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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and TrademarkOffice
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
www. uspto.gov

APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKETNO. CONFIRMATIONNO.

 
16/788,498 10/27/2020 10820147 TX1000-C12 8054

59911 7590 10/07/2020

MITCH HARRIS, LLC - GENERAL
P.O. BOX 1269

ATHENS, GA 30603-1269

ISSUE NOTIFICATION

The projected patent numberandissue date are 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 0 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustmenton the front page.

If a Continued Prosecution Application (CPA) wasfiled in the above-identified application, the filing date that
determines Patent Term Adjustmentis the filing date of the most recent CPA.

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

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration 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 WEBsite http://pair.uspto.gov for additional applicants):

MarkJefferson Reed, Tucson, AZ;

Traxcell Technologies, LLC, Plano, TX;
Stephen Michael Palik, Redondo Beach, CA;

The United States represents the largest, most dynamic marketplace in the world andis 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 andfacilitate business investment. To learn more about why the USAis the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and TrademarkOffice
Address; COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
www.uspto.gov 

16/788,498 02/12/2020 Mark Jefferson Reed TX1000-C12 8054

MITCH HARRIS, LLC - GENERAL
P.O. BOX 1269 PATEL, AJIT

ATHENS, GA 30603-1269 ART UNIT PAPER NUMBER

2416

MAIL DATE DELIVERY MODE

09/28/2020 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)
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rrect Application No. Applicant(s)Noth Comectod bili 16/788 498 Reed etal.otice of Alowability Examiner AIA (FITF) Status
AJIT PATEL 2416 No

-- The MAILING DATEofthis communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITSIS (OR REMAINS) CLOSEDin this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85)or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANTOF PATENTRIGHTS.This application is subject to withdrawal from issueat the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.{¥} This communication is responsive to 7/2/20.
(_} A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/werefiled on .

2._) An election was madebythe applicant in responseto a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporatedinto this action.

3.{¥) The allowed claim(s) is/are See Continuation Sheet . As a result of the allowed claim(s), you maybe eligible to benefit from the
Patent Prosecution Highway program at a participating intellectual property office for the corresponding application. For more
information, please see http:/Awww.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to
PPHfeedback@uspto.gov.

4.1.) Acknowledgmentis madeof a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:

a) CAI b)(J Some  *c) L) Noneofthe:

1. C Certified copies of the priority documents have been received.
2. 1) Certified copies of the priority documents have been received in Application No.

3. LD Copiesof the certified copies of the priority documents have been receivedin 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 communicationto file a reply complying with the requirements
noted below.Failure to timely comply will result in ABANDONMENTofthis application.
THIS THREE-MONTHPERIOD IS NOT EXTENDABLE.

5.1) CORRECTED DRAWINGS(as "replacement sheets") must be submitted.
() including changes required by the attached Examiner's Amendment / Commentorin the Office action of

Paper No./Mail Date .

Identifying indicia such as the application number(see 37 CFR 1.84(c)) should be written on the drawingsin 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).

6.1.) DEPOSIT OFand/or INFORMATION aboutthe deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's commentregarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1.1) Notice of References Cited (PTO-892) 5.(¥)Examiner's Amendment/Comment
2.) Information Disclosure Statements (PTO/SB/08), 6. () Examiner's Statement of Reasonsfor Allowance

Paper No./Mail Date .
3.1) Examiner's Comment Regarding Requirementfor Deposit 7. LJ Other .

of Biological Material
4.[¥] Interview Summary (PTO-413),

Paper No./Mail Date.

/AJIT PATEL/

Primary Examiner, Art Unit 2416

 
U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20200925

Apple Exhibit 1002
Page 3 of 2414



Apple Exhibit 1002 
Page 4 of 2414

Continuation Sheet (PTOL-37) Application No. 16/788,498

Continuation of 3. The allowed claim(s) is/are: 1,3-6,9-18,20-21 ,23-27 and 29-30
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Application/Control Number: 16/788,498 Page 2
Art Unit: 2416

DETAILED ACTION

Notice of Pre-AlA or AIA Status

1. The present application is being examined under the pre-AlAfirst to invent

provisions.

EXAMINER’S AMENDMENT

2. An examiner’s amendmentto the record appears below. Should the changes

and/or additions be unacceptable to applicant, an amendment maybefiled as provided

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

submitted no later than the paymentof the issuefee.

Authorization for this examiner's amendment wasgivenin an interview with Mr.

Harris on 9/25/20.

3. The application has been amendedasfollows:

In claim 6 (original), line 1, “2” has been changedto --1--.

In claim 20 (original), line 1, line 1, “19” has been changedto --14 --.

Conclusion

4. Any inquiry concerning this communication or earlier communications from the

examiner should be directed to AJIT PATEL whose telephone numberis (571)272-

3140. The examiner can normally be reached on Monday-Friday 9AM-5PM.

Examiner interviews are available via telephone, in-person, and video

conferencing using a USPTO supplied web-based collaboration tool. To schedule an

Apple Exhibit 1002
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Application/Control Number: 16/788,498 Page 3
Art Unit: 2416

interview, applicant is encouraged to use the USPTO Automated Interview Request

(AIR) at http:/Awww.uspto.gov/interviewpractice.

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

supervisor, NOEL BEHARRYcanbe reached on 571-270-5630. The fax phone number

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

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 https://ppair-

my.uspto.gov/pair/PrivatePair. Should you have questions on accessto the Private

PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-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.

/AJIT PATEL/

Primary Examiner, Art Unit 2416
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Application No. Applicant(s)
16/788, 498 Reed etal.
Examiner AIA (First Inventor

AJIT PATEL to File) Status
No

Examiner-InitiatedInterview Summary

Mr. Harris

 
AJIT PATEL Telephonic

Date of Interview: 25 September 2020

Issues Discussed:

Other

The examinerand the attorney discussed the dependencyof original claims 6 and 20. The attomey
authorized the examiner's amendment.

AJIT PATEL/

Primary Examiner, Art Unit 2416

Applicant is reminded that a complete written statement as to the substanceof the interview must be madeof record in
the applicationfile. It is the applicants responsibility to provide the written statement, unless the interview wasinitiated
by the Examiner and the Examinerhas indicated that a written summarywill be provided. See MPEP 713.04
Please further see:
MPEP 713.04

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews, paragraph(b)
37 CFR § 1.2 Businessto be transacted in writing

 
Applicant recordation instructions: lt is not necessary for applicant to provide a separate record of the substanceofinterview.

Examiner recordation instructions: Examiners must summarize the substanceof any interview of record. A complete
and proper recordation of the substance of an interview should include the itemslisted in MPEP 713.04 for complete
and proper recordation including the identification of the general thrust of each argumentor 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 issuesraised.

U.S. Patent and Trademark Office

PTOL-413/41 3b (Rev. Oct. 2019) Interview Summary PaperNe?Obit 1002
Page 7 of 2414
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and TrademarkOffice
Address; COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
www.uspto.gov 

16/788,498 02/12/2020 Mark Jefferson Reed TX1000-C12 8054

MITCH HARRIS, LLC - GENERAL
P.O. BOX 1269 PATEL, AJIT

ATHENS, GA 30603-1269 ART UNIT PAPER NUMBER

2416

MAIL DATE DELIVERY MODE

09/04/2020 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)
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Commissionerfor Patents
United States Patent and Trademark Office

P.O. Box 1450

Alexandria, VA 22313-1450
www.uspto.gov

 
In re Application of
Reed et al.

Application No. 16/788,498 :
Filed: February 12, 2020 : DECISION ON PETITION
For: MOBILE WIRELESS DEVICE :

PROVIDING OFF-LINE AND ON-LINE

GEOGRAPHIC NAVIGATION

INFORMATION

This is a Notice regarding the request for acceptance of a fee deficiency submission under 37
CFR 1.28(c) filed June 15, 2020.

The Office no longer investigates or rejects original or reissue applications under 37 CFR 1.56.
1098 Off. Gaz. Pat. Office 502 (January 3, 1989). Therefore, nothing in this Notice is intended
to imply that an investigation was done.

The fee deficiency submission under 37 CFR 1.28(c) is ACCEPTED. Accordingly, status as a
small entity has been removed and any future fee(s) submitted must be paid at the undiscounted
rate.

Inquiries related to this communication should be directed to LaShawn Marksat (571) 272-7141.

JOANNE L BURKE/

Lead Paralegal Specialist, OPET
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Office of the Chief Nmencial Ofer 
Pocument Code WPrFEE

User C4t7e

United States Patent and Trademark Office

Sale Item Reference Number Effective Date

16788498 06/15/2020

Document Number Fee Code Fee Code Description Amount Paid
120208U907415612 1461 1.28(C) SUBMISSIONS - APPLIC=$4,185.00

FILE FEE

Payment Method
Salea
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UNITED STATES PATENT AND TRADEMARK OFFIGE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
! OX.

Alexandria, Virginia 22313-1450www.uspto.gov

APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

 
 
   

16/788,498 02/12/2020 Mark Jefferson Reed TX1000-C12

CONFIRMATION NO. 8054

59911 PUBLICATION NOTICE

MITCH HARRIS, LLC - GENERAL

P.O. BOX 1269 INOUE0000001 18673349
ATHENS,GA 30603-1269

Title: MOBILE WIRELESS DEVICE PROVIDING OFF-LINE AND ON-LINE GEOGRAPHIC NAVIGATION

INFORMATION

Publication No.US-2020-0236496-A1

Publication Date:07/23/2020

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databasesvia the
Internet at www.uspto.gov. The direct link to access the publication is currently http:/Awww.uspto.gov/pattt/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon paymentof the appropriate fee set
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, Alexandria, VA 22313-1450 orvia the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and
the dates of receipt of correspondencefiled in the Office, may also be accessed via the Internet through
the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application
Information and Retrieval (PAIR) system. The directlink to accessthis status information is currently
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only
be obtained by applicant using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Centerat 1-866-217-9197.

 

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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PARTB - FEE(S) TRANSMITTAL

Complete and sendthis form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to: (571)-273-2885
Commissioner for Patents
P.O. Box 1450

Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATIONFEE(if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondenceincluding the Patent, advance orders and notification of maintenancefees will be mailed to the current correspondence addressas indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS"for maintenancefee notifications.

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 transmission.

CURRENT CORRESPONDENCE ADDRESS(Note: Use Block 1 for any change of address)

59911 7590 05/26/2020 Certificate of Mailing or Transmission

MITCH HARRIS, LLC - GENERAL I hereby certify that this Fee(s) Transmittal is being deposited with the United
, States Postal Service with sufficient postage for first class mail in an envelope

P.O. BOX 1269 addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
ATHENS, GA 30603-1269 the USPTO via EFS-Webor by facsimile to (571) 273-2885, on the date below.

(Typed or printed name)

(Signature) (Date)

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. CONFIRMATIONNO.

16/788,498 02/12/2020 Mark Jefferson Reed TX1000-C12 8054

TITLE OF INVENTION: MOBILE WIRELESS DEVICE PROVIDING OFF-LINE AND ON-LINE GEOGRAPHIC NAVIGATION INFORMATION

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE|PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional SMALL $500 $0.00 $0.00 $500 08/26/2020

EXAMINER ART UNIT CLASS-SUBCLASS

PATEL, AJIT 2416 455-456300

1. Change of correspondenceaddressor indication of "Fee Address" (37
CFR 1.363).

2. For printing on the patent front page,list

(1) The namesof up to 3 registered patent attorneys Mitch Harris Atty at Law. LLC
or agents OR,alternatively, 1 , :
(2) The nameofa single firm (having as a member a
registered attorney or agent) and the namesof up to
2 registered patent attorneys or agents. If no nameis
listed, no namewillbe printed.

 

(I Change of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached. 4 Andrew M. Harris  
[I "Fee Address” indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Numberis required.

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

  
PLEASE NOTE: Unlessan assigneeis identified below, no assignee data will appear on the patent. If an assigneeis identified below, the document must have been previously
recorded,orfiled for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOTa substitute forfiling an assignment.

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

TRAXCELL TECHNOLOGIES, LLC PLANO TX

Please check the appropriate assignee category or categories (will not be printed on the patent) : (L} individual xX) Corporation or other private group entity (_] Government
4a. Fees submitted: Xlissue Fee (Ipublication Fee (if required) (VAdvance Order- # of Copies
4b. Method of Payment: (Pleasefirst reapply any previously paidfee shown above)

XJ Electronic Payment via EFS-Web (LI Enclosed check (LI Non-clectronic paymentby credit card (Attach form PTO-2038) (J The Directoris hereby authorized to charge the required fee(s), any deficiency, or credit any overpaymentto Deposit Account No.

5. Changein Entity Status (from status indicated above)
NOTE:Absenta valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee paymentin the micro entity amountwill not be accepted atthe risk of application abandonment.
NOTE:If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.
NOTE:Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

(I Applicantcertifying micro entity status. See 37 CFR 1.29

(I Applicantasserting small entity status. See 37 CFR 1.27  

Xd Applicant changing to regular undiscounted fee status.

NOTE:This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.
  

  

Authorized Signature _/Andrew Mitchell Harris #42,638/ Date 07-13-2020

Typed or printed name__ANdrew Mitchell Harris Registration No.__42;638

Page 2 of3 Ap le Exhibit 1002
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Electronic Patent Application Fee Transmittal

MOBILE WIRELESS DEVICE PROVIDING OFF-LINE AND ON-LINE GEOGRAPHIC

Title of Invention: NAVIGATION INFORMATION

a

Filing Fees for Utility under 35 USC 111(a)

Sub-Total in

USD(S)

Basic Filing:

Description Fee Code Quantity

Miscellaneous-Filing:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

UTILITY APPL ISSUE FEE 1501 1000 1000

Apple Exhibit 1002
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Extension-of-Time:

Miscellaneous:

Total in USD ($) 
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Electronic AcknowledgementReceipt

Application Number: 16788498

International Application Number:

Confirmation Number: 8054

MOBILE WIRELESS DEVICE PROVIDING OFF-LINE AND ON-LINE GEOGRAPHIC

Title of Invention: NAVIGATION INFORMATION

a
a

Paymentinformation:

[Pepostacoune——SSSCSCSC~*dSCSS
[Rated——SSSSCSC*dS

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpaymentasfollows:

 
 

Apple Exhibit [1002
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File Listing:

Document DocumentDescription File Size(Bytes)/ Multi Pages
Number P Message Digest|Part/.zip| (if appl.)

117014

TX1000-- 1
Ssue Fee Payment (@TO-898) C12_ptol85b_07-13-20.pdf b812d5954d5f71 16247876263f63850fed2d6039

Information:

2 Fee Worksheet (SB06) fee-info.pdf 25749144574591 3550e591 aa508ca 1d86d5}
621af

Information:

This AcknowledgementReceipt evidences receipt on the noted 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 componentsfora 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 shownonthis
AcknowledgementReceiptwill 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/903indicating acceptanceof the application asa
national stage submission under35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.
NewInternational Application Filed with the USPTO as a Receiving Office
If a new internationalapplication is being filed and the international application includes the necessary components for
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shown on this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
Wwww.uspto.gov

APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY.DOCKET NO//TITLE REQUEST ID

16/788,498 02/12/2020 Traxcell Technologies, LLC TX1000-C12 116137

 

Acknowledgementof Loss of Entitlement to Entity Status Discount

The entity status change request below filed through Private PAIR on 07/07/2020 has been accepted.

CERTIFICATIONS:

Changeof Entity Status:

X Applicant changing to regular undiscounted feestatus.
NOTE:Checking this box will be taken to be notification of loss of entitlement to small or micro entity status, as
applicable.
 
This portion must be completed by the signatory or signatories making the entity status change in accordance
with 37 CFR 1.4(d)(4).

ignature: Andrew Mitchell Harris #42,638/

Andrew Mitchell Harris

Registration Number: 42638 
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and TrademarkOffice
Address; COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
www.uspto.gov 

16/788,498 02/12/2020 Mark Jefferson Reed TX1000-C12 8054

MITCH HARRIS, LLC - GENERAL
P.O. BOX 1269 PATEL, AJIT

ATHENS, GA 30603-1269 ART UNIT PAPER NUMBER

2416

MAIL DATE DELIVERY MODE

07/02/2020 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)
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Application No. Applicant(s)

Ny ORE1 16/788,498 Reedetal.
AJIT PATEL 2416 No

-- The MAILING DATEofthis communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITSIS (OR REMAINS) CLOSEDin this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85)or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANTOF PATENTRIGHTS.This application is subject to withdrawal from issueat the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.{¥} This communication is responsive to IDS filed on 6/26/20.
(_} A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/werefiled on .

2._) An election was madeby the applicant in responseto a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporatedinto this action.

3.{¥) The allowed claim(s) is/are See Continuation Sheet . As a result of the allowed claim(s), you maybe eligible to benefit from the
Patent Prosecution Highway program at a participating intellectual property office for the corresponding application. For more
information, please see http:/Awww.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to
PPHfeedback@uspto.gov.

4.1) Acknowledgmentis madeof a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:

a) CAI b)(J Some  *c) L) Noneofthe:

1. CF) Certified copies of the priority documents have been received.
2. LJ Certified copies of the priority documents have been received in Application No.

3. LD Copiesof the certified copies of the priority documents have been receivedin 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 communicationto file a reply complying with the requirements
noted below.Failure to timely comply will result in ABANDONMENTofthis application.
THIS THREE-MONTHPERIOD IS NOT EXTENDABLE.

5.1) CORRECTED DRAWINGS(as "replacement sheets") must be submitted.
() including changes required by the attached Examiner's Amendment / Commentorin the Office action of

Paper No./Mail Date .

Identifying indicia such as the application number(see 37 CFR 1.84(c)) should be written on the drawingsin 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).

6.1) DEPOSIT OFand/or INFORMATION aboutthe deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's commentregarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1.1 Notice of References Cited (PTO-892) 5. C) Examiner's Amendment/Comment
2.[¥) Information Disclosure Statements (PTO/SB/08), 6. () Examiner's Statement of Reasonsfor Allowance

Paper No./Mail Date .
3.1) Examiner's Comment Regarding Requirementfor Deposit 7. LJ Other .

of Biological Material
4.1) Interview Summary (PTO-413),

Paper No./Mail Date.

/AJIT PATEL/

Primary Examiner, Art Unit 2416

 
U.S. Patent and Trademark Office

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20200630
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Continuation Sheet (PTOL-37) Application No. 16/788,498

Continuation of 3. The allowed claim(s) is/are: 1,3-6,9-18,20-21 ,23-27 and 29-30
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Search Notes

CPC - Searched*

Application/Control No.

16/788 498

Examiner

AJIT PATEL

Applicant(s)/Patent Under Reexamination

Reed et al.

 
* See searchhistory printout included with this form or the SEARCH NOTESboxbelow to determine the scope of
the search.

 
U.S. Patent and Trademark Office

Page 1 of 2
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Application/Control No. Applicant(s)/Patent Under Reexamination

Search Notes 16/788,498 Reedet al.

i il ll _ Art Unit
AJIT PATEL 5416

Search Notes

Search NotesDae=ttsid'

UeventNe9O43On Petition for Inter Partes Review of

Uevento9S10300 Petition for Inter Partes Review of

UeventNoBornobE Petition for Inter Partes Review of
Inventor name searched 05/20/2020

AP

AP

AP

AP

H04W4/023;H04W64/006;H04W24/02;G01S5/0252;H04W4/029; 05/20/2020 AP
H04W4/02;H04W8/02;H04B17/318-LIMITED SEARCHED

AP

AP

AP

AP

P

(HO4W$/$).CPC.-LIMITED SEARCHED

(HO4B$/$).CPC.-LIMITED SEARCHED

(G018$/$).CPC.-LIMITED SEARCHED

Interference Search

US Class/CPC|YWsubclass/CPC Group
Symbol

Po See EASTfor interference searched 05/20/2020

 
 
U.S. Patent and Trademark Office Part of PADS IS

Page 2 of 2 Pp
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EAST Search History

EAST Search History (Prior Art)

Ref # Hits Search QueryDBsDefaultOperatorPluralsTimeStamp_
‘L1 1 ~—"5625668".PN. USPAT OR ON —_ 2020/06/29 22:59

6/29/2020 11:01:03 PM
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16/788 ,498 ~ GAU: 2416

PTO/SB/08a (07-09)
Approvedfor use through 11/30/2020. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit displays a valid OMB control number.

Substitute for f 1449A/PTO Complete if Knownubstitute tor form

Application Number 16/788,498

[FiingDate|anayaozoINFORMATION DISCLOSURE ring Date znaizn20STATEMENTBY APPLICANT FirstNamedinventor__[Reedetal,
Art Unit 2416

(Use as many sheets as necessary) Patel, Ajit

Attomey Docket Number_|7100-612

U.S. PATENT DOCUMENTS

Examiner|Cite Document Number Publication Date Nameof Patentee or pages,Cours:snes.ere: : vi Vi

Initials* No.1 Number - Kind Code?‘wn MM-DD-YYYY Applicant of Cited Document FiguresAppear
US-5,625,668 04-29-1997 Loomis, etal.
US-

US-

FOREIGN PATENT DOCUMENTS

. Publication Pages, Columns, Lines
Examiner|Cite Foreign Patent Document Date Nameof Patentee or Where Relevant Passe es Te
Initials* No.! Applicant of Cited Document 9Country Code? - Number? - Kind Code®(if known) MM-DD-YYYY or Relevant Figures Appear

 
/AJIT PATEL/ 06/30/2020Signature Considered

*EXAMINER: Initial if reference considered, whetherornot citation is in conformance with MPEP 609. Drawline through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. ‘Applicant's unique citation designation number (optional). *See Kinds Codesof
USPTO Patent Documents at wwwuspic. gov or MPEP 901.04. *Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). “For
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial numberof the patent document. *Kind of document
by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. Applicant is to place a check mark hereif English language
Translation is attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public whichis to file (and by the
USPTOto process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Timewill vary depending uponthe 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 of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMSTO THIS ADDRESS. SEND
TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

 

If you need assistance in completing the form, call 1-800-PTO-9199 (1-800-786-9199) and select option 2.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /A.P/ Apple Exhibit 1002
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16/788 ,498 ~ GAU: 2416

PTO/SB/08b (07-09)
Approvedfor use through 11/30/2020. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit displays a valid OMB control number.

Substitute for form 1449B/PTO

16/788 498

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

Patel, Ajit

Attorney Docket Number_| X1000-C12

NON PATENT LITERATURE DOCUMENTS

Examiner|Cite] Include nameofthe author(in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book, T?
Initials* No.! magazine, journal, serial, symposium, catalog, etc.), date, page(s). volume-issue number(s), publisher, cityand/or country where published.

Notice of Allowance in 16/557,277 mailed on 05/13/2020, 54 pages(pp. 1-54 in pdf).

“NoticeofAllowancein16/557,277mailedon06/08/2020,12pages(pp.1-12inpdf).|—

Notice of Allowance in 16/779,590 mailed on 05/14/2020, 48 pages(pp. 1-48 in pdf). 
Examiner Date

/ASIT PATEL/ 06/30/2020

*EXAMINER: Initial if reference considered, whetherornotcitation is in conformance with MPEP 609. Drawline through citationif not in conformance and not
considered. Include copy of this form with next communication to applicant.
‘Applicant's uniquecitation designation number(optional). ?Applicant is to place a check mark here if English language Translation is attached.
This collection of information is required by 37 CFR 1.98. The information is required to obtain or retain a benefit by the public whichisto file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Timewill vary depending upontheindividual case. Any comments on the
amountof time you require to complete this form and/or suggestions for reducing this burden, should be sentto the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMSTO THIS
ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 (1-800-786-9199) and select option 2.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /A.B/
Apple Exhibit 1002
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PTO/SB/08a (07-09)
Approvedfor use through 11/30/2020. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit displays a valid OMB control number.

