHICAGO 

State/Country: ILLINOIS 

Postal Code: 60611 

Name: BELL NORTHERN RESEARCH, LLC 

Street Address: 401 N. MICHIGAN AVE., SUITE 1630 

City: CHICAGO 

State/Country: ILLINOIS 

Postal Code: 60611 

PROPERTY NUMBERS Total: 131 

Property Type Number 

Patent Number: 7996047 

Patent Number: 7412263 

Patent Number: 7702363 

Patent Number: 7945284 

Patent Number: 7945285 

Patent Number: 8200280 

Patent Number: 7162212 

Patent Number: 8204554 

Patent Number: 7319889 

Patent Number: 7113811 

EPASID:PAT7282808 

Execution Date 

04/01/2022 



Property Type Number 

Patent Number: 8483780 

Patent Number: 7499722 

Patent Number: 8140128 

Patent Number: 7039435 

Patent Number: 8532594 

Patent Number: 8078197 

Patent Number: 6894239 

Patent Number: 6208846 

Patent Number: 6925489 

Patent Number: 6584203 

Patent Number: 7123727 

Patent Number: 7570978 

Patent Number: 7782375 

Patent Number: 6549792 

Patent Number: 6363257 

Patent Number: 7280816 

Patent Number: 7751541 

Patent Number: 7610495 

Patent Number: 7404146 

Patent Number: 6941156 

Patent Number: 6696941 

Patent Number: 6118881 

Patent Number: 7738583 

Patent Number: 7502408 

Patent Number: 8184679 

Patent Number: 8085871 

Patent Number: 7738584 

Patent Number: 8416862 

Patent Number: 8345732 

Patent Number: 8743994 

Patent Number: 7894852 

Patent Number: 7242961 

Patent Number: 7693551 

Patent Number: 7813374 

Patent Number: 7277417 

Patent Number: 8553666 

Patent Number: 9025582 

Patent Number: 8243701 



Property Type Number 

Patent Number: 7317735 

Patent Number: 8306142 

Patent Number: 7680205 

Patent Number: 8233557 

Patent Number: 7664200 

Patent Number: 7957450 

Patent Number: 8437419 

Patent Number: 7564914 

Patent Number: 8588283 

Patent Number: 7693234 

Patent Number: 7646703 

Patent Number: 7990842 

Patent Number: 8477594 

Patent Number: 7586887 

Patent Number: 9264275 

Patent Number: 7912024 

Patent Number: 8599755 

Patent Number: 7515581 

Patent Number: 8396072 

Patent Number: 8792432 

Patent Number: 7949012 

Patent Number: 8050237 

Patent Number: 7751466 

Patent Number: 9236901 

Patent Number: 9143364 

Patent Number: 9374769 

Patent Number: 9197175 

Patent Number: 7421250 

Patent Number: 6980774 

Patent Number: 9277499 

Patent Number: 8493900 

Patent Number: 8218517 

Patent Number: 8767700 

Patent Number: 7702050 

Patent Number: 8300747 

Patent Number: 8693559 

Patent Number: 9020020 

Patent Number: 7680027 



Property Type Number 

Patent Number: 7684522 

Patent Number: 8151158 

Patent Number: 8917704 

Patent Number: 9118442 

Patent Number: 8284819 

Patent Number: 8503506 

Patent Number: 8681730 

Application Number: 13472780 

Application Number: 11567086 

Application Number: 13292170 

Application Number: 60306271 

Application Number: 60525231 

Application Number: 60673451 

Application Number: 60674822 

Application Number: 60698686 

Application Number: 60730718 

Application Number: 60742963 

Application Number: 60698691 

Application Number: 60699204 

Application Number: 60695155 

Application Number: 60466377 

Application Number: 60392573 

Application Number: 61096405 

Application Number: 61023732 

Application Number: 60776523 

Application Number: 12706042 

Application Number: 60636255 

Application Number: 60701478 

Application Number: 12748722 

Application Number: 60591104 

Application Number: 60634102 

Application Number: 60591097 

Application Number: 60624197 

Application Number: 60561738 

Application Number: 13781869 

Application Number: 13418967 

Application Number: 60953317 

Application Number: 60963010 



Property Type Number 

Application Number: 60772320 

Application Number: 61494848 

Application Number: 60350660 

Application Number: 61155482 

Application Number: 61611718 

Application Number: 60927685 

Application Number: 61321402 

CORRESPONDENCE DATA 

Fax Number: 
Correspondence will be sent to the e-mail address first; if that is unsuccessful, it will be sent 
using a fax number, if provided; if that is unsuccessful, it will be sent via US Mail. 
Phone: 5749031499 
Email: jgammon@hilcoglobal.com 
Correspondent Name: JOSHUA GAMMON 
Address Line 1: 401 N. MICHIGAN AVE. 
Address Line 2: SUITE 1630 
Address Line 4: CHICAGO, ILLINOIS 60611 

NAME OF SUBMITTER: JOSHUA GAMMON 

SIGNATURE: //Joshua Gammon// 