Substitute for form 1449A/PTO Complete if Knownubstitute tor form

INFORMATION DISCLOSURE angers roeeed et al.
STATEMENTBY APPLICANT pret Named vent Recd taArt Unit 2416

(Use as many sheets as necessary) Patel, Ajit

Attomey Docket Number_|7100-612

U.S. PATENT DOCUMENTS

Examiner|Cite Document Number Publication Date Nameof Patentee or pages,Cours:snes.ere: : vi Vi

Initials* No.1 Number - Kind Code?‘wn MM-DD-YYYY Applicant of Cited Document FiguresAppear
US-5,625,668 04-29-1997 Loomis, etal.
US-

US-

FOREIGN PATENT DOCUMENTS

. Publication Pages, Columns,Lines,
Examiner|Cite Foreign Patent Document Date Nameof Patentee or Whore Relevant Passagesfaa 1 : :

Initials" _|No. MM-DD-vvvy_| Applicant of Cited Document|5 peievant Fiquies Appear

 
Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whetherornot citation is in conformance with MPEP 609. Drawline through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. ‘Applicant's unique citation designation number (optional). *See Kinds Codesof
USPTO Patent Documents at wwwuspic. gov or MPEP 901.04. *Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). “For
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial numberof the patent document. *Kind of document
by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. Applicant is to place a check mark hereif English language
Translation is attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public whichis to file (and by the
USPTOto process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Timewill vary depending uponthe 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 of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMSTO THIS ADDRESS. SEND
TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

 

If you need assistance in completing the form, call 1-800-PTO-9199 (1-800-786-9199) and select option 2.
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PTO/SB/08b (07-09)
Approvedfor use through 11/30/2020. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit displays a valid OMB control number.

16/788,498

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

NON PATENT LITERATURE DOCUMENTS

Examiner Include nameof the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book,

Initials* magazine, journal, serial, symposium, catalog, etc) date,Pagets), volume--Issue number(s), publisher, cityand/or coun lishe

Notice of Allowance in 16/557,277 mailed on 05/13/2020, 54 pages(pp. 1-54 in pdf).

“Notice ofAllowancein16/557,277mailedon06/08/2020,12pages(pp.1-12inpdf).|

Notice of Allowance in 16/779,590 mailed on 05/14/2020, 48 pages(pp. 1-48 in pdf). 
Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whetherornotcitation is in conformance with MPEP 609. Drawline through citationif not in conformance and not
considered. Include copy of this form with next communication to applicant.
‘Applicant's uniquecitation designation number(optional). ?Applicant is to place a check mark here if English language Translation is attached.
This collection of information is required by 37 CFR 1.98. The information is required to obtain or retain a benefit by the public whichisto file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Timewill vary depending upontheindividual case. Any comments on the
amountof time you require to complete this form and/or suggestions for reducing this burden, should be sentto the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMSTO THIS
ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 (1-800-786-9199) and select option 2.
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Electronic Patent Application Fee Transmittal

MOBILE WIRELESS DEVICE PROVIDING OFF-LINE AND ON-LINE GEOGRAPHIC

Title of Invention: NAVIGATION INFORMATION

a

Filing Fees for Utility under 35 USC 111(a)

Sub-Total in

USD(S)

Basic Filing:

Description Fee Code Quantity

Miscellaneous-Filing:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Miscellaneous:

SUBMISSION- INFORMATIONDISCLOSURE STMT 1806

Total in USD ($) 
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Electronic AcknowledgementReceipt

Application Number: 16788498

International Application Number:

Confirmation Number: 8054

MOBILE WIRELESS DEVICE PROVIDING OFF-LINE AND ON-LINE GEOGRAPHIC

Title of Invention: NAVIGATION INFORMATION

a
a

Paymentinformation:

[Bepostacoune——SSOSCSCSC~*idSCSSS
[Rated——SSSSCSC*dS

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpaymentasfollows:
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File Listing:

PagesDocument DocumentDescription File Size(Bytes)/ Multi
Number P Message Digest|Part/.zip| (if appl.)

Other Reference-Patent/App/Search
documentsi

Information:

Other Reference-Patent/App/Search
documentspe

Information:

Other Reference-Patent/App/Search
documents

3°g3»o32

2784985

TX1000-

C10_NoticeOfAllowance_05-13

-20.pdf
2922b84cabb01ca3d16142bb9b4e660c6a

49916b

518660

TX1000-

C10_NoticeOfAllowance_06-08

-20.pdf
9b025276ba5936a3c4f5c8744937cfl 6eb84

2485844

TX1000-

C11_NoticeOfAllowance_05-14

-20.pdf
96c99ea3ede6521a7d3a4e703a385046d41

c425a

265950

TX1000-C12_IDS_06-26-20.pdf 378b68e5fa77ba0bb2eS5eba22c69aeb5 537]

Multipart Description/PDFfiles in .zip description

DocumentDescription

Transmittal Letter

Information Disclosure Statement(IDS) Form (SB08)

ae
Information:

Fee Worksheet (SB06) fee-info.pdf 5b43bc1f8008a9fc1 0297f46b 19695903959}
45d7 po

 
Information: Apple Exhibit 1002
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TotalFiles Size (in bytes) 6086146

This AcknowledgementReceipt evidences receipt on the noted 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 componentsfora 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 shownonthis
AcknowledgementReceiptwill 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/903indicating acceptanceof the application asa
national stage submission under35 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 Receiving Office
If a new internationalapplication is being filed and the international application includes the necessary components for
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shown on this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

Applicant(s): Reed etal.

Serial No.: 16/557,277
Group Art Unit:

Filed: 8/30/2019 2416

Examiner:

Title: WIRELESS NETWORK AND PATEL, AJIT
METHOD FOR SUGGESTING

CORRECTIVE ACTION IN RESPONSE

TO DETECTING COMMUNICATIONS

ERRORS
 

Attomey Docket No.: TX1000-C10

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

DearSir:

This Information Disclosure Statement is submitted:

under 37 CFR 1.97(b), or
(Within three monthsoffiling national application; or date of entry of international application;

or before mailing date offirst office action on the merits; whicheveroccurslast)

under 37 CFR 1.97(c) together with eithera:
Statement under 37 CFR 1.97(e), or
a $240.00 fee under 37 CFR 1.17(p), or
(After the CFR 1.97(b) time period, but before final action or notice of allowance,

whicheveroccursfirst)

x under 37 CFR 1.97(d) together with a:
_X Statement under 37 CFR 1.97(e), and
_X  a$240.00 fee set forth in 37 CFR 1.17(p).

(Filed after final action or notice of allowance, whichever occursfirst, but before payment
of the issue fee)

_X_—_ Applicant(s) submit herewith Form PTO 1449-Information Disclosure Citation together with
copies, of patents, publications or other information of which applicant(s) are aware, which applicant(s)
believe(s) may be material to the examination of this application and for which there may be a duty to
disclose in accordance with 37 CFR 1.56.

The undersigned certifies that this IDS is being submitted under 37 C.F.R. 1.97(d) after the mailing of a

Final Office Action, Notice of Allowance or other action closing prosecution in the application, and:

Apple Exhibit 1002
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(1) That each item of information contained in the information disclosure statement wasfirst cited in any

communication from a foreign patent office in a counterpart foreign application not more than three months

priorto the filing of the information disclosure statement; or

(2) That no item of information contained in the information disclosure statement was cited in a

communication from a foreign patent office in a counterpart foreign application, and, to the knowledge of

the person signing the certification after making reasonable inquiry, no item of information contained in

the information disclosure statement was knownto any individual designated in § 1.56(c) more than three

monthspriorto the filing of the information disclosure statement.

While this Information Disclosure Statement may be "material" pursuant to 37 C.F.R. 1.56, it is

not intended to constitute an admission that any patent, publication or other information referred to herein

is "prior art" for this invention unless specifically designated as such.

In accordance with 37 C.F.R. 1.97(g) the filing of this Information Disclosure Statement shall not

be construed to mean that a search has been madeorthat no other material information as defined in 37

CFR 1.56 (b) exists.

Any fee required above for the submission of this IDS has been paid via EFS-WEB. However, in

the event that anotherfee is required in connection with the enclosed Information Disclosure Statement, the

Commissioner of Patents and Trademarks is authorized to charge Deposit Account No. 50-3808 for the

necessary amount.

It is requested that the information disclosed herein be made ofrecordin this application.

Respectfully submitted,

/Andrew Mitchell Harris #42,638/

Andrew Mitchell Harris
Attomey/Agent for Applicant(s)
Reg. No. 42638

Date: June 26, 2020

Telephone No.: 866-553-4918
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Office of the Chief Nmencial Ofer 
Document Code:WFEE

User 67142

Sale Accounting Date:06/25/2020

Sale Item Reference Number Effective Date

16788498 06/15/2020

Document Number Fee Code Fee Code Description Amount Paid
1202060E53172604 1599 MAINTENANCE/PETITION $4,185.00

INTERNAL FEE CODE

United States Patent and Trademark Office

Payment Method
Credit Card
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LKR

te 125
% IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

JUN 1 92020 &

&

ay"a, Rs
“r’Applicant(s): Reed

A

Art Unit:Application No.: 16/788,498
2416

Filed: 02/12/2020

02/12/2020 Examiner:

Patel, Ajit (03u
Title: MOBILE WIRELESS DEVICE PROVIDING

OFF-LINE AND ON-LINE GEOGRAPHIC

NAVIGATION INFORMATION
NOISIAIG OddSnGS%Wd€2NAPow ONILNNODDYSid 

Attorney Docket No.: TX1000-C12

I hereby certify that this correspondence is being deposited with the United
States Postal Service with sufficient postage asfirst class mail in an envelope
addressed to "Commissioner for Patents, PO BOX 1450, Alexandria, VA
22313-1450” on 6/15/2020

Signature 
Typed or printed name : Andrew Mitchell Harris

Commissioner for Patents Mitch Harris, Atty at Law, LLC
P.O. Box 1450 PO Box 1269

Alexandria, VA 22313-1450 Athens, GA 30603-1269

FEE DEFICIENCY SUBMISSION UNDER37 CFR §1.28(c)

The Fees itemized in the Table below were erroneously paid in good faith at the small

DearSir:

entity discountedrate, but should have been paid at the undiscounted rate due to a changeinentity

status. Please chargethe total fee deficiency recited in the Table below to the credit card specified

on the attached PTO-2038 Credit Card Payment Form.

TX1000-C6
. Apple Exhibit 1002
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Fee

$

extra total $500 2/12/2020

claims 51,000 $500

 

  
  

No additional fees should be incurred by this Letter, but if there are any fees incurred by

this Letter, please deduct them from Deposit Account NO. 50-3808.

Respectfully Submitted,

 
Attorney/Agent for Applicant(s)
Reg. No. 42638

Mitch Harris, Atty at Law, L.L.C.
P.O. Box 1269

Athens, GA 30603-1269
Tel. 866-553-4918

TX1000-C6
Apple Exhibit 1002
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From:

 
Attachments: Th

Dear ExaminerPatel,

Attached is a document with claims language for a proposed examiner's
amendment in the above-captioned application

Best Regards,

Mitch Harris

U.S. Registered Patent Attorney
Mitch Harris, Atty at Law, L.L.C.
P.O. Box 1269 Athens, GA 30603-1269

866-553-4918 (voice or fax)
847-461-1595 (International voice/fax)
 

This e-mail is intended solely for the person or entity to which it is
addressed and may contain confidential and/or privileged information. Any
review, dissemination, copying, printing or other use of this e-mail by
personsor entities other than the addressee is prohibited. If you have
received this e-mail in error, please contact the sender immediately and
delete the material from any computer.

-----Original Message-----
From: mitch@harrispatent.com <mitch@harrispatent.com>
Sent: Wednesday, May 13, 2020 12:12 PM
To: ‘ajit.patel@uspto.gov' <ajit_patel@uspto.gov>
Subject: 16/788,498 Examiner Interview

Dear ExaminerPatel,

I received your voice mail. Thank you. 11 AM tomorrowis fine.

Best Regards,

Mitch Harris

U.S. Registered Patent Attorney

Apple Exhibit 1002
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Mitch Harris, Atty at Law, L.L.C.
P.O. Box 1269 Athens, GA 30603-1269

866-553-4918 (voice or fax)
847-461-1595 (International voice/fax)
 

This e-mail is intended solely for the person or entity to which it is
addressed and may contain confidential and/or privileged information. Any
review, dissemination, copying, printing or other use of this e-mail by
personsor entities other than the addressee is prohibited. If you have
received this e-mail in error, please contact the sender immediately and
delete the material from any computer. Please be aware that no
attorney-client relationship has been established with me or any memberof
our firm absent a written engagementletter, or upon paymentof a fee
provided for retention of our services. Any legal advice or confidential
information provided herein is provided only for the use of the intended
recipient(s) and should not be relied upon by any other party or
disseminated.
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IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

Applicant(s):

Reed

Application No.: 16/788,498 Art Unit:

2416

Filed: 02/12/2020

Examiner:

Title) MOBILE WIRELESS DEVICE PROVIDING Patel, Ajit
OFF-LINE AND ON-LINE GEOGRAPHIC

NAVIGATION INFORMATION

Attorney Docket No.: TX1000-C12

 
VIA E-MAIL to:

ExaminerPatel

PROPOSED EXAMINER’S AMENDMENT

Dear ExaminerPatel:

In conjunction with your telephonecall of 05/14/2020 proposing an Examiner’s

Amendment, Applicant submits the following proposed Claims for an Examiner’s Amendment

in conformity with your request and authorizes entry thereof if the amendmentplaces the

Application in condition for Allowance.
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IN THE CLAIMS

Please amendthe claims in accordance with the following mark-up copy:

1. (Original) A wireless communications system including:

a first radio-frequency transceiver within a wireless mobile communications device and

an associated first antenna to whichthe first radio-frequency transceiver is coupled, wherein the

first radio-frequency transceiver is configured for radio-frequency communication with a

wireless communications network;

a first processor within the wireless mobile communications device coupledto the at

least one first radio-frequency transceiver programmedto receive information indicative of a

location of the wireless mobile communications device frem+the-wireless-communteations

network and generate an indication of a location of the wireless mobile communications device

with respect to geographic features according to mapping information stored within the wireless

mobile communications device, and wherein the first processor determines user navigation

information and displays ¢e the user navigation information according to the location of the

wireless mobile communications device with respect to the geographic features and a destination

specified by+he-aser at the wireless mobile communications device, wherein the first processor

further sends the user navigation information to the network as a number of segments, wherein at

least one other processor outside the network updates the user navigation information in

conformity with traffic congestion information accessible to the at least one other processor

outside the network by computing a numerical value for the segments corresponding to the

expected time to travel through the segments, updates the user navigation information in
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conformity with the numerical values for the segments, and sends the updated user navigation

information to the wireless mobile communications device;

at least one second radio-frequency transceiver and an associated at least one second

antenna of the wireless communications network to which the second radio-frequency

transceiver is coupled; and

a second processor coupledto the at least one second radio-frequency transceiver

programmed to acquire the information indicative of a location of the wireless mobile

communications device, wherein the second processorselectively acquires the information

indicative of a location of the wireless mobile communications device dependenton thesetting

of preference flags, wherein the second processor acquires the information indicative of a

location of the wireless mobile communications device if the preference flags are set to a state

that permits tracking efthe-aser of the wireless mobile communications device, and wherein the

second processor does not acquire the information indicative of the location of the wireless

mobile communications device if the preference flags are set to a state that prohibits tracking of

the wireless mobile communications device.

2. (Canceled)

3. (Currently Amended) The wireless communications system of Claim 1, wherein thefirst

processoris further programmedto:
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determine whetheror not the mapping information stored within the wireless mobile

communications deviceis sufficient to display the navigation information tethe-aser;

responsiveto the first processor determining that the mapping informationis sufficient,

the processor displaying the navigation information te+the-aser;

responsiveto the first processor determining that the mapping informationis not

sufficient, the first processor requesting additional mapping information from at least one other

processor outside the wireless communications network; and

responsiveto the first processor requesting additional mapping information from at least

one other processor outside the wireless communications network, the first processor receiving

the additional mapping information from the at least one other processor outside the wireless

communications network and the first processor displaying the navigation information te+he-awser

using the additional mapping information.

4. (Original) The wireless communications system of Claim 3, wherein the first processor further

updates the mapping information stored within the wireless mobile communications device with

the additional information received from the wireless communications network.

5. (Currently Amended) The wireless communications system of Claim 4, wherein the first

processor, responsive to not receiving the additional mapping information from the wireless

communications network, displays displays a notice tetheuser that the destination could not

be found.
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6. (Original) The wireless communications system of Claim 2, wherein the first processor further

requests from the wireless communications network,traffic congestion information, wherein the

first processor receives the requested traffic congestion information and determinesthe user

navigation information in conformity with the receivedtraffic congestion information.

Claims 7-8 are canceled.

9. (Currently Amended) The wireless communications system of Claim 17, wherein the another

processor determines whetheror not the updated user navigation information already exists in

the wireless mobile communications device, and does not transmit the updated user navigation

information to the wireless mobile communications device if the updated user navigation

information already exists in the wireless mobile communications device.

10. (Original) The wireless communications system of Claim 1, wherein the first processor

further sends the indication of a location of the wireless mobile communications device with

respect to the geographic features to the network, wherein at least one other processor outside the

network receives the indication of a location of the wireless mobile communications device,

determines the user navigation information in conformity with the location of the wireless

mobile communications device and transmits the user navigation information to the wireless

mobile communications device.
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11. (Original) The wireless communications system of Claim 1, wherein the preference flags are

specified by the-userof the wireless mobile communications device and transmitted to the at

least one second radio-frequency transceiver.

12. (Original) The wireless communications system of Claim 1, wherein the preference flags

have more than twostates includingatleast: a first state that prohibits tracking of the mobile

wireless communications device, a second state that permits open access to the location of the

wireless mobile communications device and information associated with the wireless mobile

communications device, and a third state that provides access to the information indicative of the

location of the wireless mobile communications device but not information associated with the

wireless mobile communications device other than a generic identifier, and wherein the second

processor provides information about the a user of the wireless mobile communications device to

at least one other processor outside the network in conformity with permissions specified by the

preferenceflags.

13. (Currently Amended) The wireless communications system of Claim 12, wherein the

preference flags have morethan three states, including at least a fourth state that provides access

to the location of the wireless mobile communications device and demographic information

associated with the wireless mobile communications device, but not a name ofthe user

associated with the wireless mobile communications device or other private information.
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14. (Currently Amended) A methodof providing navigation information within a wireless

communications network, the method comprising:

at a wireless mobile communications device coupled to the wireless communications

network and havinga first radio-frequency transceiver coupled to an associated first antenna,

receiving information indicative of a location of the mobile wireless communications device;

within the wireless mobile communications device, a first processor within the wireless

mobile communications device coupledto the first radio-frequency transceiver generating an

indication of a location of the at least one wireless mobile communications device with respect to

geographic features according to mapping information retrieved from a storage within the

wireless mobile communications device;

the first processor determining user navigation information:

sending the user navigation information to the at least one other processor outside the

network as a number of segments;

at a remote location within the at least one other processor outside the network, updating

the user navigation information in conformity with traffic congestion information accessible to

the remote location within the network by computing a numerical value for the segments

corresponding to the expected time to travel through the segments, and wherein the updating is

performed in conformity with the numerical values for the number of segments:

sending the updated user navigation information to the wireless mobile communications

device;
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the first processor displaying te+he-user the user navigation information according to the

location of the wireless mobile communications device with respect to the geographic features

and a destination specified by the-aserat the wireless mobile communications device;

within the wireless communications network, a second processor coupledto at least one

second radio-frequency transceiver coupled to an associated second antennaselectively acquiring

the information indicative of a location of the wireless mobile communication device in

dependence on a setting of preference flags, wherein the selectively acquiring the information

indicative of a location of the wireless mobile communications device if the preference flags are

set to a state that permits tracking of the user of the wireless mobile communications device, and

wherein the selectively determining does not acquire the information indicative of a location of

the wireless mobile communications device if the preference flags are set to a state that prohibits

tracking of the wireless mobile communications device.

15. (Original)The method of Claim 14, further comprising within the wireless mobile

communications device, determining the user navigation information.

16. (Currently Amended) The method of Claim 15, further comprising:

within the wireless mobile communications device, determining whetheror not the

mapping information stored within the wireless mobile communications deviceis sufficient to

display the navigation information te+he-user,
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responsive to determining that the mapping informationis sufficient, displaying the

navigation information te+the-aser;

responsive to determining that the mapping informationis not sufficient, requesting

additional mapping information from at least one other processor outside the wireless

communications network; and

responsive to the requesting additional mapping information from the at least one other

processoroutside the wireless communications network, receiving the additional mapping

information from the at least one other processor outside the wireless communications network

and displaying the navigation information te+the-user using the additional mapping information.

17. (Original) The method of Claim 16, further comprising updating the mapping information

stored within the wireless mobile communications device with the additional information

received from the at least one other processor outside the wireless communications network.

18. (Currently Amended) The method of Claim 16, further comprising responsive to not

receiving the additional mapping information from the at least one other processor outside the

wireless communications network, displaying a notice te+the-ser that the destination could not

be found.

19. (Canceled)
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20. (Original) The method of Claim 19, further comprising, at the remote location, determining

whetheror not the updated user navigation information already exists in the wireless mobile

communications device, and wherein the transmitting of the updated user navigation information

is not performed if the updated user navigation information already exists in the wireless mobile

communications device.

21. (Original) The method of Claim 14, further comprising:

requesting from the at least one other processor outside the wireless communications

network,traffic congestion information;

receiving the requested traffic congestion information at the mobile wireless

communications device; and

determining the user navigation information in conformity with the receivedtraffic

congestion information.

22. (Canceled)

23. (Original) The method of Claim 14, further comprising:

at the wireless mobile communications device, sending the location of the wireless

mobile communications device with respect to the geographic features to at least one other

processor outside the network;
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receiving the location of the wireless mobile communications deviceat the at least one

other processor outside the network; and

at a remote at least one other processor outside the network, determining the user

navigation information in conformity with the location of the wireless mobile communications

device; and

transmitting the user navigation information to the wireless mobile communications

device.

24. (Currently Amended) The method of Claim 14, wherein the preference flags are specified by

the a user associated with ef the wireless mobile communications device, and wherein the

method further comprises transmitting the preference flags to the at least one second radio-

frequency transceiver.

25. (Currently Amended) The method of Claim 14, wherein the preference flags have more than

twostates includingat least: a first state that prohibits tracking of the mobile wireless

communications device, a second state that permits open accessto the location of the wireless

mobile communications device and information associated with the wireless mobile

communications device, and a third state that provides access to the location of the wireless

mobile communications device but not information associated with the wireless mobile

communications device other than a generic identifier, and wherein method further comprises the

second processor providing information about a the user of associated with the wireless mobile
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communications device to at least one other processor outside the wireless network in

conformity with permissions specified by the preferenceflags.

26. (Original) The method of Claim 25, wherein the preference flags have morethanthreestates,

including at least a fourth state that provides accessto the location of the wireless mobile

communications device and demographic information associated with the wireless mobile

communications device, but not a nameofthe user associated with the wireless mobile

communications device or other private information.

27. (Currently Amended) A wireless mobile communications device including:

a radio-frequency transceiver and an associated antenna to which the radio-frequency

transceiver is coupled, wherein the radio-frequency transceiver is configured for radio-frequency

communication with a wireless communications network; and

a first processor coupledto the at least one radio-frequency transceiver programmed to

receive a location of the wireless mobile communications device and generate an indication of a

location of the at least one wireless mobile communications device with respect to geographic

features according to mapping information stored within the wireless mobile communications

device, wherein the first processor determines whether or not the mapping information stored

within the wireless mobile communications device is sufficient to display the navigation

information to the user, responsiveto the first processor determining that the mapping

information is not sufficient, the first processor requesting additional mapping information from

at least one other processor outside the wireless communications network and responsiveto the
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first processor requesting additional mapping information from the at least one other processor

outside the wireless communications network, receiving the additional mapping information

from the at least one other processor outside the wireless communications network and updating

the mapping information stored within the wireless mobile communications device, wherein the

first processor determines and displays the navigation information to the user using the

additional mapping information, the location of the wireless mobile communications device with

respect to the geographic features and a destination specified by the user at the wireless mobile

communications device, and wherein the first processor communicates to the mobile

communications networka setting of preference flags, wherein the first processor further sends

the user navigation information to the at least one other processor outside of the network,

wherein the at least one other processor outside of the network updates the user navigation

information in conformity with traffic congestion information accessible to the other processor

coupled to the network and transmits the updated user navigation information to the mobile

device, wherein the first processor further sends the user navigation information to the at least

one other processor outside of the network as a number of segments, and wherein the at least one

other processor outside of the network computes a numerical value for each segment

corresponding to the expected time to travel through the segment and wherein the user

navigation information is updated in conformity with the numerical values for the numberof

segments, wherein whereby the mobile communications network selectively acquires

information indicative of a location of the mobile communications device and communicates the

information indicative of a location of the wireless mobile communications device to the

wireless mobile communications device dependenton the setting of the preference flags, wherein

if the preference flags are set to a state that permits tracking of the user of the wireless mobile
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communications device the at least one other processor outside the wireless communications

networkreceives the location of the wireless mobile communications device, and wherein if the

preferenceflags are set to a state that prohibits tracking of the wireless mobile communications

device, the at least one other processor outside the wireless communications network does not

receive the location of the wireless mobile communications device.

28. (Canceled)
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29. (Currently Amended) The wireless mobile communications device of Claim 27 28, wherein

the another processor determines whether or not the updated user navigation information already

exists in the wireless mobile communications device, and does not transmit the updated user

navigation information to the mobile device if the updated user navigation information already

exists in the wireless mobile communications device.

30. (Original) The wireless mobile communications device of Claim 27, wherein the preference

flags have more than twostates includingatleast: a first state that prohibits tracking of the

mobile wireless communications device, a second state that permits open accessto the location

of the wireless mobile communications device and information associated with the wireless

mobile communications device, and a third state that provides access to the location of the

wireless mobile communications device but not information associated with the wireless mobile

communications device other than a generic identifier, whereby the wireless communications

network processor provides information about the user of the wireless mobile communications

device in conformity with permissions specified by the preferenceflags.
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|||us-6,795,710-81|09-21-2004|Creemer_
||us6,157,841|12-05-2000|Bolduc,etal
|||us-6,580,914-81|06-17-2003|Smith
||us6014,090[01-11-2000Rosenvetal.
|||us-6,970,922-81|11-29-2005|Spector
|||us-6,492,944-81|12-10-2002,Stilp
||us-5,519,760|05-21-1996|Borkowskietal.
|||us-6,321,092-81|11-20-2001|Fitch,etal,
|||us-6,456,852-82|09-24-2002,|Baretal
|||us-6,317,604-81|11-13-2001|Kovach,Jr,etal
|||us-6,952,181-82|10-04-2005Karetal
|||us-6,236,365-81|05-22-2001|LeBlancetal.
|||s6,961,562-82_|11-01-2005|Ross
|||us-7,123,918-81|10-17-2008|Goodman
||_|s-20040093280-A1|05-13-2004|Bodin,
|||us-6,557,139-82|04-29-2003|Bohnke
|||us6,233,449-81[05-15-2001|Glitho,etal
|||us-7,689,240-82|03-30-2010|Anderson
|||Us-6,839,554-82|01-04-2005|McDowell,etal.
||__|Us-20020035605-A1|03-21-2002|McDowell,etal.
|||Us-7,546,128-82|06-09-2009|Smith,etal
|||us-6,842,620-82[01-11-2005|Smith,etal
||us-5,588,048|12-24-1996|Neville
||__|Us-20030003900-A1|01-02-2003|Goss,etal
|||us-7,616,950-82_|11-10-2009|Pearson,etal
|||Us-8,862,106-82_|10-14-2014|Salisbury,etal.
||usRea2937E[11-15-2011|Wantjetal
|||us-6,847,969-81|01-25-2005|Mathai,etal,
|||us-6,671,646-82|12-30-2003|Manegold,etal
|||Us-7,808,369-82|10-05-2010|Brinton,etal,
||us4.818,908|04-04-1989|Apsell.etal.
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|||Us-7,564,375-82_[07-21-2009|Brinton,etal,
|||Us-7,362,220-82|04-22-2008|Brinton,etal.
|||us-7,557,696-82|07-07-2009|Brinton,etal.
|||Us-6,804,626-82|10-12-2004|Manegold,etal
|||us-7,117,121-82|10-03-2006|Brinton,etal,
||us5.272638|12-21-1993|Martin,etal
||us5.465,289|11-07-1995|Kennedy,Jr.
||us-5,745,865|04-28-1998|Rostoker,etal,
|||s6,343,200-81|01-29-2002|Cossins,etal
||us-5,844,522|12-01-1998|Sheffer,etal
||us-5,987,320|11-16-1999|Yostetal
||us-5.930,717|07-27-1999Yostetal
|||us-6,539,220-81[03-25-2008TAU
|||us-6,662,023-81|12-09-2003|Helle
|||us-6,225,944-81[05-01-2001|Hayes
|||us-6,246,861-81|06-12-2001|Messier,etal
||us-6,097,386|08-01-2000|Stilp
|||us-6,385,458-81|05-07-2002|Papadimitriou,etal
|||us-7,519,372-82|04-14-2009|MacDonald,etal|
|||us-6,243,588-81|06-05-2001|Koorapaty,etal
||us-5,524,136_|06-04-1996 Bar-Noy,etal.
|||s-6,674,403-82|01-06-2004|Gray,etal,
|||s-20020169539-A1|11-14-2002|Menard,etal.
|||us-5,890,068|03-30-1999|Fattouche,etal.
|||us-6,330,452-81|12-11-2001|Fattouche,etal.
|||us-7,130,630-81|10-31-2006|Enzmann,etal
|||us-7,133,909-82_|11-07-2008|Bahl
|||us-6,236,335-81|05-22-2001|Goodwin,
|||us-6,716,101-81|04-06-2004|Meadows,etal.
|||Us-7,525,484-82|04-28-2009|Dupray,etal
||us-8,082,096-82_|12-20-2011|Dupray
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||_|Us-20030146871-A1|08-07-2003Karetal.
|||us-9,134,398-82_[09-15-2015|Duprayetal
|||us-7,274,332-81[09-25-2007|Dupray
|||us-6,466,565-81|10-15-2002,|Waxetal,
||us6111538|08-29-2000|Schuchman,etal
|||Us-8,994,591-82_[03-31-2015|Duprayetal.
|||s-6,204,813-81|03-20-2001|Wadell,etal.
||us-6,064,339|05-16-2000|Waxetal,
|||Us-7,020,475-82|03-28-2008|Bahl,etal,=
|||Us-6,799,047-81|09-28-2004|Bahl,etal,
||us-6,026,304|02-15-2000Hilsenrath,etal
|||us-6,393,204-81|05-21-2002|Perez-Breva,etal
|||us-6,269,246-81[07-31-2001|Raoetal
|||Us-7,164,883-82|01-16-2007,|Rappaport,etal.
|||Us-7,664,492-81[02-16-2010Leeetal
|||Us-7,043,254-82|05-09-2006|Chawla,etal.
|||s6,973,622-81|12-06-2005|Rappaport,etal
|||us-6,631,267-81|10-07-2003|Clarkson,etal.
|||us-6,842,431-82_[01-11-2005|Clarkson,etal.
|||Us-7,120,431-81|10-10-2006|Huoetal,
||__|Us-20030054811-A1|03-20-2003|Han,etal
|||us-7,319,847-82[01-15-2008|Xanthos,etal
|||us-6,587,690-81[07-01-2003|DiHuo,etal.
|||Us-7,096,160-82|08-22-2006|Skidmore,etal.
|||Us-20020155816-A1|10-24-2002|Fodoretal.
||us-5,920,607_|07-06-1999|Berg
|||us-9,528,843-82_[12-27-2016|Puetal,
|||us-7,003,264-82|02-21-2008|Fodoretal.
||us-5,799,154|08-25-1998|Kurtyan
|||Us-20020152303-A1|10-17-2002|Dispensa_
||us-6,839,552-81|01-04-2005|Martin
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||us6088588|07-11-2000|Osbome
|||s-6,745,011-81|06-01-2004|Hendrickson,etal.
|||us-6,751,443-82|06-15-2004|Haymes,etal
|||us-6,650,896-81|11-18-2003|Haymes,etal,
|||us-7,079,945-81[07-18-2008|Kaplan
|||s-6,374,177-81|04-16-2002,Leeetal
||_|s-20020164998-A1|11-07-2002|Younis
|||s-20030065442-A1|04-03-2003|Touney
|||s-6,405,123-B1|06-11-2002,|Rennard,etal
|||s-6,615,131-81|09-02-2003|Rennard,etal
|||Us-20020115453-A1|08-22-2002|Poulin,etal.
|||s-6,725,156-82|04-20-2004|Kaplan
|||s-6,947,837-82|09-20-2005|Fukushima,etal
|||us-7,149,625-82|12-12-2006|Mathews,etal.
||_|Us-20020194498-A1|12-19-2002|Blightetal,
|||Us-6,609,005-81|08-19-2003|Cherm
||us6662,014B1|12-09-2003|Walsh
||ftus5.023,900|06-11-1991|Tayloe,etal,
||us7,203,752B2_|04-10-2007,Rice,etal.
|||us2o020173318-a1|11-21-2002|Dyer
||ftuss612636|09-22-1998|Tsengetal.
||us6,223,032B1|04-24-2001|Cuffaro
||us6,266,013-B1|07-24-2001|Stilp,etal
||=fus6138,003|10-24-2000|Kingdon,etal
||us6,757,543-B2|06-29-2004|Moran,etal,
||us6,904,013-B2|06-07-2005|Skoog,etal.
||=us6,430,307-B1|08-06-2002|Willrett_=
|||Us2001004926341|12-06-2001|Zhang,
|||US-6,360,102-81|03-19-2002,|Havinis,etal
||us-6,442,391-81|08-27-2002|Johansson,etal.|
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||s6,636,744-81|10-21-2003
||us4.912,705|03-27-1990|Paneth,etal.
||us-5526,357|06-11-1996|andre!
||us5548,583|08-20-1996|Bustamante
|||Us-20020198085-A1|12-26-2002|Fraenkeletal
|||s-20030091017-A1|5-15-2003|Davenport,etal
|||s-20050282540-A1|12-22-2005|Motamedi,etal.
||us-6,505,048-81|01-07-2003|Moles,etal.
||us-7,085,555-82_|08-01-2006|Zeliner,etal.
|||us-6,678,516-82_|01-13-2004|Nordmanetal.
||ifussa7te4o|14-28-1995|Rees,etal
||us-5.857,155|01-05-1999|Hiletal
||us-5,425,076|06-13-1995|Knippelmier_—
||us6445,917-81|09-03-2002|Bark,etal
||us-6,859,463-81|02-22-2005|Mayor.etal.
||us-6,188,863-81|02-13-2001|Takemura
||us6i28507|10-03-2000|Takai
||dfus-5875,308|02-23-1999|Snapp,
||us6,285,688-81|09-04-2001|Henderson,etal.
|||us-6,839,560-81|01-04-2005|Bahl,etal.
|||us-6,353,902-81|03-05-2002|Kulatunge,etal.
||us6453,152-81|09-17-2002|Hong.etal.
||us5.245610|09-14-1993|Lindell
||us5604451|12-02-1997Arinell_
||us-6,226,589-81|05-01-2001|Maeda,etal.
|||us-6,687,504-81|02-03-2004|Raith
||us6317,596-81|14-13-2001|Elwin
||us-5,570,373|10-29-1996|Wing
||us-5,790,940|08-04-1998|Laborde,etal
||Sfus-5.757,810|05-26-1998|Fall
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-__usseeaies([—a-t6-1909(HardonSSCS
-_[Tus-s,802,473|_08-01-1908|Rutledge,tals
-_Tus44506-81[00-08-2002-[Rahman
7Tus6154638|_11-26-2000__[Cheng,eta,
_Tus-7,093,286-87[08-15-2006(KingSCS
-_Tus-6,442,303-81[08-27-2002[Hogan
-_Tous-s,603.008«|—o2-t1-1907|Yoshimi,eta
_[Tus-s.708.333|__07-06-1998|Grenning,etal
-_Jus6ea0,107-87|10-26-2008‘Daniel
_Jus6taae61|_11-07-2000_[Sundetneta——s
-_[Tus-20020072358-A1|06-13-2002|Sohneider,etal
-_Juseae7see1[11-26-2002—~(Ue.eta.
7Tos-6ee7or6-01[01-25-2005YngSSCS
-_[Tus-s.093,76|__08-08-1909|Kirkpatriok
_Tus-6,560,461-81|05-06-2003|Fomukong,etal
-_[Tus-6.072,78|06-06-2000_[Labedz,etal.
_Tus-6.061.561|___05-09-2000_[Alanaraetal__——
TPTosse19.177[10-06-1908|Vucetie,eta.
-_Tus6.775.54082[08-10-2008([FicarraSS
-_Tus-6.504.463-82|07-15-2003|Nykanen,etal
_[Tus-2,t99,.606-82|06-12-2012|Sarkar,etal——*
-_Tus-7.072,648-82|_07-04-2006[Ichikawa
_[Tus-6.070,083|_05-30-2000|Watters,etal
-_[Tus-s,952,069|__08-14-1909|Hagerman,etal
7Tus-6.365,465-67|05-07-2002|Yoshioka
_[Tus-2o0rooeasto-at|11-22-2001_[LinckeSS
-_Tus-6.850,766-82|02-01-2005_[Laueta,SSS
-__Tus-6.757,718-81|06-20-2004|Halverson.etal
-_Tus-6407.405-81|11-26-2002_([Galeeta.
_Tuss.42e663[06-27-1905[Grimes.etal=
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[TT_[usezzossest[202001«GossSCSC~*S
_Tus-s.142,654|08-26-1902|Sonberg.etal
-_Tuss497.412|_03-06-1996_[Lannen,etal.——
7Tus-6.052.501(|04-18-2000(Bhatia
7Jus7.603.41-81[10-13-2009|Daviesetal
_[Tuss895.496|04-20-1909|Savoie,eta——s
-_Jus-6,453,161-81|09-17-2002|Challa,eta———s
-_Tus-6735.454-01|05-11-2008‘YuetaSS
_Tus-6,044.452-82[09-13-2005|Coskun,tas
_Tus-6,466,790-82[10-15-2002|Haumont,eta—
7Tous-s.650.500(|08-19-1907[umCS
7Juss266618|_ovze-z001in.—SSSSCS~S
_Tus-6.515,.505-87|02-04-2008|Obradovioh,eta
_Tus-6.553,308-81[04-22-2003|Unimann,etal.
-__Tus-7.427,406-81|09-02-2008|Parupudi,tal
_Jus-2.o1e.se1-82[00-13-2011|Shenaetal.—s
_Tous-6.680,604-81|07-20-2004|Knockeartetal
_Tuses77et081[04-28-2002[Geigereta.
7Tusse5a.or1-01|02-08-2005|SakaryaSS
-_[Tus-200s00s03a0-a1|02-27-2003|Smethers
-_[Tus-6.522,888-81|02-18-2003|Garceranetal
_[Tus-6.603,066-81|02-05-2003[Sheffield
-_Tus-6.097,059|08-01-2000[BonaSSCS
-_Tus-6,900,775-82|__05-31-2005[Shapira
7Tous-6.4.565|10-31-2000|Feuerstein,etal
-_[Tus-20030069088-a7|04-10-2008|Chhaochhariaetal
-_Tus5s19830|_05.21-1996|Opocaynski_
-_[Tus-s.878.328|03-02-1909|Chawia,etal=
-_Ts-6.035,188|03-07-2000|Todd.etaSS
-_[_[us-s,654.008|___08-06-1907|Yokoyama—s
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[TT_[usaeeere7|__08-25-1987|Kuroseeta
7Tuss664e50[11-04-1997|Chanroo,etal_—
_[Tus-s,774.820|__06-30-1998|Cisneros,etal.——s
-_Tus-6104.081[08-15-2000|Havinis,etal.———*d
-_[_[us-6.98e081|__03-06-2001[Hanley
-_Tus-6.240,265-81|__05-20-2001[BunnSSCS
7Jus-621247-81|04-03-2001|Fowienetal
-_Tus-6.249,679-81|__06-19-2001|Guilbaud,etal_———
-_Tus-6.266014-81|__07-24-2001|Fattouche,etal
_Tus-627e.000-81[08-21-2001|Robare,etal.
-_Jus-6.265,221-81|09-04-2001Stip.eta.SS
-_Tus-6.207,766-81[10-02-2001[KoellerSS
-_Jus-6307.573-81[10-28-2001—~(BarrosSSCS
7Tus-631420-81|11-06-2001|Benveniste
-_Tus-6,334080-82[12-25-2001_[HessingSS
-_[Tous-6,498490-82[08-20-2002‘[OhtaSSCS
-_Tus-6,456.234-81|09-24-2002|Johnson
7Tus-6.s05,048-81[07-07-2003|Dorenbosch
7Tus-6516.105-81|02-04-2003[Zadeheta
-__Tus-6.597,006-81|__07-22-2003|VanLeeuwen,etal.
-_Tus-6.611,500-81|08-26-2003|Clarkson,etal.
-_Tus-6,654.602-82|__11-25-2003_[Kane,etal=
-__Tus-6.665,.676-82|12-16-2003|Twig.eta.SS
-__Tus-6.298.008-81[07-04-2005|Brown,etal=
_Tus-6.085,901-81|07-10-2006|Sachse,etal_——s
_Tus-7,000,018-82[02-14-2006|Moore,etal.sd
-__Tus-7.072,667-82|__07-04-2006_[OrrketalSSS
-_[_Tus-7.072,676-61|07-04-2006_[Hessing,eta.———s
7Tus-7.115,900-82[10-08-2006[Kinsman
-__Tus-7.142,863-81[11-26-2006|Smithetal———s
-__[us-7.161.226-81[02-20-2007|Moton,ur.etal—s
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P|| HOLMA,etal., “WCDMAfor UMTS: Radio Accessfor Third Generation Mobile Communications”, 2000, 74pages(pp. 1-74 in pdf), John Wiley & Sons, Ltd., England.

P|| PRASAD, etal., “An Overview of CDMA Evolution Toward Wideband CDMA’, IEEE CommunicationsSurveys, Fourth Quarter 1998, vol. 1, no. 1, 28 pages (pp. 1-28 in pdf), IEEE Communications Society, US
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VAN DER VEEN, “Revised Draft Report of the 10° TSG-RAN meeting (Bangkok, Thailand, 6-8 December
2000)”, TSG-RAN meeting #11, RP-010003, March 2001, pp. 1-56, 3GGG support team, Palm Springs,
CA.

2000)”, TSG-RAN meeting #10, RP-000522, December 2000,pp. 1-58, 3GGG support team, Bangkok,
Thailand.

2001)”, TSG-RAN meeting #12, RP-010283, June 2001, pp. 1-78, 3GGG support team, Stockholm,
Sweden.
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P|| BELLER,et al., “Privacy and Authentication on a Portable Communications System”, IEEE Journal onSelected Areas in Communications, August 1993, pp. 821-829, vol. 11, no. 6, IEEE, US.
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Include nameof author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Initial

P|| KAARANEN, et al., “UMTS Networks: Architecture, Mobility and Services”, 2001, pp. 154 and 287, JohnWiley & Sons, Ltd., England.
3rd Generation Partnership Project, Universal Mobile Telecommunications System (UMTS); Functional
stage 2 description of location services (3GPP TS 23.271, V4.1.0, 2001, Release 4), ETSI TS 123 271,
2001, pp. 1-71, ETSI, FR.

P|| Claim Construction Memorandum Opinion and Order, Traxcell Techs, LLC vs. Huawei Techs. USA,E.D.Tex., Case 2:17-cv-00042-RWS-RSP, Document 261, 07 January 2019, pp. 1-34.

P|| Claim Construction Memorandum Opinion and Order, Traxcell Techs, LLC vs. AT&T,Inc., E. D. Tex., Case2:17-cv-00718-RWS-RSP, Document 171, 15 April 2019, pp. 1-58.
Report on the Filing Or Determination of an Action Regarding a Patent or Trademark, Traxcell
Technologies, LLC vs. ALE USAInc., d/b/a Alcatel-Lucent Enterprise USAInc., USA, E.D. Tex., Case
2:17-cv-00041-RWS-RSP, Document 3, 18 Jan 2017, 1 page.
Report on the Filing Or Determination of an Action Regarding a Patent or Trademark, Traxcell
Technologies, LLC vs. AT&T, Inc., AT&T Corporation, and AT&T Mobility LLC, USA, E.D. Tex., Case 2:17-
cv-00718-RWS-RSP, Document 3, 31 October 2017, 1 page.
Report on the Filing Or Determination of an Action Regarding a Patent or Trademark, Traxcell
Technologies, LLC vs. Huawei Technologies USA Inc., USA, E.D. Tex., Case 2:17-cv-00042-RWS-RSP,
Document 3, 18 Jan 2017, 1 page.
Report on the Filing Or Determination of an Action Regarding a Patent or Trademark, Traxcell
Technologies, LLC vs. Motorola Solutions, Inc., USA, E.D. Tex., Case 2:17-cv-00043-RWS-RSP,
Document 3, 18 Jan 2017, 1 page.
Report on the Filing Or Determination of an Action Regarding a Patent or Trademark, Traxcell
Technologies, LLC vs. Nokia Solutions and Networks Oy., USA, E.D. Tex., Case 2:17-cv-00044-RWS-
RSP, Document 3, 18 Jan 2017, 1 page.
Report on the Filing Or Determination of an Action Regarding a Patent or Trademark, Traxcell
Technologies, LLC vs. Samsung Electronics America, Inc., USA, E.D. Tex., Case 2:17-cv-00045-RWS-
RSP, Document 35-1, 29 Jan 2018, 1 page.
Report on the Filing Or Determination of an Action Regarding a Patent or Trademark, Traxcell
Technologies, LLC vs. Sprint Communications Company, LP, Sprint Corporation, Sprint Spectrum, LP, and
Spring Solutions, Inc., USA, E.D. Tex., Case 2:17-cv-00719-RWS-RSP, Document 2, 31 October 2017, 1
page.
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USA, E.D. Tex., Case 2:17-cv-00721-RWS-RSP, Document 2, 31 October 2017, 1 page.
Report and Recommendation, Traxcell Techs, LLC vs. Huawei Techs. USA, Nokia Solutions and Networks
Oy, et al., E. D. Tex., Case 2:17-cv-00042-RWS-RSP, Document 386, 15 May 2019, pp. 1-16.

P|| CHAKRABORTY,“A Distributed Architecture for Mobile, Location-Dependent Applications”, S.B., ComputerScience and Engineering, Massachusetts Institute of Tech, May 2000, pp. 1-58, US.

P|| GARMASH, “A Geographic XML-based Format for the Mobile Environment”, Proceedings of the 34Annual Hawaii International Conference on System Sciences, January 2001, pp. 1-9, IEEE, US.

P|| WILLASSEN, “A methodfor implementing Mobile Station Location in GSM” 3 December 1998, 74 pages(pp. 1-74 in pdf).

P|| LEONHARDI., etal., ‘An architecture fora distributed universal location service”, Institute of Parallel andDistributed High-Performance Systems, October 1996, 6 pages(pp. 1-6 in pdf), Germany.
HAN, et al., “An Efficient Location Cache Schemefor Hierarchical Database Architecture in PCSae Networks”, 15" International Parallel and Distributed Processing Symposium, April 2000, 9 pages(pp. 1-9
in pdf), IEEE, San Francisco, US.

P|| Benefon Oyj, “BENEFON ESC! Owner's Manual”, Publication number YZ2400-1, 2001, 169 pages(pp.1-169 in pdf).

P|| Benefon Oyj, “BENEFON ESC! Owner’s Manual’, Publication number YZ2400-4*, 2002, 169 pages(pp.1-169 in pdf).
||__| Cambridge Positioning Systems Ltd., “CURSOR:Technical Details’, 1997, 2 pages (pp. 1-2 in pdf).