DATE SIGNED: 04/15/2022 

This document serves as an Oath/Declaration (37 CFR 1.63). 
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RELEASE OF PATENT SECURITY INTEREST 

This RELEASE OF PATENT SECURJTY INTEREST ("Release") is made and effective as of 
April 1, 2022 and granted by CORTLAND CAPITAL MARKET SERVICES LLC (the "Collateral 
Agent"), as collateral agent (in such capacity, together with its successors and permitted assigns) for the 
secured parties under the Loan Agreement referred to below (the "Secured Parties"), in favor of HILCO 
PATENT ACQUISITION 56, LLC, a Delaware limited liability company, BELL SEMICONDUCTOR, 
LLC, a Delaware limited liability company and BELL NORTHER RESEARCH, LLC, a Delaware 
limited liability company ( each a "Gran tor" and collectively the "Granto rs") and their successors, 
assigns and legal representatives. 

Background 

Pursuant to the Tenn Loan Agreement dated as of January 24, 2018 as amended on November 17, 
2020 (the "Loan Agreement") among Hilco Patent Acquisition 56, LLC, as borrower, Bell 
Semiconductor, LLC and Bell Northern Research, LLC, as guarantors, the Collateral Agent and the 
lenders party thereto, the Grantors executed and delivered to the Collateral Agent (i) that certain Security 
Agreement by and among the Grantors and the Collateral Agent dated as of January 24, 2018 (the 
"Master Security Agreement") and (ii) that certain Patent Security Agreement by and among the 
Grantors and the Collateral Agent dated as of January 24, 2018 (the "Patent Security Agreement" and, 
together with the Master Security Agreement, the "Security Agreements"); 

Pursuant to the Security Agreements, each Grantor pledged and granted to the Collateral Agent 
for the ratable benefit of the Secured Parties a security interest in and to all of the right, title and interest 
of such Grantor in, to and under the Patent Collateral (as defined below); 

The Patent Security Agreement was recorded with the United States Patent and Trademark Office 
at Reel 045216, Frame 0020 on February 1, 2018; and 

The Grantors have requested that the Collateral Agent enter into this Release in order to 
effectuate, evidence and record the release and reassignment to the Grantors of any and all right, title and 
interest the Collateral Agent and the Secured Parties may have in the Patent Collateral pursuant to the 
Security Agreements. 

Collateral Agent therefore agrees as follows: 

1. Release of Security Interest. Collateral Agent, on behalf of itself and the Secured Parties, 
their successors, legal representatives and assigns, hereby terminates the Patent Security Agreement and 
terminates, releases and discharges any and all security interests that it has pursuant to the Security 
Agreements in any and all right, title and interest of the Grantors, and reassigns to the Grantors any and 
all right, title and interest that it may have, in, to and under the following ( collectively, the "Patent 
Collateral"): 

(a) any and all patents, patent applications and other patent rights and any other 
governmental authority-issued indicia of invention ownership, including the patents and patent 
applications listed in Schedule 1 hereto, and all reissues, divisions, continuations, continuations­
in-part, renewals, extensions and reexaminations thereof and amendments thereto (the 
"Patents"); 



(b) all rights of any kind whatsoever of such Grantor accruing under any of the 
foregoing provided by applicable law of any jurisdiction, by international treaties and 
conventions and otherwise throughout the world; 

( c) any and all license and other agreements in which such Grantor has granted or is 
granted a license or other right under any Patent; 

( d) any and all royalties, fees, income, payments and other proceeds now or hereafter 
due or payable with respect to any and all of the foregoing; and 

( e) any and all claims and causes of action, with respect to any of the foregoing, 
whether occurring before, on or after the date hereof, including all rights to and claims for 
damages, restitution and injunctive and other legal and equitable relief for past, present and future 
infringement, misappropriation, violation, misuse, breach or default, with the right but no 
obligation to sue for such legal and equitable relief and to collect, or otherwise recover, any such 
damages. 

2. Further Assurances. Collateral Agent agrees to take all further actions, and provide to the 
Grantors and their successors, assigns and legal representatives all such cooperation and assistance, 
including, without limitation, the execution and delivery of any and all further documents or other 
instruments, as the Grantors and their successors, assigns and legal representatives may reasonably 
request in order to confirm, effectuate or record this Release. 

3. Governing Law. This Release and any claim, controversy, dispute or cause of action 
(whether in contract or tort or otherwise) based upon, arising out of or relating to this Release and the 
transactions contemplated hereby shall be governed by, and construed in accordance with, the laws of the 
United States and the State of New York, without giving effect to any choice or conflict oflaw provision 
or rule (whether of the State of New York or any other jurisdiction). 

[SIGNATURE PAGE FOLLOWS] 
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Collateral Agent has caused this Release to be duly executed and delivered by its officer duly 
authorized as of the date stated in the first paragraph above. 

ACKNOWLEDGED AND 
AGREED as of the date stated in 
the first paragraph above: 

HILCO PATENT ACQillSITION 
56, LLC, as Grantor 

fvi ·'.> ~ ·--=:·· ...Q By: . L • ......=.- ·--~- '-': - -~--

Name: Michael Friedman 
Title: CEO 

BELL SEMICONDUCTOR, LLC, 
as Grantor 

BELL NORTHERN RESEARCH, 
LLC, as Grantor 

By: .. ~-------
Natriei Afzal Dean 
Title: CEO 

3 

CORTLAND CAPITAL MARKET SERVICES 
LLC, 

as Collateral Agent 

By: 
--'=r--'----=---...,..<--+-"""""'----=sl-

Name: m1 y 

Title: Head of ega, North America 



SCHEDULE 1 
TO 

RELEASE OF PATENT SECURITY INTEREST 
[SEE ATTACHED.] 

SCHEDULE1

TO

RELEASE OF PATENT SECURITY INTEREST

[SEE ATTACHED.]
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Case 2:21-cv-07323 Document 4 Filed 09/13/21 Page 1 of 2 Page ID #:205 

AO 120 (Rev. 08/10) 

TO: 
Mail Stop 8 

Director of the U.S. Patent and Trademark Office 
P.O. Box 1450 

REPORT ON THE 
FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised thatacourtactionhas been 

filed in the U.S. District Court Central District of Californiaa on the following 

D Trademarks or ~Patents. ( D the patent action involves 35 U.S.C. § 292.): 

DOCKET NO. DATE FILED U.S. DISTRICT COURT 
2:21-cv-7323 9/13/2021 Central District of Californiaa 

PLAINTIFF DEFENDANT 

BELL NORTHERN RESEARCH, LLC TCL TECHNOLOGY GROUP CORPORATION, et al 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 U.S. 8,204,554 6/19/2012 BELL NORTHERN RESEARCH, LLC 

2 U.S. 7,319,889 1/15/2008 BELL NORTHERN RESEARCH, LLC 

3 RE 48,629 7/6/2021 BELL NORTHERN RESEARCH, LLC 

4 U.S. 8,416,862 4/9/2013 BELL NORTHERN RESEARCH, LLC 

5 U.S. 7,957,450 6/7/2011 BELL NORTHERN RESEARCH, LLC 

In the above-entitled case, the following patent(s)/ trademark(s) have been included: 

DATE INCLUDED INCLUDED BY 

D Amendment D Answer D Cross Bill D Other Pleading 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 

2 

3 

4 

5 

In the above-entitled case, the following decision has been rendered or judgement issued: 

DECISION/JUDGEMENT 

I (]lY) DEPUTY CLERK 

Copy 1-Upon initiation of action, mail this copy to Director Copy 3-Upon termination of action, mail this copy to Director 
Copy 2-Upon filing document adding patent(s), mail this copy to Director Copy 4-Case file copy 