P|| Cellular Networking Perspectives LTD, Cellular Networking Perspectives, Vol. 8, No. 11, November 1999, 6pages (pp.1-6 in pdf).

P|| MADRIA,et al., “Data Organization Issues for Location-dependent Queries in Mobile Computing’, CSD TR#99-038, November 1999, 18 pages (pp. 1-18 in pdf), Purdue University

P|| LAITINEN, et al., “Database Correlation Method for GSM Location’, IEEE VTS 53™ Vehicular TechConference, May 2001, 6 pages (pp.1-6 in pdf), IEEE, Greece.

P|| SAVVIDES,et al., “Dynamic Fine-Grained Localization in Ad-Hoc Wireless Sensor Networks”, May 2001,pp. 166-179, University of CA.
MARKKULA,Jouni, “Dynamic Geographic Personal Data - New Opportunity and Challenge Introduced byae the Location-Aware Mobile Networks”, Cluster Computing, 4, 2001, pp. 369-377, Kluwer Academic
Publishers, The Netherlands.

WANG,et al., “E-911 Location Standards and Location Commercial Services”, 2000 IEEE Emergingae Technologies Symposium: Broadband, Wireless Internet Access, April 2000, 6 pages(pp. 1-6 in pdf),
IEEE, TX, US
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P|| ETSI, Digital Cellular Telecommunications System; Location Registration Procedures (GSM 03.12), v.5.0.0,, Nov 1996, pp. 1-11, ETSI, FR.
ETSI, “Digital Cellular Telecommunications System (Phase 2+); Location Services (LCS); (Functional
Description) - Stage 2 (GSM 03.71 Version 8.0.0 Release 1999)’, ETSI TS 101 724, V8.0.0 (2000-10),
2000, pp. 1-107, ETSI, FR.

P|| DJUKNIC,et al., “Geolocation and Assisted GPS”, Computer,vol. 34, issue 2, February 2001, pp. 123-125,IEEE, US.

P|| “Global System for Mobile Communication Technology: Mobile Device Investigations Program’, TechnicalOperations Division, DHS-FLETC.
||_| “Global System for Mobile Communication (GSM)’The International Engineering Consortium, pp.1-19.

P|| DRANE,et al., “Positioning GSM Telephones’, IEEE Communications Magazine, April 1998, pp. 46-59,IEEE, US.

PANAGIOTAKIS,et al., “Integrated Generic Architecture for Flexible Service Provision to Mobile Users’,
Proceedings of 12™ |EEE International Symposium on Personal, Indoor and Mobile Radio Communications,
30 September — 3 October 2001, IEEE, US.

P|| BISWAS,et al., “Leveraging Location-Based Services for Mobile Applications”, June 2001, 19 pages(pp.1-19 in pdf), Oracle Corp., US.
JANA,et al., “Location Based Services in a Wireless WAN Using Cellular Digital Packet Data (CDPD)”,
MobiDe’01 Proceedings of the 2™ ACM International Workshop on Data Engineering for Wireless and
Mobile Access, 2001, pp. 74-80, Santa Barbara, CA, US

P|| LEONHARDT,etal., “Location Service In Mobile Computing Environments”, Comput. & Graphics, vol. 20,no. 5, 1996, pp. 627-632, Elsevier Science Ltd, GB.

P|| STEER,et al., “Location Services Architecture for Future Mobile Networks”, VTC2000-Spring, 2000 IEE51°' Vehicular Technology Conference Proceedings, May 2000, IEEE, Japan.

P|| KOPPEL,lan, “Location Services Are Here—Now’, ArcUserOnline, April-June 2001, 3 pages (pp. 1-3 inpdf), Esri, US.
“PHONE.COM: Phone.Com And Snaptrack Team To Provide High-Performance Wireless Location
Solutions For Mobile E-Commerce &Value- Added Location Services; Effort To Result In Wireless Assisted
GPS-Based Products For Global Location Market”, M2 Presswire; Coventry, Sept 2000, 5 pages (pp.1-5 in
pdf), Normans Media Ltd, UK.
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Location- Based Applications”, M2 Presswire; Coventry, July 2000, 4 pages (pp. 1-4 in pdf), Normans
Media Ltd., UK.

P|| ZAGAMI, et al., “Providing Universal Location Services Using a Wireless E911 Location Network’, IEEECommunications Magazine, April 1998, pp. 66-71, IEEE, US.
JOSE,et al., “Scalable and Flexible Location-Based Services for Ubiquitous Information Access”, HUC
1999, International Symposium on Handheld and Ubiquitous Computing, 1999, pp. 52-66, Springer-Verlag,
DE.

P|| KESDOGAN,et al., “Secure Location Information ManagementIn Cellular Radio Systems”, IEEE WirelessCommunication System Symposium, Nov 1995, pp. 35-40, IEEE, US.

P|| ETSI, “Changes to LCS for MO position”, Technical Specification Group Services and System Aspects,TSGS#5(99)437, Meeting #5, Kyongju, Korea, October 1999, 40 pages (pp. 1-40 in pdf), ETSI.

P|| US Wireless Corp., “Televigation Partners with U.S. Wireless to Power Real-Time Navigation Applicationfor Mobile Phones”, Business Wire, Aug 2000, 3 pages (pp. 1-3 in pdf), US

an Bloor Research, “The Bloor Perspective: Life after ASP, diversified Oracle and looking for location-basedservices”, ZDNet, July 2001 2 pages (pp. 1-2 in pdf).
U.S. Dept of Transportation, “Trav-Tek System Architecture Evaluation” Research and Development
Turner-Fairbank Highway Research Center, pub. no. FHWA-RD-94-141, July 1995, 156 pages (pp. 1-156
in pdf), US.

(2003-06), 53 pages (pp. 1-53 in pdf), ETSI, FR.
TURNER,et al., “Travel Time Data Collection Handbook Report No. FHWA-PL-98-035”, March 1998, 341
pages (pp. 1-341 in pdf), Texas Transportation Institute, Federal Highway Administration, US.
“Webraska: Orange Switzerland Selects Webraska’s Enabling Technology And Know-How To Launch
Europe's First Location-Based WAP Navigation Services With Automatic Positioning And Wireless

ETSI, “Universal Mobile Telecommunications System (UMTS); Location Services (LCS); Functional
description; Stage 2 (UMTS), (3GPP TS 23.171 version 3.10.0 Release 1999)”, ETSI TS 123 171, v3.10.0

Navigation’, M2 Presswire; Coventry, December 2000, 4 pages (pp. 1-4 in pdf), Normans Media Ltd, UK.
Garmin, “NavTalk Cellular Phone / GPS Receiver’, Garmin, 1999, 128 pages (pp.1-128 in pdf), Garmin
Corp., US.
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P|| LAITINEN, et al., “Cellular network optimisation based on mobile location”, Cellular Location Technology:CELLO-WP2-VTT-D03-007-Int., 2001, 51 pages (pp. 1-51 in pdf), Cello Consortium.
Federal Communications Commission, “In the Matter of Revision of the Commission’s Rules, CC Docket
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P|| Federal Trade Commission, “The Mobile Wireless Web, Data Services and Beyond: EmergingTechnologies and ConsumerIssues”, 1 page, Federal Trade Commission, US.
MILLER, “IN RE HE MOBILE WIRELESS WEB, DATA SERVICES AND BEYOND: EMERGING
TECHNOLOGY AND COMSUMERISSUES,A Public Workshop, RESPONSE STATEMENTFORDAYII
PANEL:Building Privacy and Security Solutions into the Technological Architecture”, December 2000, pp.
1-12, Federal Trade Commission, US.

P|| Federal Trade Commission, Agendafor “The Mobile Wireless Web, Data Services and Beyond: EmergingTechnologies and ConsumerIssues”, December 2000, pp. 1-3, Federal Trade Commission, US.
Federal Trade Commission, Conference Proceedingsfor “The Mobile Wireless Web, Data Services and
Beyond: Emerging Technologies and Consumer Issues”, December 2000, pp. 1-59, vol. 1, Federal Trade
Commission, US.

Federal Trade Commission, Conference Proceedingsfor “The Mobile Wireless Web, Data Services and
Beyond: Emerging Technologies and Consumer Issues”, December 2000, pp. 1-97, vol. 2, Federal Trade
Commission, US.

P|| ASCHE, “The Omega System of Global Navigation’, 10" International Hydrographic Conference, April1972, pp. 87-99, US.

P|| KERNIGHAN, et al., “The C Programming Language”, 2" edition, AT&T Laboratories, 1988, 288 pages(pp. 1-288 in pdf), Prentice Hall, US.

P|| RAPPAPORT,“Wireless Communications: Principles & Practice” 2002, 639 pages (pp. 1-639 in pdf), 2"edition, Prentice-Hall Inc., US.

P|| ETSI, “Release Note: Recommendation GSM 06.10; GSM Full Rate Speech Transcoding; GSMfull ratespeech transcoding”, February 1992, 95 pages (pp. 1-95 in pdf), v. 3.2.0, ETSI, FR.
||_| Notice of Allowancein 16/116,215 mailed on 08/22/2019, 64 pages(pp. 1-64 in pdf).
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CANNOTBE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN

THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THEISSUE FEE NOW DUE.

 

HOW TO REPLYTO THIS NOTICE:

I. Review the ENTITY STATUSshownabove.If the ENTITY STATUSis shown as SMALL or MICRO,verify whether entitlement to that
entity status still applies.

If the ENTITY STATUSis the same as shown above, pay the TOTAL FEE(S) DUE shownabove.

If the ENTITY STATUSis changed from that shown above, on PART B - FEE(S) TRANSMITTAL,complete section number5 titled
"Changein Entity Status (from status indicated above)”.

For purposesof this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amountof small entity
fees.

II. PART B - FEE(S) TRANSMITTAL,orits equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATIONFEE(if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur dueto the difficulty in recognizing
the paper as an equivalent of Part B.

II. All communications regarding this application must give the application number. Please direct all communicationsprior to issuance to Mail
Stop ISSUE FEEunless advisedto the contrary.

IMPORTANT REMINDER:Maintenancefeesare duein utility patents issuing on applicationsfiled on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. Moreinformationis available at
www.uspto.gov/PatentMaintenanceFees.
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PARTB - FEE(S) TRANSMITTAL

Complete and sendthis form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to: (571)-273-2885
Commissioner for Patents
P.O. Box 1450

Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATIONFEE(if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondenceincluding the Patent, advance orders and notification of maintenancefees will be mailed to the current correspondence addressas indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS"for maintenancefee notifications.

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 transmission.

CURRENT CORRESPONDENCE ADDRESS(Note: Use Block 1 for any change of address)

59911 7590 05/26/2020 Certificate of Mailing or Transmission

MITCH HARRIS, LLC - GENERAL I hereby certify that this Fee(s) Transmittal is being deposited with the United
, States Postal Service with sufficient postage for first class mail in an envelope

P.O. BOX 1269 addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
ATHENS, GA 30603-1269 the USPTO via EFS-Webor by facsimile to (571) 273-2885, on the date below.

(Typed or printed name)

(Signature) (Date)

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. CONFIRMATIONNO.

16/788,498 02/12/2020 Mark Jefferson Reed TX1000-C12 8054

TITLE OF INVENTION: MOBILE WIRELESS DEVICE PROVIDING OFF-LINE AND ON-LINE GEOGRAPHIC NAVIGATION INFORMATION

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE|PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional SMALL $500 $0.00 $0.00 $500 08/26/2020

EXAMINER ART UNIT CLASS-SUBCLASS

PATEL, AJIT 2416 455-456300

1. Change of correspondenceaddressor indication of "Fee Address" (37
CFR 1.363).

2. For printing on the patent front page,list
(1) The namesof up to 3 registered patent attorneys
or agents OR,alternatively, 1
(2) The nameofa single firm (having as a member a
registered attorney or agent) and the names of upto=—-_2
2 registered patent attorneys or agents. If no nameis
listed, no namewillbe printed.

 

(I Change of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached.   
[I "Fee Address” indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Numberis required.

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

  
PLEASE NOTE: Unlessan assigneeis identified below, no assignee data will appear on the patent. If an assigneeis identified below, the document must have been previously
recorded,orfiled for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOTa substitute forfiling an assignment.

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

Please check the appropriate assignee category or categories (will not be printed on the patent) : (LV individual LJ Corporation or other private group entity (_] Government

4a. Fees submitted: (Llissue Fee (Ipublication Fee (if required) (VAdvance Order- # of Copies
4b. Method of Payment: (Pleasefirst reapply any previously paidfee shown above)

(_] Electronic Payment via EFS-Web (LI Enclosed check (LI Non-clectronic paymentby credit card (Attach form PTO-2038) (J The Directoris hereby authorized to charge the required fee(s), any deficiency, or credit any overpaymentto Deposit Account No.

5. Changein Entity Status (from status indicated above)
NOTE:Absenta valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee paymentin the micro entity amountwill not be accepted atthe risk of application abandonment.
NOTE:If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.
NOTE:Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

(I Applicantcertifying micro entity status. See 37 CFR 1.29

(I Applicantasserting small entity status. See 37 CFR 1.27  

(I Applicant changing to regular undiscounted fee status.

NOTE:This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.
  

  

Authorized Signature Date

Typed or printed name Registration No.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and TrademarkOffice
Address; COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
www.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. CONFIRMATIONNO.

 
16/788,498 02/12/2020 Mark Jefferson Reed TX1000-C12 8054

59911 7590 05/26/2020

MITCH HARRIS, LLC - GENERAL PATEL, AJIT
P.O. BOX 1269

ATHENS, GA 30603-1269
2416

DATE MAILED:05/26/2020

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

The Office has discontinued providing a Patent Term Adjustment (PTA)calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustmenton the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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OMB Clearance and PRA BurdenStatement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Numberand expiration date for the
agency to display on the instrumentthat will be used to collect the information and (i) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public whichis to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Timewill vary 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 of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMSTO THIS ADDRESS. SEND TO: Commissioner for Patents, P-O. Box 1450, Alexandria,

Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no personsare required to respond to acollection
of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not
be able to process and/or examine your submission, which mayresult in termination of proceedings or abandonment
of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of

Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting
a request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Memberwith respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuantto the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed,as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSAaspart of that agency's responsibility
to recommend improvements in records managementpractices and programs, under authority of 44 U.S.C.
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall
not be used to make determinations about individuals.

8. Arecord from this system of records may be disclosed,as a routine use, to the public after either publication of
the application pursuantto 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routineuse, to the public if the record wasfiled
in an application which became abandonedorin which the proceedings were terminated and which application
is referenced by either a published application, an application open to public inspection or an issued patent. we9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or iollPBle Exhibit 1002
enforcement agency, if the USPTO becomesawareof a violation or potential violation of law or regulation?9° 86 of 2414
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. . 16/788, 498 Reed et al.

AJIT PATEL 2416 No

-- The MAILING DATEofthis communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITSIS (OR REMAINS) CLOSEDin this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85)or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANTOF PATENTRIGHTS.This application is subject to withdrawal from issueat the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.{¥} This communication is responsive to 2/12/20.
(_} A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/werefiled on .

2.3 An election was madebythe applicant in responseto a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporatedinto this action.

3.{¥] The allowed claim(s)is/are 1,3-6,9-18,20-21,23-27 and 29-30 . As a result of the allowed claim(s), you maybeeligible to benefit
from the Patent Prosecution Highwayprogram at a participating intellectual property office for the corresponding application. For
more information, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to
PPHfeedback@uspto.gov.

4.3 Acknowledgmentis madeof a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:

a) CAI b)(J Some  *c) L) Noneofthe:

1. C Certified copies of the priority documents have been received.
2. (J Certified copies of the priority documents have been received in Application No.

3. LJ Copiesof the certified copies of the priority documents have been receivedin 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 communicationto file a reply complying with the requirements
noted below.Failure to timely comply will result in ABANDONMENTofthis application.
THIS THREE-MONTHPERIOD IS NOT EXTENDABLE.

5.) CORRECTED DRAWINGS(as "replacement sheets") must be submitted.
( including changes required by the attached Examiner's Amendment / Commentorin the Office action of

Paper No./Mail Date .

Identifying indicia such as the application number(see 37 CFR 1.84(c)) should be written on the drawingsin 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 OFand/or INFORMATION aboutthe deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's commentregarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1.{¥] Notice of References Cited (PTO-892) 5.(¥]Examiner's Amendment/Comment
2.[¥} Information Disclosure Statements (PTO/SB/08), 6.|¥}Examiner's Statement of Reasonsfor Allowance

Paper No./Mail Date .
3. Examiner's Comment Regarding Requirementfor Deposit 7. L) Other .

of Biological Material
4.{Y} Interview Summary (PTO-413),

Paper No./Mail Date.

/AJIT PATEL/

Primary Examiner, Art Unit 2416

 
U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20200518
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Application/Control Number: 16/788,498 Page 2
Art Unit: 2416

DETAILED ACTION

Notice of Pre-AlA or AIA Status

1. The present application is being examined under the pre-AlAfirst to invent

provisions.

EXAMINER’S AMENDMENT

2. An examiner’s amendmentto the record appears below. Should the changes

and/or additions be unacceptable to applicant, an amendment maybefiled as provided

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

submitted no later than the paymentof the issuefee.

Authorization for this examiner’s amendment wasgivenin an interview with Mr.

Harris on 5/18/20.

3. The application has been amendedasfollows:

1. (Currently amended) A wireless communications system including:

a first radio-frequency transceiver within a wireless mobile communications

device and an associatedfirst antenna to whichthefirst radio-frequencytransceiveris

coupled, wherein the first radio-frequency transceiveris configured for radio-frequency

communication with a wireless communications network;

a first processor within the wireless mobile communications device coupled to

the at least onefirst radio-frequency transceiver programmedto receive information

indicative of a location of the wireless mobile communications device frerathe-wireless

communicatorsneiwerkand generate an indication of a location of the wireless mobile

communications device with respect to geographic features according to mapping

information stored within the wireless mobile communications device, and wherein the

Apple Exhibit 1002
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Application/Control Number: 16/788,498 Page 3
Art Unit: 2416

first processor determines user navigation information and displays #6 the user

navigation information according to the location of the wireless mobile communications

device with respect to the geographic features and a destination specified bythe-user at

the wireless mobile communications device, wherein the first processor further sends

the user navigation information to the network as a number of segments, wherein at

least one other processor outside the network updates the user navigation information

in conformity with traffic congestion information accessible to the at least one other

processor outside the network by computing a numerical value for the segments

corresponding to the expected time to travel through the segments, updates the user

navigation information in conformity with the numerical values for the segments, and

sends the updated user navigation information to the wireless mobile communications

device;

at least one second radio-frequency transceiver and an associated at least one

second antenna of the wireless communications network to which the second radio-

frequencytransceiveris coupled; and

a second processorcoupledto the at least one second radio-frequency

transceiver programmed to acquire the information indicative of a location of the

wireless mobile communications device, wherein the second processorselectively

acquires the information indicative of a location of the wireless mobile communications

device dependent on the setting of preference flags, wherein the second processor

acquires the information indicative of a location of the wireless mobile communications

device if the preferenceflags are set to a state that permits tracking eHRe+user of the

wireless mobile communications device, and wherein the second processor does not

Apple Exhibit 1002
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acquire the information indicative of the location of the wireless mobile communications

device if the preferenceflags are set to a state that prohibits tracking of the wireless

mobile communications device.

2. (Canceled)

3. (Currently Amended) The wireless communications system of Claim 1, wherein the

first processoris further programmedto:

determine whetheror not the mapping information stored within the wireless

mobile communications device is sufficient to display the navigation information te+he

USEF,

responsiveto the first processor determining that the mapping information is

sufficient, the processordisplaying the navigation information te+heuser;

responsiveto the first processor determining that the mapping information is not

sufficient, the first processor requesting additional mapping information from at least

one other processor outside the wireless communications network; and

responsive to the first processor requesting additional mapping information from

at least one other processoroutside the wireless communications network,thefirst

processorreceiving the additional mapping information from the at least one other

processoroutside the wireless communications network andthefirst processor

displaying the navigation information te+he-user using the additional mapping

information.
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4. (Original) The wireless communications system of Claim 3, wherein the first

processorfurther updates the mapping information stored within the wireless mobile

communications device with the additional information received from the wireless

communications network.

5. (Currently Amended) The wireless communications system of Claim 4, wherein the

first processor, responsive to not receiving the additional mapping information from the

wireless communications network, displaying displays a notice te¢+he-user that the

destination could not be found.

6. (Original) The wireless communications system of Claim 2, wherein the first

processorfurther requests from the wireless communications network,traffic congestion

information, wherein the first processor receives the requestedtraffic congestion

information and determines the user navigation information in conformity with the

receivedtraffic congestion information.

Claims 7-8 are canceled.

9. (Currently Amended) The wireless communications system of Claim 14, wherein the

another processor determines whetheror not the updated user navigation information

already exists in the wireless mobile communications device, and does nottransmit the

updated user navigation information to the wireless mobile communications deviceif the
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updated user navigation information already exists in the wireless mobile

communications device.

10. (Original) The wireless communications system of Claim 1, wherein the first

processorfurther sends the indication of a location of the wireless mobile

communications device with respect to the geographic features to the network, wherein

at least one other processoroutside the networkreceives the indication of a location of

the wireless mobile communications device, determines the user navigation information

in conformity with the location of the wireless mobile communications device and

transmits the user navigation information to the wireless mobile communications device.

11. (Original) The wireless communications system of Claim 1, wherein the preference

flags are specified by t#he-useref the wireless mobile communications device and

transmitted to the at least one second radio-frequencytransceiver.

12. (Original) The wireless communications system of Claim 1, wherein the preference

flags have more than two statesincluding at least: a first state that prohibits tracking of

the mobile wireless communications device, a second state that permits open access to

the location of the wireless mobile communications device and information associated

with the wireless mobile communications device, and a third state that provides access

to the information indicative of the location of the wireless mobile communications

device but not information associated with the wireless mobile communications device

other than a generic identifier, and wherein the second processorprovides information

Apple Exhibit 1002
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about te a user of the wireless mobile communications device to at least one other

processor outside the networkin conformity with permissions specified by the

preference flags.

13. (Currently Amended) The wireless communications system of Claim 12, wherein

the preference flags have morethan three states, including at least a fourth state that

provides accessto the location of the wireless mobile communications device and

demographic information associated with the wireless mobile communications device,

but not a name of the user associated with the wireless mobile communications device

or otherprivate information.
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14. (Currently Amended) A method of providing navigation information within a wireless

communications network, the method comprising:

at a wireless mobile communications device coupled to the wireless

communications network and havinga first radio-frequency transceiver coupled to an

associated first antenna, receiving information indicative of a location of the mobile

wireless communications device;

within the wireless mobile communications device,a first processor within the

wireless mobile communications device coupledto the first radio-frequency transceiver

generating an indication of a location of the at least one wireless mobile

communications device with respect to geographic features according to mapping

information retrieved from a storage within the wireless mobile communications device;

the first processor determining user navigation information;

sending the user navigation information to the at least one other processor

outside the network as a number of segments:

at a remote location within the at least one other processor outside the network,

updating the user navigation information in conformity with traffic congestion information

accessible to the remote location within the network by computing a numerical value for

the segments corresponding to the expected time to travel through the segments, and

wherein the updating is performed in conformity with the numerical values for the

number of segments:

sending the updated user navigation information to the wireless mobile

communications device;
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the first processordisplaying t#¢+he-user the user navigation information

according to the location of the wireless mobile communications device with respectto

the geographic features and a destination specified by #te-userat the wireless mobile

communications device;

within the wireless communications network, a second processorcoupled to at

least one second radio-frequency transceiver coupled to an associated second antenna

selectively acquiring the information indicative of a location of the wireless mobile

communication device in dependence ona setting of preference flags, wherein the

selectively acquiring the information indicative of a location of the wireless mobile

communications deviceif the preference flags are set to a state that permits tracking of

the user of the wireless mobile communications device, and wherein the selectively

determining does not acquire the information indicative of a location of the wireless

mobile communications device if the preference flags are set to a state that prohibits

tracking of the wireless mobile communications device.

15. (Original)The method of Claim 14, further comprising within the wireless mobile

communications device, determining the user navigation information.

16. (Currently Amended) The method of Claim 15, further comprising:

within the wireless mobile communications device, determining whetheror not

the mapping information stored within the wireless mobile communications device is

sufficient to display the navigation information te+the-user;
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responsive to determining that the mapping information is sufficient, displaying

the navigation information te+he-user;

responsive to determining that the mapping information is not sufficient,

requesting additional mapping information from at least one other processor outside the

wireless communications network; and

responsive to the requesting additional mapping information from the at least one

other processoroutside the wireless communications network, receiving the additional

mapping information from the at least one other processor outside the wireless

communications network and displaying the navigation information t#¢+he-user using the

additional mapping information.

17. (Original) The method of Claim 16, further comprising updating the mapping

information stored within the wireless mobile communications device with the additional

information received from the at least one other processoroutside the wireless

communications network.

18. (Currently Amended) The method of Claim 16, further comprising responsive to not

receiving the additional mapping information from the at least one other processor

outside the wireless communications network,displaying a notice te+the-user that the

destination could not be found.

19. (Canceled)
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20. (Original) The method of Claim 19, further comprising, at the remote location,

determining whetheror not the updated user navigation information already exists in the

wireless mobile communications device, and wherein the transmitting of the updated

user navigation information is not performedif the updated user navigation information

already exists in the wireless mobile communications device.

21. (Original) The method of Claim 14, further comprising:
requesting from the at least one other processor outside the wireless

communications network,traffic congestion information;

receiving the requestedtraffic congestion information at the mobile wireless

communications device; and

determining the user navigation information in conformity with the receivedtraffic

congestion information.

22. (Canceled)

23. (Original) The method of Claim 14, further comprising:

at the wireless mobile communications device, sending the location of the

wireless mobile communications device with respect to the geographic features to at

least one other processor outside the network;

receiving the location of the wireless mobile communications device at the at

least one other processor outside the network; and

at a remote at least one other processor outside the network, determining the

user navigation information in conformity with the location of the wireless mobile

communications device; and
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transmitting the user navigation information to the wireless mobile

communications device.

24. (Currently Amended) The method of Claim 14, wherein the preference flags are

specified by the a user associated with ef the wireless mobile communications device,

and wherein the method further comprises transmitting the preferenceflags to the at

least one second radio-frequency transceiver.

25. (Currently Amended) The method of Claim 14, wherein the preference flags have

more than twostates including at least: a first state that prohibits tracking of the mobile

wireless communications device, a second state that permits open accessto the

location of the wireless mobile communications device and information associated with

the wireless mobile communications device, and a third state that provides accessto

the location of the wireless mobile communications device but not information

associated with the wireless mobile communications device other than a generic

identifier, and wherein method further comprises the second processorproviding

information about a the user ef associated with the wireless mobile communications

device to at least one other processor outside the wireless network in conformity with

permissions specified by the preferenceflags.

26. (Original) The method of Claim 25, wherein the preference flags have more than

three states, including at least a fourth state that provides accessto the location of the

wireless mobile communications device and demographic information associated with
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the wireless mobile communications device, but not a name of the user associated with

the wireless mobile communications device or otherprivate information.

27. (Currently Amended) A wireless mobile communications device including:

a radio-frequency transceiver and an associated antenna to which the radio-

frequencytransceiver is coupled, wherein the radio-frequency transceiver is configured

for radio-frequency communication with a wireless communications network; and

a first processor coupled to the at least one radio-frequency transceiver

programmedto receive a location of the wireless mobile communications device and

generate an indication of a location of the at least one wireless mobile communications

device with respect to geographic features according to mapping information stored

within the wireless mobile communications device, wherein the first processor

determines whetheror not the mapping information stored within the wireless mobile

communications device is sufficient to display the navigation information to the user,

responsiveto the first processor determining that the mapping information is not

sufficient, the first processor requesting additional mapping information from at least

one other processoroutside the wireless communications network and responsive to

the first processor requesting additional mapping information from the at least one other

processor outside the wireless communications network, receiving the additional

mapping information from the at least one other processor outside the wireless

communications network and updating the mapping information stored within the

wireless mobile communications device, wherein the first processor determines and

displays the navigation information to the user using the additional mapping information,

the location of the wireless mobile communications device with respect to the
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geographic features and a destination specified by the user at the wireless mobile

communications device, and wherein the first processor communicates to the mobile

communications networka setting of preference flags, wherein the first processor

further sends the user navigation information to the at least one other processor outside

of the network, wherein the at least one other processor outside of the network updates

the user navigation information in conformity with traffic congestion information

accessible to the other processor coupled to the network and transmits the updated

user navigation information to the mobile device, wherein the first processor further

sends the user navigation information to the at least one other processor outside of the

network as a number of segments, and wherein the at least one other processoroutside

of the network computes a numerical value for each segment corresponding to the

expected time to travel through the segment and wherein the user navigation

information is updated in conformity with the numerical values for the numberof

segments, wherein whereby the mobile communications network selectively acquires

information indicative of a location of the mobile communications device and

communicatesthe information indicative of a location of the wireless mobile

communications device to the wireless mobile communications device dependent on

the setting of the preference flags, wherein if the preference flags are set to a state that

permits tracking of the user of the wireless mobile communications device the at least

oneother processor outside the wireless communications networkreceivesthe location

of the wireless mobile communications device, and wherein if the preference flags are

set to a state that prohibits tracking of the wireless mobile communications device, the
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at least one other processoroutside the wireless communications network does not

receive the location of the wireless mobile communications device.

28. (Canceled).

29. (Currently Amended) The wireless mobile communications device of Claim 27 28,

wherein the another processor determines whetheror not the updated user navigation

information already exists in the wireless mobile communications device, and does not

transmit the updated user navigation information to the mobile device if the updated

user navigation information already exists in the wireless mobile communications

device.

30. (Original) The wireless mobile communications device of Claim 27, wherein the

preference flags have more than two states including at least: a first state that prohibits

tracking of the mobile wireless communications device, a second state that permits

open accessto the location of the wireless mobile communications device and

information associated with the wireless mobile communications device, and a third

state that provides accessto the location of the wireless mobile communications device

but not information associated with the wireless mobile communications device other

than a generic identifier, whereby the wireless communications network processor

provides information about the user of the wireless mobile communications devicein

conformity with permissions specified by the preference flags.
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EXAMINER’S AMENDMENT

Allowable Subject Matter

4. The following is an examiner’s statement of reasons for allowance: Theprior art

of Stilp fail to disclose

1. A wireless communications system including:

a first radio-frequency transceiver within a wireless mobile communications

device and an associated first antenna to whichthefirst radio-frequencytransceiveris

coupled, wherein the first radio-frequency transceiver is configured for radio-frequency

communication with a wireless communications network;

a first processor within the wireless mobile communications device coupled to

the at least onefirst radio-frequency transceiver programmedto receive information

indicative of a location of the wireless mobile communications device and generate an

indication of a location of the wireless mobile communications device with respect to

geographic features according to mapping information stored within the wireless mobile

communications device, and wherein the first processor determines user navigation

information and displays the user navigation information according to the location of the

wireless mobile communications device with respect to the geographic features and a

destination specified at the wireless mobile communications device, wherein the first

processorfurther sends the user navigation information to the network as a numberof

segments, wherein at least one other processor outside the network updates the user

navigation information in conformity with traffic congestion information accessible to the

at least one other processor outside the network by computing a numerical value for the

segments corresponding to the expected time to travel through the segments, updates
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the user navigation information in conformity with the numerical values for the

segments, and sends the updated user navigation information to the wireless mobile

communications device;

at least one second radio-frequency transceiver and an associated at least one

second antenna of the wireless communications network to which the second radio-

frequencytransceiveris coupled; and

a second processor coupledto the at least one second radio-frequency

transceiver programmed to_ acquire the information indicative of a location of the

wireless mobile communications device, wherein the second processorselectively

acquires the information indicative of a location of the wireless mobile communications

device dependenton the setting of preference flags, wherein the second processor

acquires the information indicative of a location of the wireless mobile communications

device if the preference flags are set to a state that permits tracking of the wireless

mobile communications device, and wherein the second processor does not acquire the

information indicative of the location of the wireless mobile communications deviceif the

preference flags are set to a state that prohibits tracking of the wireless mobile

communications device.

14. A method of providing navigation information within a wireless communications

network, the method comprising:

at a wireless mobile communications device coupled to the wireless

communications network and havingafirst radio-frequency transceiver coupled to an

associated first antenna, receiving information indicative of a location of the mobile

wireless communications device;
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within the wireless mobile communications device,a first processor within the

wireless mobile communications device coupled to thefirst radio-frequency transceiver

generating an indication of a location of the at least one wireless mobile

communications device with respect to geographic features according to mapping

information retrieved from a storage within the wireless mobile communications device;

the first processor determining user navigation information;

sending the user navigation information to the at least one other processor

outside the network as a number of segments:

at a remote location within the at least one other processor outside the network,

updating the user navigation information in conformity with traffic congestion information

accessible to the remote location within the network by computing a numerical value for

the segments corresponding to the expected time to travel through the segments, and

wherein the updating is performed in conformity with the numerical values for the

number of segments:

sending the updated user navigation information to the wireless mobile

communications device;

the first processor displaying the user navigation information according to the

location of the wireless mobile communications device with respect to the geographic

features and a destination specified by the wireless mobile communications device;

within the wireless communications network, a second processor

coupled to at least one second radio-frequency transceiver coupled to an associated

second antenna selectively acquiring the information indicative of a location of the

wireless mobile communication device in dependence on a setting of preference flags,
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wherein the selectively acquiring the information indicative of a location of the wireless

mobile communications device if the preference flags are set to a state that permits

tracking of the user of the wireless mobile communications device, and wherein the

selectively determining does not_acquire the information indicative of a location of the

wireless mobile communications device if the preference flags are set to a state that

prohibits tracking of the wireless mobile communications device.

27. A wireless mobile communications device including:

a radio-frequency transceiver and an associated antenna to whichthe radio-

frequencytransceiver is coupled, wherein the radio-frequencytransceiver is configured

for radio-frequency communication with a wireless communications network; and

a first processor coupled to the at least one radio-frequency transceiver

programmedto receive a location of the wireless mobile communications device and

generate an indication of a location of the at least one wireless mobile communications

device with respect to geographic features according to mapping information stored

within the wireless mobile communications device, wherein the first processor

determines whetheror not the mapping information stored within the wireless mobile

communications device is sufficient to display the navigation information to the user,

responsiveto the first processor determining that the mapping information is not

sufficient, the first processor requesting additional mapping information from at least

one other processoroutside the wireless communications network and responsive to

the first processor requesting additional mapping information from the at least one other

processor outside the wireless communications network, receiving the additional

mapping information from the at least one other processor outside the wireless
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communications network and updating the mapping information stored within the

wireless mobile communications device, wherein the first processor determines and

displays the navigation information to the user using the additional mapping information,

the location of the wireless mobile communications device with respectto the

geographic features and a destination specified by the user at the wireless mobile

communications device, and wherein the first processor communicates to the mobile

communications network a setting of preference flags, wherein the first processor

further sends the user navigation information to the at least one other processor outside

of the network, wherein the at least one other processor outside of the network updates

the user navigation information in conformity with traffic congestion information

accessible to the other processor coupled to the network and transmits the updated

user navigation information to the mobile device, wherein the first processor further

sends the user navigation information to the at least one other processor outside of the

network as a numberof segments, and wherein the at least one other processor outside

of the network computes a numerical value for each segment corresponding to the

expected time to travel through the segment and wherein the user navigation

information is updated in conformity with the numerical values for the numberof

segments, wherein the mobile communications network selectively acquires

information indicative of a location of the mobile communications device and

communicatesthe information indicative of a location of the wireless mobile

communications device to the wireless mobile communications device dependent on

the setting of the preference flags, wherein if the preference flags are set to a state that

permits tracking of the user of the wireless mobile communications device the at least
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one other processor outside the wireless communications networkreceives the location

of the wireless mobile communications device, and wherein if the preference flags are

set to a state that prohibits tracking of the wireless mobile communications device, the

at least one other processor outside the wireless communications network does not

receive the location of the wireless mobile communications device.

Any comments considered necessary by applicant must be submitted no later

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

accompanythe issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasonsfor Allowance.”

Conclusion

5. Any inquiry concerning this communication or earlier communications from the

examiner should be directed to AJIT PATEL whose telephone numberis (571)272-

3140. The examiner can normally be reached on Monday-Friday 9AM-5PM.

Examiner interviews are available via telephone, in-person, and video

conferencing using a USPTO supplied web-basedcollaboration tool. To schedule an

interview, applicant is encouraged to use the USPTO Automated Interview Request

(AIR) at http:/Awww.uspto.gov/interviewpractice.

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

supervisor, NOEL BEHARRYcanbe reached on 571-270-5630. 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 https://ppair-

my.uspto.gov/pair/PrivatePair. Should you have questions on accessto the Private

PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197(toll-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.

/AJIT PATEL/

Primary Examiner, Art Unit 2416

Apple Exhibit 1002
Page 108 of 2414



Apple Exhibit 1002 
Page 109 of 2414

Application No. Applicant(s)

16/788,498 Reedetal.

Examiner Art Unit AIA (FITF) Status

AJIT PATEL 2416 No

Examiner-InitiatedInterview Summary

 

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

(1) AJIT PATEL.

(2) Mr. M. Harris.

Date of Interview: 18 May 2020.

Type: Telephonic (J) Video Conference
C] Personal [copy given to: CF) applicant (J applicant's representative]

Exhibit shown or demonstration conducted: © Yes No.

If Yes, brief description:

Issues Discussed (1101 (1112 ()102 (1103 Others
(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)

Claim(s) discussed: 1-30.

Identification of prior art discussed: N/A.

Substanceof Interview

(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a reference

or a portion thereof, claim interpretation, proposed amendments, arguments of any applied referencesetc...)

The examiner and the attorney discussed about the allowable subject matter in the dependent claims. The attorney
agreedto incorporate the allowable subject matter in all independent claims and authorized the examiner's
amendment. The attorney also agreedtofile the TD related to U.S. Pat. # 9549388..

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

Examiner recordation instructions: Examiners must summarize the substanceof any interview of record. A complete and proper recordation of the
substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the general
thrust of each argumentor issue discussed, a generalindication of any other pertinent matters discussed regarding patentability and the general results or
outcomeofthe interview, to include an indication as to whether or not agreement was reached on the issuesraised.

CJ Attachment

[AJIT PATEL/

Primary Examiner, Art Unit 2416

 
U.S. Patent and Trademark Office

PTOL-413B (Rev. 8/11/2010) Interview Summary Paper No. 20200518
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peleanae ganaaaaaaaaaaaaaaaaaiaaiaaaaaaaaaaaaaaaaaaaaaaaaaaaaanna

16 525281 15 and @ad<"20011004" US-PGPUB; OR ON 2020/05/20 -
pg ‘USPAT; USOCR; | 19:51

FPRS; EPO; JPO;
‘DERWENT;
IBM_TDB 
 

ESEREERECEUPOCUCEOSOSUCCOSESUCEOISUCCOCOSUSCOSOCECEOCESUCCOSESUSEESESUCEOSOSUCEOSOCECEOCOSECCOSOSUCCOCOSECCOLOSECEOSESE DT CCOCUCEESESUCEOSOSECEOSOSUCEOCOSECEOSOSUESOCESUCEOTOSESTOSOCECEOSOSUECOSESESCESESECEOSOSESEOCESECEOSOSECEOLOSECEOCESESNS): ¥ ¥

L17 1238 16 and ((location or position) same _US-PGPUB; OR ON 2020/05/20
(device or mobile or wtru or station |USPAT; USOCR; : 19:52
‘or ue or (user adj equipment) or ‘FPRS; EPO; JPO;:
phone or apparatus) same map$3__DERWENT;
‘same stor$4) IBM_TDB

L18 0 17 and (navigat$5 sameinformation US-PGPUB; OR ‘ON 2020/05/20 |
PE ‘same number same segment same —USPAT; USOCR; : 19:53

‘value same expected same time -FPRS; EPO; JPO;:
sametravel) ‘DERWENT;

IBM_TDB

 

AAAARAEAAAE SE AAAGRGE AAAS GEAESGE GAG SG DORE SG ROE CE CORO CE CORO E SOROS ESO ESOEOEEOE GOOOEERS UEALGESOREEEOQE

L190 17 and (set$4 sameflag same 'US-PGPUB; OR ON 2020/05/20.
Gg ‘preference same(location or ‘USPAT; USOCR; | 19:54

position) same track$4 same 'FPRS; EPO; JPO; |
‘permit$5 same prohibit$4) ‘DERWENT;

IBM_TDB
 

qeeevueeneetevereeyyeanoeyaearoeyS QubeevaeaEEO OOOH OEDEOOEOEDEOEEOEDEODEOEDEOOEOED OOOH OED EOOEOEDEOOE OED HOOP OEDHOOEOEDEOGES EyEeEEOEDEOOEOEDEOOEOEOEOEEOEDEOOEOEDEOOE PoHDEEOEDEOOEOEOEOOEOEOEOGE PeEDEEOEOEOOEOEDEOD pEOEOEEOEDEOEEOEDEOEEOEOEEEEEES

‘L120 1 16 and (set$4 sameflag same 'US-PGPUB; OR ON 2020/05/20 |
po ‘preference same(location or ‘USPAT; USOCR; | 19:54

‘position) same track$4 same -FPRS; EPO; JPO;:
‘permit$5 same prohibit$4) ‘DERWENT;

IBM_TDB

121.0 20 and (navigat$5 sameinformation US-PGPUB; ‘OR ON 2020/05/20 -
og ‘same number same segment same USPAT; USOCR; | 19:56

value same expected same time ‘FPRS; EPO; JPO;:
sametravel) ‘DERWENT;

 
 
 

and ((location or position) same:
(device or mobile or wtru or station ‘USPAT; USOCR;
‘or ue or (user adj equipment) or -FPRS; EPO; JPO;:
‘phone or apparatus) same map$3 DERWENT;
‘same stor$4 same user same IBM_TDB
‘navigation sameinformation)

  

 
 22 and (traffic same congestion  _-US-PGPUB; ‘OR ON —.2020/05/20 |

same navigation same information ‘USPAT; USOCR; . 20:01
‘same segment sametravel same -FPRS; EPO; JPO;:
update) ‘DERWENT;

IBM_TDB
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peleanae ganaaaaaaaaaaaaaaaaaiaaiaaaaaaaaaaaaaaaaaaaaaaaaaaaaanna

22 and ((location or position) same
‘(device or mobile or wtru or station
‘or ue or (user adj equipment) or
‘phone or apparatus) same
‘preference same flag same track$5
same set$4)

‘US-PGPUB;
‘USPAT; USOCR; |
-FPRS; EPO; JPO;:
‘DERWENT;
IBM_TDB

‘OR ON 2020/05/20
'20:03

vavyeeneveeetoeyaeateeyyeateyaeaEaEDHOOEEDEOOEOEDEOOEOEDEOOEOEOEOEEOEDEOEEOEDEOOEOEDEOEEEDEOOEOEDEOOEOEDEOEEOEDEOEEOEDYOEEOEDEOEEOEDEOEEOEDEOEEOEDEOEEOEDEOEEOEDEOEEOEDEOEEOEDE OEE OEDEDOEOEDEOEEOEEDEEOEDEDEEOEDEDEEEEOEOEEEE ED EEEEEDEEEEEEES

gorepersprcaaapoanoraapeaaoaasoraaeaaaa FEpe
‘Default
‘Operator

‘Plurals.‘Time
‘Stamp

$queevveeneeys puneevaeanoey pureevaeataeyaeaEEDOOOEOEDEOOEOED OOOH OEDEOOEOEOEOOEEDEOEEOEDEOOEOEDEOOEOEDEOOEOEOEOOEOEDEOOEOEDEOEE EOE pEDEDEOEEOEDEOEEOEDEOOEOE: oEEDEDEOOEOEDEOOEOEDEOEEOEOEY poEDEOEEOEOEOEE EOE yEOEDEOEEOEOEOOEOEDEOOEEEDEEEEEES

2667 (generats4 same location same map$4 same us: ON —.2020/05/20
20:05

SOEREREEEDEEEEE: > $

(geographic same information samelocation US- ON —.2020/05/20
'20:07

CAAAAALALAAS ALAAAAA: + $

SAEAEESESFEEESEE

2020/05/20

‘(navigation sameinformation sametraffic _US-
‘same congestion same travel same segment PGPUB;

USPAT

‘(set$4 same location same preference same ‘US-

ON 2020/05/20
'20:09

'20:10

SARAA,A,

ON 2020/05/20
20:11

:

t

125
Fo ‘information samestor$4).clm.

‘L26 105
isame display same destination).clm.

127 2

‘same update same numerical same
‘value).clm.

128 1
‘flag same permit same prohibit).clm.

L291=:25 and 26 and 27 and 28

5/20/2020 8:11:59 PM
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PTO/SB/26

Doc Code: DIST.E.FILE U.S. Patent and TrademarkOffice

DocumentDescription: Electronic TerminalDisclaimer- Filed Department of Commerce

Electronic Petition Request TERMINALDISCLAIMER TO OBVIATE A DOUBLE PATENTING REJECTION OVERA
“PRIOR” PATENT

Title of Invention

MOBILE WIRELESS DEVICE PROVIDING OFF-LINE AND ON-LINE GEOGRAPHIC

NAVIGATION INFORMATION

x Filing of terminal disclaimer does not obviate requirement for response under 37 CFR 1.111 to outstandingOffice Action

IX] This electronic Terminal Disclaimeris not being used for a Joint Research Agreement.

Traxcell Technologies, LLC

The owner(s) with percentinterest listed above in the instant application hereby disclaims, except as provided below,the
terminal part of the statutory term of any patent granted on theinstant application which would extend beyondthe expiration
date of the full statutory term of prior patent number(s)

9549388

as the term ofsaid prior patent is presently shortened by anyterminal disclaimer. The owner hereby agrees that any patent so
granted on theinstant application shall be enforceable only for and during such period thatit and the prior patent are commonly
owned.This agreementruns with any patent granted on the instant application and is binding upon the grantee,its successors
or assigns.

In making the abovedisclaimer, the owner doesnotdisclaim the terminal part of the term of any patent granted on the instant
application that would extend to the expiration date of the full statutory term of the prior patent, "as the term ofsaid prior patent
is presently shortened by any terminal disclaimer,” in the event that said prior patentlater:
- expiresfor failure to pay a maintenancefee;
- is held unenforceable;

- is found invalid by a court of competentjurisdiction;
- is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;
- has all claims canceled by a reexamination certificate;
- is reissued; or

- is in any manner terminated prior to the expirationofits full statutory term as presently shortened by any terminal disclaimer.

@) Terminal disclaimer fee under 37 CFR 1.20(d)is included with Electronic Terminal Disclaimer request.
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| certify, in accordance with 37 CFR 1.4(d)(4), that the terminal disclaimer fee under 37 CFR 1.20(d)
required for this terminal disclaimer has already been paid in the above-identified application.

O

Applicant claims the following fee status:

@ Small Entity

©. Micro Entity

©_Regular Undiscounted

| hereby declare thatall statements made herein of my own knowledgeare true and thatall statements made on information and
belief are believed to be true; and further that these statements were made with the knowledge thatwillful false statements and
the like so made are punishable byfine or imprisonment, or both, under Section 1001 ofTitle 18 of the United States Code and
that such willful false statements may jeopardize the validity of the application or any patent issued thereon.