Case 2:21-cv-07323 Document 4 Filed 09/13/21 Page 2 of 2 Page ID #:206 

AO 120 (Rev. 08/10) 

TO: 
Mail Stop 8 

Director of the U.S. Patent and Trademark Office 
P.O. Box 1450 

REPORT ON THE 
FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised thatacourtactionhas been 

filed in the U.S. District Court Central District of Californiaa on the following 

D Trademarks or ~Patents. ( D the patent action involves 35 U.S.C. § 292.): 

DOCKET NO. DATE FILED U.S. DISTRICT COURT 
2:21-cv-7323 9/13/2021 Central District of Californiaa 

PLAINTIFF DEFENDANT 

BELL NORTHERN RESEARCH, LLC TCL TECHNOLOGY GROUP CORPORATION, et al 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 U.S. 6,941,156 9/6/2005 BELL NORTHERN RESEARCH, LLC 

2 U.S. 6,696,941 2/24/2004 BELL NORTHERN RESEARCH, LLC 

3 U.S. 6,963,129 11/8/2005 BELL NORTHERN RESEARCH, LLC 

4 U.S. 6,858,930 2/22/2005 BELL NORTHERN RESEARCH, LLC 

5 

In the above-entitled case, the following patent(s)/ trademark(s) have been included: 

DATE INCLUDED INCLUDED BY 

D Amendment D Answer D Cross Bill D Other Pleading 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 

2 

3 

4 

5 

In the above-entitled case, the following decision has been rendered or judgement issued: 

DECISION/JUDGEMENT 

I (]lY) DEPUTY CLERK 

Copy 1-Upon initiation of action, mail this copy to Director Copy 3-Upon termination of action, mail this copy to Director 
Copy 2-Upon filing document adding patent(s), mail this copy to Director Copy 4-Case file copy 



Case 2:21-cv-07323-AB-PD Document 37 Filed 05/20/22 Page 1 of 2 Page !D #:349 

AO 120 (Rev. 08/10} 

TO: 
Mail Stop 8 

Director of the U.S. Patent and Trademark Office 
P,O. Box 1450 

REPORT ON THE 
FILING OR DETER.MINA TION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

[n Compliance with 35 1-LS.C. § 290 and/or 15 U.S.C. § l l 16 you are hereby advised that a court action has been 

filed in the U.S District Court Central District of Californiaa on the following 

D Trademarks or ~Patents. ( D the patent actwn invoives 35 U.S.C:. § 292.): 

DOCKET NO. DATEFlLED U.S. rnSTRlCT COURT 
2:21-cv-7323 9/13/2021 Central District of Californiaa 

PLAfNTIFF DEFENDANT 

BELL NORTHERN RESEARCH, LLC TCL TECHNOLOGY GROUP CORPORATION, et al 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

l U.S. 8,204,554 6/19/2012 BELL NORTHERN RESEARCH, LLC 

2 U.S. 7,319,889 1/15/2008 BELL NORTHERN RESEARCH, LLC 

3 RE 48,629 7/6/202'1 BELL NORTHERN RESEARCH, LLC 

4 U.S. 8,4'16,862 4/9/2013 BELL NORTHERN RESEARCH, LLC 

5 U.S. 7,957,450 6/7/201 'I BELL NORTHERN RESEARCH, LLC 

In the above-entitled case, the following patent(s)i trademark(s) have been included: 

DA TE INCLUDED INCLUDED BY 

n Amendment □ Answer □ Cross Bill □ Other Pleading 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMAR..'Z 

TRADEMARK NO. OR TRADEMARK 

l 

2 

3 

4 

5 

[n the above----·entitled case, the following decision has been rendered or judgement issued: 

DEClSIONiJUDGEMENT 

Order on Stipulation of Dismissal With Prejudice filed 5/19/2022. 

CLERK (BY) DEPUTY CLER..'<. DATE 

KIRY K. GRAY G. Kami 5/20/2022 

Co1iy 1-----Upon initiatioll of action, mail thi§ copy to Director Copy 3------lJiion termination of action, mail this copy to Director 
Copy 2----·IJJJOll filing documellt adding patellt(s), mail this copy to Director Copy 4-----Case file copy 



Case 2:21-cv-07323-AB-PD Document 37 Filed 05/20/22 Page 2 of 2 Page !D #:350 

AO 120 (Rev. 08/10} 

TO: 
Mail Stop 8 

Director of the U.S. Patent and Trademark Office 
P,O. Box 1450 

REPORT ON THE 
FILING OR DETER.MINA TION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

[n Compliance with 35 1-LS.C. § 290 and/or 15 U.S.C. § l l 16 you are hereby advised that a court action has been 

filed in the U.S District Court Central District of Californiaa on the following 

D Trademarks or ~Patents. ( D the patent actwn invoives 35 U.S.C:. § 292.): 

DOCKET NO. DATEFlLED U.S. rnSTRlCT COURT 
2:21-cv-7323 9/13/2021 Central District of Californiaa 

PLAfNTIFF DEFENDANT 

BELL NORTHERN RESEARCH, LLC TCL TECHNOLOGY GROUP CORPORATION, et al 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

l U.S. 6,941,156 9/6/2005 BELL NORTHERN RESEARCH, LLC 

2 U.S. 6,696,941 2/24/2004 BELL NORTHERN RESEARCH, LLC 

3 U.S. 6,963,129 11/8/2005 BELL NORTHERN RESEARCH, LLC 

4 U.S. 6,858,930 2/22/2005 BELL NORTHERN RESEARCH, LLC 

5 

In the above-entitled case, the following patent(s)i trademark(s) have been included: 

DA TE INCLUDED INCLUDED BY 

n Amendment □ Answer □ Cross Bill □ Other Pleading 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMAR..'Z 

TRADEMARK NO. OR TRADEMARK 

l 

2 

3 

4 

5 

[n the above----·entitled case, the following decision has been rendered or judgement issued: 

DEClSIONiJUDGEMENT 

I (llYJ DEPUTY (WRK 

Co1iy 1-----Upon initiatioll of action, mail thi§ copy to Director Copy 3------lJiion termination of action, mail this copy to Director 
Copy 2----·IJJJOll filing documellt adding patellt(s), mail this copy to Director Copy 4-----Case file copy 



AO 120(Rev 08/10) 

REPORT ON THE 
TO: 

Mail Stop 8 

Director of the U.S. Patent and Trademark Office 

P.O. Box 1450 

FILING OR DETERMINATION OF AN 

ACTION REGARDING A PATENT OR 
TRADEMARK Alexandria, VA 22313-1450 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. ~ 1116 you are hereby advised that a court action has been 

filed in the U.S. District Court WESTERN DISTRICT OF TEXAS on the following 

D Trademarks or ~ Patents. ( D the patent action involves 35 U.S.C. § 292.): 

DOCKET NO. DATE FILED U.S. DISTRICT COURT 

1 :23~cv-00633 6/2/2023 WESTERN DISTRICT OF TEXAS 

PLAINTIFF DEFENDANT 

BELL NORTHERN RESEARCH, LLC NXP SEMICONDUCTORS, N.V.; NXP, B.V.; and NXP 

USA, INC. 

PATENTOR DATE OF PATENT HOLDER OF PA TENT OR TRADEMARK 
TRADEMARK NO. OR TRADEMARK 

I US RE 48,629 7/6/2021 Bell Northern Research, LLC 

2 us 8,416,862 4/9/2013 Bell Northern Research, LLC 

3 us 7,564,914 7/21/2009 Bell Northern Research, LLC 

4 

5 

In the above-entitled case, the following patent(s}/ trademark(s) have been included: 

DATE INCLUDED INCLUDED BY 
D Amendment D Answer D Cross Bill D Other Pleading 

PATENT OR DATE OF PATENT HOLDER OF PA TENT OR TRADEMARK 
TRADEMARK NO. OR TRADEMARK 

1 

2 

3 

4 

5 

In the above-----entitled case, the following decision has been rendered or judgement issued: 

DECISION/JUDGEMENT 

CLERK DATE 

Philip J. Devlin 06/06/2023 

Copy 1-llpon initiation of action, mail this copy to Director py -Upon termination of action, mail this copy to Director 

Copy 2-llpon filing document adding patent(s), mail this cop to Director Copy 4--Case file copy 