THIS PORTION MUST BE COMPLETEDBY THE SIGNATORY OR SIGNATORIES

| certify, in accordance with 37 CFR 1.4(d)(4) that | am:

© An attorney or agent registered to practice before the Patent and TrademarkOffice whois of record in
this application

Registration Number 42638

A sole inventor

A joint inventor; | certify that | am authorized to sign this submission on behalf of all of the inventors as evidenced by the
powerof attorneyin the application

A joint inventor; all of whom are signing this request

Signat
/Andrew Mitchell Harris #42,638/

*Statement under37 CFR 3.73(b)is required if terminal disclaimeris signed by the assignee (owner).
Form PTO/SB/96 maybe used for making this certification. See MPEP § 324.
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Electronic Patent Application Fee Transmittal

MOBILE WIRELESS DEVICE PROVIDING OFF-LINE AND ON-LINE GEOGRAPHIC

Title of Invention: NAVIGATION INFORMATION

First Named Inventor/Applicant Name: MarkJefferson Reed

Attorney Docket Number: TX1000-C12

Filed as Small Entity

Filing Fees for Utility under 35 USC 111(a)

Sub-Total in

Description Fee Code Quantity USD(S)

Basic Filing:ee

mee

Apple Exhibit 1002
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Extension-of-Time:

Miscellaneous:

Total in USD ($) 
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Doc Code: DISQ.E.FILE

DocumentDescription: Electronic Terminal Disclaimer —- Approved

Application No.: 16788498

Filing Date: 12-Feb-2020

Applicant/Patent under Reexamination: Reed

Electronic Terminal Disclaimer filed on May 19, 2020

ix] APPROVED

This patentis subject to a terminal disclaimer

[] DISAPPROVED

Approved/Disapproved by: Electronic Terminal Disclaimer automatically approved by EFS-Web

U.S. Patent and Trademark Office
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Electronic AcknowledgementReceipt

Application Number: 16788498

International Application Number:

Confirmation Number: 8054

MOBILE WIRELESS DEVICE PROVIDING OFF-LINE AND ON-LINE GEOGRAPHIC

Title of Invention: NAVIGATION INFORMATION

a
a

Paymentinformation:

[Pepostacoune—SSSCSCSC~idSCSSSS
[Rated——SSSSCSC*dS

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpaymentasfollows:
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File Listing:

Document DocumentDescription File Size(Bytes)/ Multi Pages
Number P Message Digest|Part/.zip| (if appl.)

1 Terminal Disclaimer-Filed (Electronic) eTerminal-Disclaimer.pdf 2d1282fc50d0de76141a1ced3d3a1689fdf9f|
385

Information:

2 Fee Worksheet (SB06) fee-info.pdf 2815eee95 23 edf23fd41 1fd191 1a8cddc5943}
cdfa

Information:

This AcknowledgementReceipt evidences receipt on the noted 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 componentsfora 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 shownonthis
AcknowledgementReceiptwill 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/903indicating acceptanceof the application asa
national stage submission under35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.
NewInternational Application Filed with the USPTO as a Receiving Office
If a new internationalapplication is being filed and the international application includes the necessary components for
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shown on this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and TrademarkOffice
Address; COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
www.uspto.gov 

16/788,498 02/12/2020 MarkJefferson Reed TX1000-C12 8054

MITCH HARRIS, LLC - GENERAL
P Oo BOX 1269 NGO, RICKY QUOC

ATHENS, GA 30603-1269

2464

04/28/2020 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)
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Application No. Applicant(s)
16/788,498 Reedetal.

Decision Granting Request for
PrioritizedExamination (Track 1)_\Examiner Art Unit AIA (FITF) Status

APRIL M WISE OPET No

1. THE REQUESTFILED 12 February 2020 IS GRANTED.

The above-identified application has met the requirementsfor prioritized examination
A. for an original nonprovisional application (Track I).
B. C3) for an application undergoing continued examination (RCE).

2. The above-identified application will undergo prioritized examination. The application will be
accorded special status throughoutits entire course of prosecution until one of the following occurs:

A. filing a petition for extension of time to extend the time period for filing a reply;

B. filing an amendment to amendthe application to contain more than four
independent claims,morethanthirtytotalclaims , or a multiple dependent claim;

filing a request for continued examination;

filing a notice of appeal:

filing a request for suspension of action;

mailing of a notice of allowance;

mailing of a final Office action;

completion of examination as defined in 37 CFR 41.102; or

abandonmentof the application.

Telephone inquiries with regard to this decision should be directed to undersigned at (571)272-1642.

In his/her absence, calls may be directed to Petition Help Desk at (571) 272-3282.

/APRIL M WISE/

Paralegal Specialist, Office of Petitions

 
U.S. Patent and Trademark Office

PTO-2298 (Rev. 02-2012)
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Atlomey Docket Number TX1000-02
in place of PTOMSECt

DECLARATION (7 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN |
APPLICATION DATA SHEET (7 CPR 4.76}

| Title of | MACHINE FOR PROVIDING A DYNAMIC DATABASE OF GEOGRAPHICLOCATION_
invention: | INFORMATION FOR A PLURALITY OF WIRELESS DEVICES AND PROCESS FOR

: MAKING SAME
As the below named inventor, i hereby declare that

Tres declaration

i is directed to:

| The allached application, or

bd United States apnication or PCT international application number
14/642 408 flad on Boyes.

The above-identified apoication wes makie or authorized to be made by rie.

i Relieve that ant the orginal inventor or an original join inventor of a claimed invention in the agglication,

E | acknewiedge the duty to disclose to ihe Patent and Trademark Office all information known fo me to be material to |
i palaniahilily of the subject matter claimed in this application, as “materiality” is defined in G7 C.F.R. 1.56, whieh § §
Ef understand inchides information that is net cumulative to information already of record, or being made of record in the |

application, and that (4) establishes, by itself or in combination with other information, @ orima facie case of |
f unpalentabdity of a claim: or (2) refutes, or is inconsigient with, a position the applicant takes in () opposing an i
E argurrient of unpatentabllly retied on by the Patent Office, or {i} asserting an arqument of patentability.

fi OECLARE THAT ALL STATEMENTS MADE OF MY OWN KNOWLEDGE ARE TRUE AND THAT ALL
» STATEMENTS MADE ON INFORMATION AND BELIEF ARE BELIEVED TO BE TRUE; ANG FURTHER THAT
f THESE STATEMENTS WERE MADE WITH THE KNOWLEDGE THAT WILLFUL FALSE STATEMENTS AND THE

URE SO MADE ARE PUNISHABLE BY FINE OR IMPRISONMENT, GR BOTH, UNDER SECTION 10804 OF
B TITRE 18 OF THE UNITED STATES CODE AND THAT SUCH WILLFUL FALSE STATEMENTS MAY JEOPARDIZE |
THE VALIDITY OF THE APPLICATION OR ANY PATENT ISSUED THEREON,

LEGAL NAME OF INVENTOR

| inventor: Stephen Michael Paik’ -“Diate

Signature: .ae Kad we

Note: An application data sheet {PIO(SB/14 or equivalent), including naming the entire inventive entity, mast accouipany
f thie form or musi have been previously fled. Use an additional PTOVALA/O)} form for each additional inventor,
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Electronic AcknowledgementReceipt

Application Number: 16788498

International Application Number:

Confirmation Number: 8054

MOBILE WIRELESS DEVICE PROVIDING OFF-LINE AND ON-LINE GEOGRAPHIC

Title of Invention: NAVIGATION INFORMATION

a
a

Paymentinformation:

 
Submitted with Payment

File Listing:

Document DocumentDescription File Size(Bytes)/ Multi Pages
Number P Message Digest|Part/.zip| (if appl.)

TX1000-

Oath or Declarationfiled C2_Declaration_Palik_signed.
pdf bSc9d488bacc25aef1b5 1ce63ca3d6ea236a9c87 
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The pagesize in the PDFis too large. The pages should be 8.5 x 11 or A4.If this PDF is submitted, the pageswill be resized uponentry into the
Image File Wrapper and mayaffect subsequent processing

Information:

This AcknowledgementReceipt evidences receipt on the noted 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 componentsfora 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 shownonthis
AcknowledgementReceiptwill 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/903indicating acceptanceof the application asa
national stage submission under35 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 Receiving Office
If a new internationalapplication is being filed and the international application includes the necessary components for
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shown on this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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Office of the Chief Nmencial Ofer 
Document Code:WFEE

User :C46153

Sale Accounting Date:04/1 5/2020

Sale Item Reference Number Effective Date

16788498 02/12/2020

Document Number Fee Code Fee Code Description Amount Paid
120204EC22041461 2051 LATE FILING FEE FOR OATH OR_ $80.00

DECLARATION

United States Patent and Trademark Office

Payment Method
Deposit Account
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UNITED STATES PATENT AND TRADEMARK OFFIGE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
! OX.

Alexandria, Virginia 22313-1450www.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO ITOT CLAIMSJIND CLAIMS

30 316/788,498 02/12/2020 1965 TX1000-C12

 
 
   

CONFIRMATION NO.8054

59911 FILING RECEIPT

POBOX1260 NNWL.yg40
ATHENS, GA 30603-1269

Date Mailed: 04/15/2020

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR,and TITLE OF INVENTION. Fees transmitted by check or draft are
subjectto collection.

Pleaseverify the accuracyof the data presented onthis receipt.If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts” or
other Notice requiring a responseforthis application, please submit any requestfor correction to this Filing Receipt
with your reply to the Notice. When the USPTO processesthe reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)
Mark Jefferson Reed, Tucson, AZ;

Stephen Michael Palik, Redondo Beach, CA;
Applicant(s)

Traxcell Technologies, LLC, Plano, TX;

Powerof Attorney: The patent practitioners associated with Customer Number 5991 1

Domestic Priority data as claimed by applicant
This application is a CON of 16/557,277 08/30/2019
which is a CON of 16/116,215 08/29/2018 PAT 10448209
which is a CON of 15/880,852 01/26/2018 PAT 10390175
which is a CON of 15/717,138 09/27/2017 PAT 9918196
which is a CON of 15/468,265 03/24/2017 PAT 9888353
which is a CON of 15/297 ,222 10/19/2016 PAT 9642024
which is a CON of 14/642,408 03/09/2015 PAT 9510320
which is a CON of 11/505,578 08/17/2006 PAT 8977284
whichis a CIP of 10/255,552 09/24/2002 ABN
whichclaims benefit of 60/383,528 05/28/2002
andclaims benefit of 60/3852,761 01/29/2002
and claims benefit of 60/335,203 10/23/2001
and claims benefit of 60/383,529 05/28/2002
and claims benefit of 60/3891 ,469 06/26/2002
and claims benefit of 60/353,379 01/30/2002

page 1 of 4
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and claims benefit of 60/381 ,249 05/16/2002
and claims benefit of 60/327,327 10/04/2001

Foreign Applications for which priority is claimed (You may beeligible to benefit from the Patent Prosecution
Highway program at the USPTO.Please see htto://www.uspto.gov for more information.) - None.
Foreign application information must be provided in an Application Data Sheetin order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 04/15/2020

The country code and numberof your priority application, to be usedfor filing abroad underthe Paris Convention,
is US 16/788,498

Projected Publication Date: 07/23/2020

Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **

Title

MOBILE WIRELESS DEVICE PROVIDING OFF-LINE AND ON-LINE GEOGRAPHIC NAVIGATION

INFORMATION

Preliminary Class

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider thefiling of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the sameinvention in membercountries, but does notresult in a grantof "an international
patent" and doesnoteliminate the need of applicantsto file additional documentsandfees in countries where patent
protection is desired.

Almost every country has its own patent law, and a persondesiring a patent in a particular country must make an
application for patent in that country in accordancewith its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised thatin the case of inventions madein the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. Thefiling of a U.S. patent application

page 2 of 4
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serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance asto the status of applicant's license for foreignfiling.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents”(specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlinesforfiling foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, orit
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http:/Avww.stopfakes.gov. Part of a Department of Commerceinitiative,
this website includes self-help "toolkits" giving innovators guidance on how to protectintellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcementissues, applicants may
call the U.S. Governmenthotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED"followed by a date appears on this form. Such licenses are issuedin all applications where
the conditions for issuance of a license have been met, regardless of whetheror not a license may be required as
set forth in 37 CFR 5.15. The scope andlimitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicatedis the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This licenseis to be retained by the licensee and maybe usedat any time onorafter the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s)filed under 37 CFR 1.53(d). This
license is not retroactive.

The grantof a license doesnot in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Governmentcontract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselvesof current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOESNOTappearonthis form. Applicant maystill petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from thefiling date of the application. If 6 months has lapsed
from thefiling date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee mayforeignfile the application pursuant to 37 CFR 5.15(b).
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SelectuSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
businessinvestment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote andfacilitate business investment. SelectUSAprovides information assistance to the international investor
community; serves as an ombudsmanfor existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic developmentorganizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http:/Awww.SelectUSA.govorcall
+1-202-482-6800.
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 16/788,498

APPLICATION AS FILED - PART| OTHER THAN

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY

BASIC FEE
(37 CFR 1.16(a), (b), or (c))
SEARCH FEE
SEARCHFm) N/A N/A N/A 330 NA||
OPOPnsioni hom
TOTAL CLAS aeeeeNOCEENOENT CLAIMS

If the specification and drawings exceed 100
APPLICATION SIZE|sheets of paper, the application size fee dueis
FEE $310 ($155 for small entity) for each additional
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.

41(a)(1)(G) and 37 CFR 1.16(s).

MULTIPLE DEPENDENT CLAIM PRESENT(37 CFR 1.16(j))

OTHER THAN

(Column 1) (Column 2) (Column 3) SMALL ENTITY SMALL ENTITY

* If the difference in column 1 is less than zero, enter "0" in column 2.

APPLICATION AS AMENDED- PARTII

CLAIMS HIGHEST
REMAINING NUMBER ADDITIONAL ADDITIONAL

AFTER PREVIOUSLY FEE($)
AMENDMENT PAID FOR

Total
(37 CFR 1.16(i))

Independent(37 CFR 1.16(h))

Application Size Fee (37 CFR 1.16(s))
AMENDMENTA

FIRST PRESENTATION OF MULTIPLE DEPENDENTCLAIM (37 CFR 1.16(j))

(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST

REMAINING NUMBER ADDITIONAL
AFTER PREVIOUSLY FEE($)

AMENDMENT PAID FOR
Total

(37 CFR 1.16(i))
Independent

(37 CFR 1.16(h))

Application Size Fee (37 CFR 1.16(s))
AMENDMENTB

FIRST PRESENTATION OF MULTIPLE DEPENDENTCLAIM (37 CFR 1.16(j))

* |f the entry in column 1 is less than the entry in column 2, write "0" in column 3.
* If the "Highest Number Previously Paid For" IN THIS SPACEis less than 20, enter "20".
* lf the "Highest Number Previously Paid For" IN THIS SPACEis less than 3, enter "3".

The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFIGE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTSQ. Box 1450

Alexandria, Virginia 22313-1450www.uspto.gov

APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

 
 
   

16/788,498 02/12/2020 Mark Jefferson Reed TX1000-C12

CONFIRMATION NO.8054

59911 INFORMAL NOTICE

MITCH HARRIS, LLC - GENERAL

P.O, BOX 1260 000.00800900840
ATHENS, GA 30603-1269 ber

Date Mailed: 04/15/2020

INFORMATIONAL NOTICE TO APPLICANT

Applicantis notified that the above-identified application contains the deficiencies noted below. No period for
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's
oath or declaration, the applicant mustfile an oath or declaration in compliance with 37 CFR 1.63, or a substitute
statementin compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the
expiration of the time period setin the "Notice of Allowability" to avoid abandonment. See 37 CFR 1.53(f).

The item(s) indicated below are also required and should be submitted with any reply to this notice to avoid
further processing delays.

« A properly executedinventor's oath or declaration has not been received for the following inventor(s):
Stephen Michael Palik

Questions about the contents of this notice and the

requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit,at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/fasrat/
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PTO/SB/(08-03)
Approved for use through 07/31/2006. OMB 0651-0031

U.S. Patent and Trademark Office. U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

Substitute for form 1449/PTO
Application Number 16/788,498

Filing Date 2/12/2020

INFORMATION DISCLOSURE First Named Inventor Reed= Unknown =

STATEMENT BY APPLICANT = Unknown =
Attorney Docket No. TX1000-C12

Examiner Document Number Publication Date Nameof Patentee or

Initials MM-DD-YYYY Applicant of Cited Document

-__[us-10300,176-82_[oe20200=iReedetalSCS
-_Tus-0,860,359-82[02-06-2018=ReedetaC
_Tus-0,642,024-82[08-02-2017=~Reedetal
-_Jous-0,549,368-82_[or-17-2017—~=~ReedetaS
_Tous-9,510,320-82[11-20-2016~~ReedetaS
_[us-2.977.264-82[0-10-2015=~ReedSCS
-_[[s-20030134648-A1[07-17-2003=~ReedSSCS
-_Tus-00te.196-82[031.2018—~—=~=i«dReedetaCS
_[Tus-10,448,200[10-15-2010——~—~=~dReedetaS
-_[[us-20200075038-A7[07-09-2020—*(ReedetalCS
-_Tous-1679,500[02-07-2020———~(ReedetalCS
7Tus-6,991,256-82[08-16-2005=Mandyam
_Tus-6,394,047-81[12-26-2001Andersson,etal.
-_Tus-7,680,240-82[03-20-2010——~([Anderson
_Tus-7,120,302-82|10-10-2008=~ChuetalCS
-_Jus6.157.888|12-05-2000~~Diluowetal
-__Jus-7,574.230-81_[oe-11-2000~~Ohetal——S
-_[[us-6.298,306-81|10-02-2001———~(Suarez,eta
7Tus-7,694,266-82[12-15-2008|McDougall,etal
_[Tus-6.751,443-82[06-15-2004——~([Haymes,etal
-__Tus-7,333,820-82[02-19-2008—‘([Shehaetal.——*
-_Jus-821e507-82[07-10-2012——~([Palmer,etal————
-_Jus-7,853.267-82[12442010——ivensen
-_[Jus901.26¢[05-31-2005MyrSSCS
7Jus3.419.868[12-31-1968——~—~ChisholmSS
7Jus4494.110[07-15-1985~~Wimbush
-_Tus-s.873,000_fozt6-1999~~unmetCS
-_Tus-s.990,518[07-27-1999|Ducharme,etal.
-_[[us-6,302,073-87|10-23-2001———=*Petty.etal.
_Tus-7,366,522-82[04-20-2008——~(ThomasCS
(1[us-6.799,049-81[09-26-2004—*(Zeliner,etal

Examiner: Date Considered:

 
Complete if Known

 
   

Pages, Columns, Lines, Where
Relevant Passages or Relevant

Figures Appear

 
EXAMINER:Initial if reference considered, whetheror not citation is in conformance with MPEP 609; Drawline through
citation if not in conformance and not considered. Include copyofthis form with next communication to applicant.
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Substitute for form 1449/PTO
Application Number 16/788,498

Filing Date 2/12/2020

|FirstNamedInventor_|INFORMATION DISCLOSURE ——
STATEMENT BY APPLICANT = Unknown =

Attorney Docket No. TX1000-C12

Examiner Document Number Publication Date Nameof Patentee or

Initials MM-DD-YYYY Applicant of Cited Document

|||us-4.908,629|03-13-1990|Apsell,etal
||us4801650[01-02-1990|Sheffer
|||s6,249,252-81|06-19-2001|Dupray,
|||us-6,249,680-81|06-19-2001|Waxetal,
||us-6,167,275|12-26-2000|Oros,etal
||us6091,956|07-18-2000Hollenberg
|||us-6,633,761-81|10-14-2003|Singhal,etal.
||us-5,561,704|10-01-1996|Salimando
||us-5,604,335|12-02-1997|Hollenberg
||us6,150,961|11-21-2000Alewine,etal,
||_|s-20150309295-A1|10-29-2015|Cocker,etal.
|||Us-7,082,365-82|07-25-2006|Sheha,etal.
||_|Us-20020052786-A1|05-02-2002|Kim,etal.
||dfus-5,933,10008-03-1999|Golding
||us6,052,598|04-18-2000|Rudrapatna,etal.
|||Us-6,362,783-81|03-26-2002|Sigiura,etal.
|||s6,505,114-82[01-07-2003|Luciani
|||us-6,314,365-81|11-06-2001|Smith
|||us-6,490,521-82_|12-03-2002|Wiener
|||s6,401,035-82|06-04-2002,fin
|||us-6,654,683-82_|11-25-2003|invetal.
|||us-7,389,179-82_[06-17-2008|inet.
||us6151505|11-21-2000|Larkins,etal
|||us-6,202,743-81[09-18-2001|Puetal
||us6111,539|08-29-2000|Mannings,etal.
||us-5,504,482[04-02-1996|Schreder
||uss,71209|ot-27-1998_|Pace,
|||Us-6,295,502-81|09-25-2001|Hancock,etal
|||us-6,542,816-81[04-01-2003toetal
||us-5,959,577_|09-28-1999Fanetal
||us-6,088,504|07-11-2000|Kingdon,etal
|||us-6,677,894-82|01-13-2004|Sheynblat,etal.
|||us-6,603,977-81|08-05-2003|Walshetal.
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Substitute for form 1449/PTO
Application Number 16/788,498

Filing Date 2/12/2020

|FirstNamedInventor_|INFORMATION DISCLOSURE ——
STATEMENT BY APPLICANT = Unknown =

Attorney Docket No. TX1000-C12

Examiner Document Number Publication Date Nameof Patentee or

Initials MM-DD-YYYY Applicant of Cited Document

|||s-6,243,030-81|06-05-2001Levine
|||us-6,442,304-81|08-27-2002|Valentine,etal.
|||Us-6,950,745-82|09-27-2005|Agnew,etal.
|||Us-6,853,915-82|02-08-2005|Hubschneider,etal
||us5.911,773|06-15-1999|Mutsuga,etal,
||us6163,751|12-19-2000|VanRoekel
|||us-6,278,941-81[08-21-2001|Yokoyama
|||us-6,341,255-81[01-22-2002|Lapidot
|||Us-7,260,473-82_|08-21-2007|Abeetal,
|||us6,421,607-81_|07-16-2002,|Gee,etal
|||us-7,117,085-82|10-03-2006|Buecher,etal.
|||us-6,317,684-81|11-13-2001|Roeseler,etal.
|||us-6,484,003-81|11-19-2002,toetal
|||us-6,282,491-81|08-28-2001|Bochmann,etal.
||us-5,543,789|08-06-1996|Behretal.
||us-5.839,086|11-47-1998|Hirano
|||us-6,336,073-81[01-01-2002Ihara,etal.
|||US-6,725,155-81|04-20-2004|Takahashi,etal
|||us-6,662,105-81|12-09-2003|Tadaetal
|||us-6,847,889-82|01-25-2005|Park,etal.
|||us-6,614,363-81|09-02-2003|Behretal.
||us6,084,955|07-04-2000Key,etal
|||s6,266,514-81[07-24-2001|O'Donnell
|||us-7,280,803-82|10-09-2007,|Nelson
|||Us-6,782,256-82|08-24-2004|Engholm,etal.
|||s6,317,605-81|11-13-2001|Sakuma
|||Us-7,333,794-82[02-19-2008|Zappala
|||us-6,985,839-81[01-10-2006|Motamedi,etal
|||us-7,116,990-82|10-03-2006|Maanoja,
||_|Us-20050043036-A1|02-24-2005|lopeetal.
|||Us-7,203,503-82|04-10-2007,|Cedervalletal
|||us-6,907,252-82_|06-14-2005|Papadias,etal,
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Substitute for form 1449/PTO
Application Number 16/788,498

Filing Date 2/12/2020

|FirstNamedInventor_|INFORMATION DISCLOSURE ——
STATEMENT BY APPLICANT = Unknown =

Attorney Docket No. TX1000-C12

Examiner Document Number Publication Date Nameof Patentee or

Initials MM-DD-YYYY Applicant of Cited Document

|||us-7,996,017-82|08-09-2011|Vanitinen
|||us-7,151,940-82_|12-19-2006|Vantttinen,etal
|||us-6,526,283-81[02-25-2003|Yang
|||us-7,574,222-82_[08-11-2009|Sawada.etal.
|||us-6,721,542-81|04-13-2004|Anttila,etal
||us-7,149,201-82_|12-12-2008|Hunzinger_
|||Us-7,024,187-82|04-04-2008|Moles,etal.
|||us-6,208,283-81|10-02-2001|Souissietal
|||s-6,925,300-82|08-02-2005|Home
|||us6,073,075|06-06-2000|Kondow
|||us-6,941,220-82_|09-06-2005teeta.
||us-7,162,367-82_|01-09-2007,Lin,etal,
||_|Us-20030199260-A1|10-23-2003|Casey,etal.
|||Us-20040246147-A1|12-09-2004|VonGrabe
|||Us-7,164,921-82[01-16-2007|Owens.etal.
|||us-6,456,854-81|09-24-2002|Chemetal.
|||Us-6,944,447-82|09-13-2005|Portman,etal.
||_|Us-20020002504-A1|01-03-2002Engeletal.
||us-5,835,061|11-40-1998|Stewart
|||us-6,650,902-81|11-18-2003|Richton
|||us-6,836,667-81|12-28-2004|Smith,Jr
|||Us-7,024,205-81|04-04-2008|Hose
|||us-7,076,244-82_|07-11-2006|Lazaridis,etal
||__|Us-20030004743-A1|01-02-2003|Callegari_
|||Us-20020161633-A1|10-31-2002|Jacobetal
|||Us-7,103,368-82|09-05-2006|Teshima
|||us-7,813,741-82|10-12-2010|Hendrey,etal.
||_|Us-20020091568-A1|07-11-2002|Krafttetal
|||Us-6,798,358-82|09-28-2004|Joyceetal.
|||Us-20020111154-A1|08-15-2002|Eldering,etal.
|||Us-7,089,264-81|08-08-2008|Guido,etal.
||us-6,816,720-82_|11-09-2004|Hussain,etal.
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Substitute for form 1449/PTO
Application Number 16/788,498

Filing Date 2/12/2020

|FirstNamedInventor_|INFORMATION DISCLOSURE ——
STATEMENT BY APPLICANT = Unknown =

Attorney Docket No. TX1000-C12

Examiner Document Number Publication Date Nameof Patentee or

Initials MM-DD-YYYY Applicant of Cited Document

|||us-6,795,710-81|09-21-2004|Creemer_
||us6,157,841|12-05-2000|Bolduc,etal
|||us-6,580,914-81|06-17-2003|Smith
||us6014,090[01-11-2000Rosenvetal.
|||us-6,970,922-81|11-29-2005|Spector
|||us-6,492,944-81|12-10-2002,Stilp
||us-5,519,760|05-21-1996|Borkowskietal.
|||us-6,321,092-81|11-20-2001|Fitch,etal,
|||us-6,456,852-82|09-24-2002,|Baretal
|||us-6,317,604-81|11-13-2001|Kovach,Jr,etal
|||us-6,952,181-82|10-04-2005Karetal
|||us-6,236,365-81|05-22-2001|LeBlancetal.
|||s6,961,562-82_|11-01-2005|Ross
|||us-7,123,918-81|10-17-2008|Goodman
||_|s-20040093280-A1|05-13-2004|Bodin,
|||us-6,557,139-82|04-29-2003|Bohnke
|||us6,233,449-81[05-15-2001|Glitho,etal
|||us-7,689,240-82|03-30-2010|Anderson
|||Us-6,839,554-82|01-04-2005|McDowell,etal.
||__|Us-20020035605-A1|03-21-2002|McDowell,etal.
|||Us-7,546,128-82|06-09-2009|Smith,etal
|||us-6,842,620-82[01-11-2005|Smith,etal
||us-5,588,048|12-24-1996|Neville
||__|Us-20030003900-A1|01-02-2003|Goss,etal
|||us-7,616,950-82_|11-10-2009|Pearson,etal
|||Us-8,862,106-82_|10-14-2014|Salisbury,etal.
||usRea2937E[11-15-2011|Wantjetal
|||us-6,847,969-81|01-25-2005|Mathai,etal,
|||us-6,671,646-82|12-30-2003|Manegold,etal
|||Us-7,808,369-82|10-05-2010|Brinton,etal,
||us4.818,908|04-04-1989|Apsell.etal.
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Substitute for form 1449/PTO
Application Number 16/788,498

Filing Date 2/12/2020

|FirstNamedInventor_|INFORMATION DISCLOSURE ——
STATEMENT BY APPLICANT = Unknown =

Attorney Docket No. TX1000-C12

Examiner Document Number Publication Date Nameof Patentee or

Initials MM-DD-YYYY Applicant of Cited Document

|||Us-7,564,375-82_[07-21-2009|Brinton,etal,
|||Us-7,362,220-82|04-22-2008|Brinton,etal.
|||us-7,557,696-82|07-07-2009|Brinton,etal.
|||Us-6,804,626-82|10-12-2004|Manegold,etal
|||us-7,117,121-82|10-03-2006|Brinton,etal,
||us5.272638|12-21-1993|Martin,etal
||us5.465,289|11-07-1995|Kennedy,Jr.
||us-5,745,865|04-28-1998|Rostoker,etal,
|||s6,343,200-81|01-29-2002|Cossins,etal
||us-5,844,522|12-01-1998|Sheffer,etal
||us-5,987,320|11-16-1999|Yostetal
||us-5.930,717|07-27-1999Yostetal
|||us-6,539,220-81[03-25-2008TAU
|||us-6,662,023-81|12-09-2003|Helle
|||us-6,225,944-81[05-01-2001|Hayes
|||us-6,246,861-81|06-12-2001|Messier,etal
||us-6,097,386|08-01-2000|Stilp
|||us-6,385,458-81|05-07-2002|Papadimitriou,etal
|||us-7,519,372-82|04-14-2009|MacDonald,etal|
|||us-6,243,588-81|06-05-2001|Koorapaty,etal
||us-5,524,136_|06-04-1996 Bar-Noy,etal.
|||s-6,674,403-82|01-06-2004|Gray,etal,
|||s-20020169539-A1|11-14-2002|Menard,etal.
|||us-5,890,068|03-30-1999|Fattouche,etal.
|||us-6,330,452-81|12-11-2001|Fattouche,etal.
|||us-7,130,630-81|10-31-2006|Enzmann,etal
|||us-7,133,909-82_|11-07-2008|Bahl
|||us-6,236,335-81|05-22-2001|Goodwin,
|||us-6,716,101-81|04-06-2004|Meadows,etal.
|||Us-7,525,484-82|04-28-2009|Dupray,etal
||us-8,082,096-82_|12-20-2011|Dupray
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Substitute for form 1449/PTO
Application Number 16/788,498

Filing Date 2/12/2020

|FirstNamedInventor_|INFORMATION DISCLOSURE ——
STATEMENT BY APPLICANT = Unknown =

Attorney Docket No. TX1000-C12

Examiner Document Number Publication Date Nameof Patentee or

Initials MM-DD-YYYY Applicant of Cited Document

||_|Us-20030146871-A1|08-07-2003Karetal.
|||us-9,134,398-82_[09-15-2015|Duprayetal
|||us-7,274,332-81[09-25-2007|Dupray
|||us-6,466,565-81|10-15-2002,|Waxetal,
||us6111538|08-29-2000|Schuchman,etal
|||Us-8,994,591-82_[03-31-2015|Duprayetal.
|||s-6,204,813-81|03-20-2001|Wadell,etal.
||us-6,064,339|05-16-2000|Waxetal,
|||Us-7,020,475-82|03-28-2008|Bahl,etal,=
|||Us-6,799,047-81|09-28-2004|Bahl,etal,
||us-6,026,304|02-15-2000Hilsenrath,etal
|||us-6,393,204-81|05-21-2002|Perez-Breva,etal
|||us-6,269,246-81[07-31-2001|Raoetal
|||Us-7,164,883-82|01-16-2007,|Rappaport,etal.
|||Us-7,664,492-81[02-16-2010Leeetal
|||Us-7,043,254-82|05-09-2006|Chawla,etal.
|||s6,973,622-81|12-06-2005|Rappaport,etal
|||us-6,631,267-81|10-07-2003|Clarkson,etal.
|||us-6,842,431-82_[01-11-2005|Clarkson,etal.
|||Us-7,120,431-81|10-10-2006|Huoetal,
||__|Us-20030054811-A1|03-20-2003|Han,etal
|||us-7,319,847-82[01-15-2008|Xanthos,etal
|||us-6,587,690-81[07-01-2003|DiHuo,etal.
|||Us-7,096,160-82|08-22-2006|Skidmore,etal.
|||Us-20020155816-A1|10-24-2002|Fodoretal.
||us-5,920,607_|07-06-1999|Berg
|||us-9,528,843-82_[12-27-2016|Puetal,
|||us-7,003,264-82|02-21-2008|Fodoretal.
||us-5,799,154|08-25-1998|Kurtyan
|||Us-20020152303-A1|10-17-2002|Dispensa_
||us-6,839,552-81|01-04-2005|Martin
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||us6088588|07-11-2000|Osbome
|||s-6,745,011-81|06-01-2004|Hendrickson,etal.
|||us-6,751,443-82|06-15-2004|Haymes,etal
|||us-6,650,896-81|11-18-2003|Haymes,etal,
|||us-7,079,945-81[07-18-2008|Kaplan
|||s-6,374,177-81|04-16-2002,Leeetal
||_|s-20020164998-A1|11-07-2002|Younis
|||s-20030065442-A1|04-03-2003|Touney
|||s-6,405,123-B1|06-11-2002,|Rennard,etal
|||s-6,615,131-81|09-02-2003|Rennard,etal
|||Us-20020115453-A1|08-22-2002|Poulin,etal.
|||s-6,725,156-82|04-20-2004|Kaplan
|||s-6,947,837-82|09-20-2005|Fukushima,etal
|||us-7,149,625-82|12-12-2006|Mathews,etal.
||_|Us-20020194498-A1|12-19-2002|Blightetal,
|||Us-6,609,005-81|08-19-2003|Cherm
||us6662,014B1|12-09-2003|Walsh
||ftus5.023,900|06-11-1991|Tayloe,etal,
||us7,203,752B2_|04-10-2007,Rice,etal.
|||us2o020173318-a1|11-21-2002|Dyer
||ftuss612636|09-22-1998|Tsengetal.
||us6,223,032B1|04-24-2001|Cuffaro
||us6,266,013-B1|07-24-2001|Stilp,etal
||=fus6138,003|10-24-2000|Kingdon,etal
||us6,757,543-B2|06-29-2004|Moran,etal,
||us6,904,013-B2|06-07-2005|Skoog,etal.
||=us6,430,307-B1|08-06-2002|Willrett_=
|||Us2001004926341|12-06-2001|Zhang,
|||US-6,360,102-81|03-19-2002,|Havinis,etal
||us-6,442,391-81|08-27-2002|Johansson,etal.|
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||s6,636,744-81|10-21-2003
||us4.912,705|03-27-1990|Paneth,etal.
||us-5526,357|06-11-1996|andre!
||us5548,583|08-20-1996|Bustamante
|||Us-20020198085-A1|12-26-2002|Fraenkeletal
|||s-20030091017-A1|5-15-2003|Davenport,etal
|||s-20050282540-A1|12-22-2005|Motamedi,etal.
||us-6,505,048-81|01-07-2003|Moles,etal.
||us-7,085,555-82_|08-01-2006|Zeliner,etal.
|||us-6,678,516-82_|01-13-2004|Nordmanetal.
||ifussa7te4o|14-28-1995|Rees,etal
||us-5.857,155|01-05-1999|Hiletal
||us-5,425,076|06-13-1995|Knippelmier_—
||us6445,917-81|09-03-2002|Bark,etal
||us-6,859,463-81|02-22-2005|Mayor.etal.
||us-6,188,863-81|02-13-2001|Takemura
||us6i28507|10-03-2000|Takai
||dfus-5875,308|02-23-1999|Snapp,
||us6,285,688-81|09-04-2001|Henderson,etal.
|||us-6,839,560-81|01-04-2005|Bahl,etal.
|||us-6,353,902-81|03-05-2002|Kulatunge,etal.
||us6453,152-81|09-17-2002|Hong.etal.
||us5.245610|09-14-1993|Lindell
||us5604451|12-02-1997Arinell_
||us-6,226,589-81|05-01-2001|Maeda,etal.
|||us-6,687,504-81|02-03-2004|Raith
||us6317,596-81|14-13-2001|Elwin
||us-5,570,373|10-29-1996|Wing
||us-5,790,940|08-04-1998|Laborde,etal
||Sfus-5.757,810|05-26-1998|Fall
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-__usseeaies([—a-t6-1909(HardonSSCS
-_[Tus-s,802,473|_08-01-1908|Rutledge,tals
-_Tus44506-81[00-08-2002-[Rahman
7Tus6154638|_11-26-2000__[Cheng,eta,
_Tus-7,093,286-87[08-15-2006(KingSCS
-_Tus-6,442,303-81[08-27-2002[Hogan
-_Tous-s,603.008«|—o2-t1-1907|Yoshimi,eta
_[Tus-s.708.333|__07-06-1998|Grenning,etal
-_Jus6ea0,107-87|10-26-2008‘Daniel
_Jus6taae61|_11-07-2000_[Sundetneta——s
-_[Tus-20020072358-A1|06-13-2002|Sohneider,etal
-_Juseae7see1[11-26-2002—~(Ue.eta.
7Tos-6ee7or6-01[01-25-2005YngSSCS
-_[Tus-s.093,76|__08-08-1909|Kirkpatriok
_Tus-6,560,461-81|05-06-2003|Fomukong,etal
-_[Tus-6.072,78|06-06-2000_[Labedz,etal.
_Tus-6.061.561|___05-09-2000_[Alanaraetal__——
TPTosse19.177[10-06-1908|Vucetie,eta.
-_Tus6.775.54082[08-10-2008([FicarraSS
-_Tus-6.504.463-82|07-15-2003|Nykanen,etal
_[Tus-2,t99,.606-82|06-12-2012|Sarkar,etal——*
-_Tus-7.072,648-82|_07-04-2006[Ichikawa
_[Tus-6.070,083|_05-30-2000|Watters,etal
-_[Tus-s,952,069|__08-14-1909|Hagerman,etal
7Tus-6.365,465-67|05-07-2002|Yoshioka
_[Tus-2o0rooeasto-at|11-22-2001_[LinckeSS
-_Tus-6.850,766-82|02-01-2005_[Laueta,SSS
-__Tus-6.757,718-81|06-20-2004|Halverson.etal
-_Tus-6407.405-81|11-26-2002_([Galeeta.
_Tuss.42e663[06-27-1905[Grimes.etal=
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[TT_[usezzossest[202001«GossSCSC~*S
_Tus-s.142,654|08-26-1902|Sonberg.etal
-_Tuss497.412|_03-06-1996_[Lannen,etal.——
7Tus-6.052.501(|04-18-2000(Bhatia
7Jus7.603.41-81[10-13-2009|Daviesetal
_[Tuss895.496|04-20-1909|Savoie,eta——s
-_Jus-6,453,161-81|09-17-2002|Challa,eta———s
-_Tus-6735.454-01|05-11-2008‘YuetaSS
_Tus-6,044.452-82[09-13-2005|Coskun,tas
_Tus-6,466,790-82[10-15-2002|Haumont,eta—
7Tous-s.650.500(|08-19-1907[umCS
7Juss266618|_ovze-z001in.—SSSSCS~S
_Tus-6.515,.505-87|02-04-2008|Obradovioh,eta
_Tus-6.553,308-81[04-22-2003|Unimann,etal.
-__Tus-7.427,406-81|09-02-2008|Parupudi,tal
_Jus-2.o1e.se1-82[00-13-2011|Shenaetal.—s
_Tous-6.680,604-81|07-20-2004|Knockeartetal
_Tuses77et081[04-28-2002[Geigereta.
7Tusse5a.or1-01|02-08-2005|SakaryaSS
-_[Tus-200s00s03a0-a1|02-27-2003|Smethers
-_[Tus-6.522,888-81|02-18-2003|Garceranetal
_[Tus-6.603,066-81|02-05-2003[Sheffield
-_Tus-6.097,059|08-01-2000[BonaSSCS
-_Tus-6,900,775-82|__05-31-2005[Shapira
7Tous-6.4.565|10-31-2000|Feuerstein,etal
-_[Tus-20030069088-a7|04-10-2008|Chhaochhariaetal
-_Tus5s19830|_05.21-1996|Opocaynski_
-_[Tus-s.878.328|03-02-1909|Chawia,etal=
-_Ts-6.035,188|03-07-2000|Todd.etaSS
-_[_[us-s,654.008|___08-06-1907|Yokoyama—s

Examiner: Date Considered:

 
Complete if Known

Pages, Columns, Lines, Where
Relevant Passages or Relevant

Figures Appear

 
EXAMINER:Initial if reference considered, whetheror not citation is in conformance with MPEP 609; Drawline through
citation if not in conformance and not considered. Include copyofthis form with next communication to applicant.

Apple Exhibit 1002
Page 149 of 2414



Apple Exhibit 1002 
Page 150 of 2414

Substitute for form 1449/PTO
Application Number 16/788,498

Filing Date 2/12/2020

|FirstNamedInventor_|INFORMATION DISCLOSURE ——
STATEMENT BY APPLICANT = Unknown =

Attorney Docket No. TX1000-C12

Examiner Document Number Publication Date Nameof Patentee or

Initials MM-DD-YYYY Applicant of Cited Document

[TT_[usaeeere7|__08-25-1987|Kuroseeta
7Tuss664e50[11-04-1997|Chanroo,etal_—
_[Tus-s,774.820|__06-30-1998|Cisneros,etal.——s
-_Tus-6104.081[08-15-2000|Havinis,etal.———*d
-_[_[us-6.98e081|__03-06-2001[Hanley
-_Tus-6.240,265-81|__05-20-2001[BunnSSCS
7Jus-621247-81|04-03-2001|Fowienetal
-_Tus-6.249,679-81|__06-19-2001|Guilbaud,etal_———
-_Tus-6.266014-81|__07-24-2001|Fattouche,etal
_Tus-627e.000-81[08-21-2001|Robare,etal.
-_Jus-6.265,221-81|09-04-2001Stip.eta.SS
-_Tus-6.207,766-81[10-02-2001[KoellerSS
-_Jus-6307.573-81[10-28-2001—~(BarrosSSCS
7Tus-631420-81|11-06-2001|Benveniste
-_Tus-6,334080-82[12-25-2001_[HessingSS
-_[Tous-6,498490-82[08-20-2002‘[OhtaSSCS
-_Tus-6,456.234-81|09-24-2002|Johnson
7Tus-6.s05,048-81[07-07-2003|Dorenbosch
7Tus-6516.105-81|02-04-2003[Zadeheta
-__Tus-6.597,006-81|__07-22-2003|VanLeeuwen,etal.
-_Tus-6.611,500-81|08-26-2003|Clarkson,etal.
-_Tus-6,654.602-82|__11-25-2003_[Kane,etal=
-__Tus-6.665,.676-82|12-16-2003|Twig.eta.SS
-__Tus-6.298.008-81[07-04-2005|Brown,etal=
_Tus-6.085,901-81|07-10-2006|Sachse,etal_——s
_Tus-7,000,018-82[02-14-2006|Moore,etal.sd
-__Tus-7.072,667-82|__07-04-2006_[OrrketalSSS
-_[_Tus-7.072,676-61|07-04-2006_[Hessing,eta.———s
7Tus-7.115,900-82[10-08-2006[Kinsman
-__Tus-7.142,863-81[11-26-2006|Smithetal———s
-__[us-7.161.226-81[02-20-2007|Moton,ur.etal—s
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__fusraaa05-02[03-17-2008|Obradovien
-_Tus-7.444.156-82[10-28-2008|Boss,etal.
-__[us-7.558,.606-82|__07-07-2009|Vilppula,tals
-_Tous-e.t07.608-82|__01-31-2012|Shehaetal.——s
_Jus-8204.307-81[08-14-2012|Tigner,etal
_Tus-2.s00.412-82|08-13-2013|Shehaetal.——*
7Tus-0.457,019-82|__09-20-2016[Herzeta
-__Tus-7,158.880-82|__07-02-2007[Geigeretal
_[Tus-200r0036224-a7|11-01-2001|Demetlo,etal_—_—
-_[Tus-20020082527-a1|03-14-2002|Machi,etal.———*
-_Tus-6,700.534-82[03-02-2008[Hanis
-_Tus-6.738,711-82|__05-18-2004|Ohmura,etal———s
-_Tus-7,409,429-82|__08-06-2008|Kaufman,etal
_[Tus-200201eaate-at|12-05-2002[Blight
-_[Tous-20030008316-a1|07-02-2008[GirardSSCS
_Tus-7249,100-82[07-24-2007|Murto,etalSS
-_[Tus-6.t98.035-81|03-06-2001|Saha,eta.———s
--Tus-7,570,958-82[08-04-2000_[Krasner,etal
_[Tus-s08.566|00-15-1008_[Behreta,
-_[Tus-s.951,620|00-14-1909|Ahrens,etal_—
-_Tus-6.208.301-87[10-02-2001«KimCS
-__Tus-6.496,776-81|12-17-2002|Blumberg.etal
7_Jus-7.126527-82[10-24-2006Bajker
-_Jus-7.213,006-81|05-01-2007|Parupudl,eta
-_Tus-5205.160|03-15-1904|Vendetti,eta——
-_Tus-6.012,37687|_06-26-2005_|Smitheta,——s
_Tus-6.206,350-81|__05-22-2001|Watters,etal
-_Tus-s806.018|00-08-1908|Smitheta,——s
7Tus-6,850,736-82[02-01-2005|McCune,Jr
_[Tus-6.249,568-62|06-05-2001|Detlefetal
-__[us-6.351.221-81|02-26-2002|Philips,eta——*d
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-__fusestarect[17-06-2001|Sheynbiat.etal.
-_Jus6001362|07-18-2000Stip.eta.
-_[Tous-s.768.606|__06-16-1908|LeBlanc,etal——s
-_[Tus-6,070,072_|__08-30-2000|Dorenbosch,etal
_Jus-6,45.206-87[07-18-2005(Steer
-_Tuss47a4e2__(|12-26-1995GrimesSCS
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P|EP-1,374,481-B1|11-23-2005|Xanthos,etal
|||WO1999012228A2[03-11-1999|AmeritecCorp.
P|TEP1071295A2[01-24-2001|Phone.Cominc.
|||JPHO7-250381A|09-26-1995|Fujitsultd
|||JP2000-091982|03-31-2000,|NECComp,
||PH11-027729A|01-29-1999|SanyoElectricCo.
|||WO.2000010296AZ|02-24-2000|SC-Wireless,Inc.
P|TEP1126376A1|08-22-2001|NTTDoCoMo,Inc.
|||WO.2001076093.A1_|10-11-2001|True-Position,Inc.
|||WO1990004293A1_[04-19-1990|Motorola,Inc.
P|GB2252475A_|08-05-1992,|Motorola,inc.

Telefonaktiebolaget L M| WO 2000028756 A1 05-18-2000 Ericsson
Telefonaktiebolaget L MP|| GB 2 357 010A 06-06-2001 Ericsson

||EPO714589B1_|05-06-2004|Borkowskietal.
||TEP1028543A1|08-16-2000LucentTechnologiesInc.__|
|||WO1995012268A1|05-04-1995|BellsouthCorporation|
|||WO.2001046710A2|06-28-2001GridData,inc
|||WO2000040992A1__|07-13-2000|Trueposition,Inc.
|||WO2000041402A2___|07-13-2000|Trueposition,Inc.
|||WO.20000779491|12-21-2000|TimeDomainCorporation_|
|||WO1998016077A2|04-16-1998|Velazquez.etal
|||WO1994027308A1|11-24-1994|Dennisonetal
||CA2325644A1|05-24-2001|Chiang,etal.
||TEPO705046A2|04-03-1996|Leblanc
|||SPHO9287965A|11-04-1997|MatsushitaElecIndCoLtd._|

|||WO 1999027746 A1___| 06-03-1999

|||WO2000067450A1|11-09-2000|DigitalEnvoy,Inc.
|||WO2001048624A1|07-05-2001|Glorikian
|||WO.2002005486A2_|01-17-2002InvertixCorp,
|||WO2002082843A1|10-17-2002NokiaCorp,
|||WO.2001019102A1_|03-15-2001|NokiaMobilePhonesLtd._|
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Attorney Docket No. TX1000-C12

 
 

(book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s),
publisher, city and/or country where published.
||_| Notice of Allowancein 15/880,852 mailed on 07/31/2018, 69 pages(pp. 1-69 in pdf).
||__| Office Action in 15/297,222 mailed on 12/14/2016, 23 pages (pp. 1-23 in pdf).
||__| Notice of Allowancein 15/297,222 mailed on 01/12/2017, 6 pages(pp. 1-6 in pdf).
||__| Office Action in 15/099,960 mailed on 06/28/2016, 15 pages(pp. 1-15 in pdf).
||_| Notice of Allowancein 15/099,960 mailed on 11/29/2016, 38 pages(pp. 1-38 in pdf).
||__| Office Action in 14/642,408 mailed on 08/10/2016, 21 pages (pp. 1-21 in pdf).
||_| Notice of Allowancein 14/642,408 mailed on 09/28/2016, 6 pages(pp. 1-6 in pdf).
||__| Office Action in 11/505,578 mailed on 07/07/2009, 7 pages (pp. 1-7 in pdf).
||__| Office Action in 11/505,578 mailed on 05/12/2010, 4 pages (pp. 1-4 in pdf).
||_| Final Office Action in 11/505,578 mailed on 11/09/2010, 6 pages (pp. 1-6 in pdf).
||__| Office Action in 11/505,578 mailed on 08/18/2011, 7 pages (pp. 1-7 in pdf).
||__| Office Action in 11/505,578 mailed on 03/28/2012, 7 pages (pp. 1-7 in pdf).
||_| Final Office Action in 11/505,578 mailed on 12/12/2012, 8 pages (pp. 1-8 in pdf).
||_| Notice of Allowancein 11/505,578 mailed on 05/06/2014, 13 pages(pp. 1-13 in pdf).
||__| Office Action in 10/255,552, mailed on 08/10/05, 12 pages(pp. 1-12 in pdf).
||__| Final Office Action 10/255,552, mailed on 03/07/06, 19 pages (pp. 1-19 in pdf).

LUI, et al., “Location Updates and Probabilistic Tracking Algorithms for Mobile Cellular Networks”, Fourth
International Symposium on Parallel Architectures, Algorithms, and Networks, June 1999, 6 pages(pp. 1-6

Include nameof author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Initial

in pdf), US.
KRISHNA,“Performance Issues in Mobile Wireless Networks”, Office of Graduate Studies of Texas A&M
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Description

INTRODUCTION

[0001] 2. The present invention relates generally to a
system for measuring quality of service in a wireless net-

work. More particularly, the present invention relates to
a system for measuring quality of service in a wireless
network using multiple remote units and a back end
processor.

BACKGROUND OFTHE INVENTION

[0002] 3. There are two major technical fields that
have shown explosive growth overthe past few years:
the first is wireless communications and the second is

use of data services, particularly the Internet. These two
technical fields both require a set of specialized tools in

order to measure their quality of service. Interestingly,
wireless communications and data services are begin-
ning to converge. Unfortunately, this convergence has
not been accompanied by the developmentof appropri-
ate specialized tools to measure data quality of service
in the wireless network.

[0003] 4. The growth of wireless communications has

been astounding. Twenty years ago, there wasvirtually
no use of wireless communications devices suchas cel-

lular phones. In contrast, the market penetration for
wireless devicesin the U.S. in 1999 was 32 percent The
current forecastis that 80 percent of the U.S. population

will be wireless subscribers by 2008.

[0004] 5. There are a variety of specialized tools that
are used to measurequality of service over wireless net-
works. Theseinclude the following (just to name a few
examples):

Ascom QVoice (including QVoice unattended);
Ericsson TEMS, RSAT-2000, Benchmarker, Cel-
IAD, and CeNA;
Nokia TOM;
Safco VoicePrint, DataPrint, and WalkAbout;
Comarco BaseLINE and GenIl;

Grayson Surveyor;
ZK CellTest DX136 and DXC;
Ameritec Swarm;

Neopoint Datalogger; and
Qualcomm QCTest Retriever and QCTest CAIT.

[0005] 6. The general deficiency with these tools is

that they were primarily developed to measure voice
quality and/or RF parameters over the wireless system
and not to measure data quality. Some of them have
been modified to include some rudimentary data meas-
urements; however, they are not optimized for perform-
ing wireless data measurements. In particular, they do
not allow unattended measurement of wireless data

from multiple remote units in a statistically significant
mannerwith remote control from a back end processor.
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[oo06] 7. Theclassical way of measuring voice quality

of service and/or RF parameters in a wireless network

involves sending out technicians to drive test the net-
work.Thedrive test includes placing the test instrument
in a vehicle and running a test script that either gener-
ates or receives a voice test signal. The receiving end
of the communication link uses a DSP containing a mod-
el of human hearing to analyze the received voice sam-

ple and produce an associatedquality score. In addition,
someof the systems measure other system parameters
such as SINAD, noise,distortion, received signal level,
andcall progressstatistics.

[0007] 8. Unfortunately, the classical method of meas-
uring voice quality of service and/or RF parameters

does not function very well for measuring data quality of
service. In order to makestatistically significant meas-
urements of data quality of service over a wireless net-
work, it is necessary to make multiple measurements
from multiple remote devices. Furthermore, a measure-

ment of data quality is inherently different from the other

types of measurements due to the effects of latency and
othereffects that are specific to data.

[0008] 9. Most of the existing measurement devices
do not havethis capability for a variety of reasons. The

price of the test instruments range anywhere from $5K
to $100K. This makesit price prohibitive to field a sta-

tistically significant fleet of remote devices. Thus, what
is needed are remote devices designed for unattended
operationthat is remotely controlled by a back end proc-
essorin order to reduce manpowercosts. Additionally,
what is needed are remote devices that are optimized

for performing measurements that are useful over wire-

less data networks, such as latency for Web page ac-
cess or delay in SMS messagedelivery.
[0009] 10. The growth of data services has been just
as astounding asthe growthrate for the wireless indus-

try. The largest driving force behind the growth of data
services has been the enormous growthofthe Internet.
For example, there were 130 Websites in June 1993,
230,000 Websites in June of 1996, and 10 million Web
sites at the end of 1999.

[0010] 11. There have been a variety of specialized
tools developed to measure the data quality of service
overthe Internet.

[0011] 12.U.S. Patent No. 6,006,260 to Barrick, Jr. et
al. (assigned to Keynote Systems, Inc) discloses a
method for gathering latency experienced by a user over
a network. The steps of the method include a user

browser sending a GET commandto retrieve an HTML
page with an embedded Java script. The Java script
starts a timer and generates a GET commandto retrieve

an HTML page. Whenthe pageis received, the timeris
stopped and the timer information along with cookie da-
ta stored on the browser machineis sentto a relay serv-
er that logs the information.
[0012] 13. U.S. patent No. 5, 657,450 to Raoetal.
teachesthe provision of time estimates for long-running

distal source access operations using an intermediate
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serverclose to the client workspace.

[0013] 14. U.S. patent No. 5, 796, 952 to Owenetal.
discloses a method for monitoring a user's time of page
browsing.
[0014] 15. U.S. patent No. 6, 012,096 to Link etal.
teaches a methodfor monitoring client-to-client network

latency for gaming applications. The method involves a
ping, response, and response-responseprotocol.
[0015] 16. Unfortunately, none of these patents teach
a method whichis appropriate for performing data qual-
ity of service measurements over a wireless network.
[0016] Asystem has been proposed in EP-A 0837615
fora cellular telephone system. A remotely commanded
test telephone makesa wireless connection to a cellular

system that implements a voice loop to assessthe qual-
ity of the cellular voice connection. This system does not
utilize a control modem. Thus, the test telephonewill not

be mobile and cannottruly emulate the circumstances
of a mobile cellular telephone.

[0017] 17. As previously mentioned, thereis a tre-
mendous convergencetaking place that combines the
wireless network with data services. Dataquest esti-

mates that the U. S. wireless data market (including
phones, PDAs, laptops, and the like.) will grow from 3
million subscribers in 1999 to 36 million subscribers in

2003. Ericsson is estimating that 1 billion wireless units
will be in use worldwide by 2003 and that 40 percent
(400 million) of these units will be employed by data us-
ers. Furthermore, Ericssonis predicting that 2003 will
be the crossoveryearin which wireless Web accesswill
exceed wired Web access.

[0018] 18. As a further measure of the explosive
growthof the convergence of the wireless systems and
the Internet, one can look at projections for the number
of wireless portal subscribers. According to the Strategis
Group, the numberof wirelessportals will increase from

300,000 in 2000, to 9.8 million in 2003, and finally to
24.8 million in 2006.

[0019] 19. A variety of technical advancements have
accelerated the convergence of Internet access over
wireless devices. In 1997, three competing handset
vendors (Nokia, Ericsson, and Motorola) and a small
software company (Phone.com, formerly Unwired Plan-

et) joined forces to create a standard way to transmit
Internet data to wireless phones without occupying too
much bandwidth. The resultof this collaboration was de-

velopmentof the wireless application protocol (WAP).
One basic component of WAP was developmentof the

WML (Wireless Markup Language, replacing the previ-

ous Phone.com Handheld Device Markup Language,
HDML) that compresses Web content in comparison to
HTML. Additionally, the WAP forum developed stand-
ards for the use of microbrowsers in mobile devices.

[0020] 20. Unfortunately, the developmentof wireless
Web access technology hassignificantly outpaced the
developmentof wireless data measurementstools.

Accordingly, there is a tremendousneedfor specific test
tools to address the converging technologies of wireless
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systems and data communications.

SUMMARY OF THE INVENTION

[0021] 21. Inorderto meet this need, a measuring tool
is provided for measuring data quality of service over
the wireless network. This tool was designed from the

ground up with a variety of specific attributes.
[0022] The invention is defined by the subject-matter
of the independent system claim 1.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023]

38. FIGS. 1a-g show a generic communication net-
workwith a variety of wireless communication paths
connected to the Internet.

39. FIG. 1a shows the communication path for the
traffic data in a standard wired Internet measure-

ment system.

40. FIG. 1b shows the communication path for the

traffic data during a circuit switched data connection
in accordance with an embodimentof the invention.

41. FIG. 1¢ shows the communication path for the

traffic data during a packet switched data connec-
tion in accordance with an embodiment of the in-

vention.

42. FIG. 1d shows the communication path for the

traffic data during an SMS message transmission
in accordance with an embodimentof the invention.

43. FIG. 1e shows the communication path for the

traffic data during a WAPdata connectionin accord-
ance with an embodimentof the invention.

44. FIG. 1f shows the communication path for the

traffic data during a WAPdata connectionin accord-
ance with a further embodimentof the invention.

45. FIG. 1g shows the communication path for the
traffic data during a WAP data connection, including
a WAPmonitoring processor, in accordance with a
further embodiment of the invention.

46. FIG. 1h shows the communication path for the
control link in accordance with an embodiment of

the invention.

47. FIG. 2a shows the system architecture in ac-
cordance with one embodimentof the invention.

48. FIG. 2b shows the system architecture in ac-
cordance with a further embodiment of the inven-
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tion.

49. FIG. 2c shows the system architecture in ac-
cordance with another embodiment of the inven-
tion.

50. FIG. 2d shows the system architecture in ac-
cordance with a further embodiment of the inven-
tion.

51. FIG. 2e shows the system architecture in ac-
cordance with another embodiment of the inven-
tion.

52. FIGS. 3a through 3d showavariety of basic ar-
chitectures for remote units according to various
embodiments of the invention.

53. FIG. 3a showsthe basic architecture for the re-

mote unit.

54. FIG. 3b shows anotherarchitecture for the re-

mote unit with separate control link modem andtraf-
fic modem.

55. FIG. 3c shows another architecture for the re-

mote unit with separate control link modem and
multiple traffic modems.

56. FIG. 3d showsa furtherarchitecture for the re-

mote units that include multiple peripherals in ac-
cordance with one embodimentof the invention.

57. FIGS. 4a through 4d show a variety of alternate
implementations for the remote unit.

58. FIG. 4a shows a hardware implementation of

the remote unit using either a laptop or handheld
unit.

59. FIG. 4b shows a hardware implementation of

the remote units using a single board computer
(SBC).

60. FIG. 4c showsthe organization of the software-
defined radio.

61. FIG. 4d showsthe organization of the software
in the remote unit.

62. FIG. 5a showsthe architecture of the back end

processor.

63. FIG. 5b showsthe architecture of the back end

processor.

64. FIG. 5c showsthe architecture for the portal.
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65. FIG. 6a shows examples of someofthefields

in the remote unit originated packets (both data and
signaling).

66. FIG. 6b shows examples of someofthefields

in the back end processororiginated packets (both
data andsignaling).

67. FIG. 7a shows a method for measuring data
quality of service in a wireless network.

68. FIG. 7b shows a method for measuring data

quality of service in a wireless network, including at
least one step related to the wireless networkinfra-
structure.

69. FIG. 7c shows a method for measuring data
quality of service in a wireless network, including at
least one additional order independentstep.

70. FIG. 8a showsa bar graph output of download
times from different portals.

71. FIG. 8b shows a bar graph output of download
times across different wireless networks.

72. FIG. 8c shows a bar graph output of call com-
pletion percentage across different wireless net-
works.

73. FIG. 8d shows a trending graph output of call
completion percentage across different wireless
networks.

74, FIG. 8e shows a bar graph output of average
download times with a breakdown of the network

latency at the WAP gateway.

75. FIG. 8f shows a pie chart of error statistics for
wireless access of Yahoo.

76. FIG. 9 illustrates a system according to an ex-
emplary embodiment of the present invention.

77. FIG. 10 illustrates remote units (PUPPIs) in the
exemplary system.

78. FIG. 11 illustrates processes that each contain
software modules that are responsible for specific
tasks.

79. FIG. 12 illustrates a router is used asthe inter-
face between an external communication line and
a LANthat is connected to the PUPPIs.

80. FIG. 13 illustrates the basic architecture for the

Back End according to the exemplary embodiment.
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81. FIG. 14 illustrates two basic software modules
included in the Back End.

82. FIG. 15 illustrates hardware architecture for the

Back End according to the exemplary embodiment.

DETAILED DESCRIPTION

I]. OVERVIEW

[0024] 83. In order to understand the present inven-
tion, it is helpful to compare the communication path of
current data measurements tools with the communica-

tion path. FIGS. 1a-g show a generic communication
networkwith a variety of wireless communication paths
connectedto the Internet. It is well known to those of

ordinary skill in the art that these figures illustrate a ge-
neric networkthat is used forillustrative purposes. For

example, in somecellular networksthere is a base sta-
tion controller connected to multiple base stations be-
tween their connections to the MSC. As another exam-

ple, the WAP gateway, packet data gateway, and PSTN
connection maybe replaced in some wireless networks
by a single devicethatis directly connected to the MSC.

[0025] 84. FIG. 1a shows the communication path

(heavy broken line) for the traffic data in a standard
wired Internet measurement system. The traffic data
flows between the user machine 124 overthe Internet

122 to a standard application server 126 that will gen-
erally be serving an HTML page.
[0026] 85. FIG. 1b shows the communication path

(heavy broken line) for the traffic data during a circuit
switched data connection. The traffic data passes from
the remote unit 102-1to the base station 106, MSC 108,

PSTN 110, ISP 112, Internet 122, and to a standard ap-

plication server 126. The standard application server

126 may be serving an HTML page,for example.

[0027] 86. FIG. 1 c shows the communication path
(heavy broken line) for the traffic data during a packet
switched data connection The traffic data passes from
the remote unit 102-1 to the base station 106, MSC 108,

operator backbone 114, packet data gateway 118,In-
ternet 122, and standard application server 126. For ex-

ample, the standard application server 126 may be serv-
ing an HTML page.
[0028] 87. FIG. 1d shows the communication path
(heavy broken line) for the traffic data during an SMS
message transmission. Ifthe SMS messageis being de-
livered to the remote unit 102-1, the traffic data passes

from a standard application server 126 to the Internet
122, SMSC 116, operator backbone 114, MSC 108,
base station 106, and remote unit 102-1.

[0029] 88. FIG. 1e shows the communication path
(heavybrokenline) for the traffic data during a WAP data
connection. If the remote unit 102-1 is accessing a WAP
server 128, the traffic data passes from the remote unit
102-1 to a base station 106, MSC 108, operator back-

bone 114, WAP gateway 120, Internet 122, and WAP
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server 128. For example, the traffic data path shownin

FIG. 1e allows for latency measurements for wireless
Web page access or e-commercetransactions.
[0030] 89. Itis important to note that although the term
WAPis being applied to the wireless Internet protocol,
the principles of the present invention are notlimited to

a WAPimplementation. The present invention may be

implemented using any wireless Internet protocol, in-
cluding HDML and anyfuture wireless Internet protocols
that may be developed. The following examplesare pro-
vided of some competing technologiesthat for the pur-
posesof this disclosure will be considered to be func-

tionally equivalent to WAP. For example, the Web con-
tent can be delivered as text messaging or as an SMS

message (as proposed by Xypoint or GoSMS)sothatit
is compatible with existing cellular phones. Alternatively,
the Web content can be delivered as existing HTML In-
ternet content for wireless devices as proposed by Spy-
glass' Prism technology or Japan's iMode. Asa further
example, the content can be processed through a tem-

plate model that reads existing HTML content andfits
the data to a template optimized for various types of
wireless phones such as the system proposed by Eve-
rypath.com. As another example, the data content can
be delivered to a Palm Pilot or other PDA or handheld

device that uses a proprietary protocol.

[0031] 90. Additionally, it is noted that the presentin-
vention is not limited to use of the Internet, as it may be
effectively practiced using any broad-reach networkre-
gardless of hardware implementation specifics. Accord-
ingly, the term Wireless Data Protocol (WDP) will be
used interchangeably with the generically used term
WAPto describe the protocol usedfor wireless data ac-
cess.

[0032] 91. FIG. 1 f shows the communication path
(heavy broken line) for the traffic data during a WAPdata

connection. If the remote unit 102-1 is accessing the
benchmark WAP server 130, the traffic data passes
from the remote units 102-1 to a base station 106, MSC

108, operator backbone 114, WAP gateway 120, and to
the benchmark WAPserver 130. This configuration al-
lows latency measurements without including the uncer-
tainties of the latency through the Internet 122 itself. In
other words, the configuration in FIG. 1f allows meas-

urementsof the latency due to the wireless networkitself
with no contribution from the Internet 122.

[0033] 92. FIG. 1g shows the communication path
(heavy broken line) for the traffic data during a WAPdata

connection, including a WAP monitoring processor 132.
The WAP monitoring processor 132 may be implement-
ed as monitoring software installed and running on the

WAP Gateway 120 or as softwareinstalled on a sepa-
rate machine attached to the WAP Gateway 120. The
software would monitor traffic through the WAP Gate-
way 120 and provide metrics such as throughput, laten-
cy and lost packet information. This configuration would
allow the wireless network andthe Internet 122itself to

be analyzed and monitored separately, thus providing
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performance information for each. Furthermore, the

WAPMonitoring Processor 132 would be able to collect
protocol information directly from the WAP Gateway 120
that may not be available to the multiple remote units
(102-1 through 102-N).
[0034] 93. The monitoring software may run as a sep-

arate application on the WAP Gateway 120, or may be
embedded into the WAP Gateway software itself and
run as part of the entire gateway application. The mon-
itoring software would have a mechanism for collecting
metrics and passing that information to the back end
processor through the internet, wireless network, or
through some other means. The monitoring software

may temporarily store results locally, and perform some
pre-processing on the data prior to forwarding it to the
back end processor.

[0035] 94. FIG. 1h shows the communication path for
the control link. The control link is used to remotely con-
trol the remote units 140, 142, 144, 146 from the back

end processor148. Specifically, the process in the back
end processor 148 that communicates with the remote

units 140, 142, 144, 146is the fleet managementproc-
ess, which will be discussed in detail later.

[0036] 95. The remote units can be either mobile 140,

142, 144 or stationary 146. The mobile units 140, 142,

144 can be mounted in a variety of vehicles such as tax-
is, police cars, buses, postal vehicles, delivery vehicles,
fleet vehicles, just to give a few examples. The station-
ary remote units 146 can be mounted in any area in
which the public congregates and useswireless devic-
es. This includes airports, bus stations, and train sta-

tions just to provide a few examples.
[0037] 96. A variety of communication technologies
are available to implementthe control link. The control

link can be implemented as data running over any of the
current wireless networks such as CDMA,iDEN, TDMA,

or GSM just to name a few examples. Additionally, the
controllink can be implemented over the AMPS network

using CDPDfor example. Alternatively, the control link
can be implemented using a two-way data system such
as ARDIS, MOBITEX, SKYTEL, andthelike.

Il. SYSTEM ARCHITECTURE

[0038] 97. FIG. 2a shows the system architecture in
accordance with one embodiment of the invention. As

previously described, the invention comprises multiple
remote units (202-1 - 202-N) that may be either mobile

or stationary. Each remote unit mayinclude a location

unit (202a-1- 202a-N} that allows the remote unit to ac-
curately determine its location. Furthermore, each re-
mote unit includes a communications link (202b-1 -
202b-N) that provides for both the control link and the
traffic data. The communicationslink 202b-1 communi-

cates over a communication network 210 that passes
the information to a communication server 212 that con-
nects to a data network 220. The data network 220 can

be a public data network, such asthe Internet, or a pri-
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vate data network. A back end processor 224 is con-

nected to the data network 220 for handling control link
information, both commandsand responses, andtraffic
data. In addition, the customers 222 are also connected

to the data network so that they can access the back
end processor 224.

[0039] 98. FIG. 2b showsthe system architecture in
accordancewith a further embodimentof the invention.

The system in FIG.2b differs from the system shownin
FIG. 2a in that the control link network andthetraffic

data network are two separate communication net-

works. Each remote unit (e.g., 202-1} mayincludealo-
cation unit 202a-1 that allows the remote unit 202-1 to

accurately determineits location. Furthermore, eachre-
mote unit 202-1 includes a control link communication
module 202c-1 and a traffic data communication mod-

ule 202d-1. The control link 202c-1 passes commands

and responseinformation through communication net-
work A 210A and communication server A 212A to the

data network 220. The traffic data communication mod-

ule 202d-1 passestraffic data through communication
network B (210B) and communications server B (212B)
to the data network 220. A back end processor 224is

connected to the data network 220 for handling control
link information, both commands and responses, and
traffic data. In addition, the customers 222 are also con-

nected to the data network 220 sothat they can access
the back end processor 224.

[0040] 99. FIG. 2c shows the system architecture in
accordance with another embodiment of the invention.

The system shownin FIG. 2c differs from the system
shownin FIG.2b in that each remote unit (e.g., 202-1)

may have multiple traffic modules (202d1-1 - 202dN-1).
Each remote unit 202-1 may include a location unit
202a-1 that allows the remote unit to accurately deter-
mine its location. Additionally, each remote unit 202-1
includes a control link communication module 202c-1

and includes multiple traffic data communication mod-

ules (202d1-1 - 202dN-1). The control link passes com-
mand and response information through communica-
tion network A 210A and communication server A 212A
to the data network 220. Eachtraffic data communica-

tion module 1 through N (202d1-1- 202dN-1) passes
traffic data through communication network B-1 (210B-

1) through B-N (210B-N), respectively, and through
communication servers B-1 (212B-1) through B-N
(212B-N), respectively, to the data network 220. A back
end processor 224 is connected to be data network 220

for handling control link information, both commands
and responses,andtraffic data. In addition, the custom-
ers 222 are also connected to the data network 220 so

that they can access the back end processor 224.
[0041] 100. FIG. 2d showsthe system architecture in
accordancewith a further embodimentof the invention.

The system in FIG. 2d differs from the system shownin
FIG. 2c in that multiple control link communication net-

works maybeused. Thisis particularly importantin sys-

tems in which the remote units are deployedin different
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cities. It may be preferable in this case to use a different
control link communication networkin different cities de-

pending on the wireless system coverage and the data
pricing structure.
[0042] 101. Each remote unit (202-1- 202-N) mayin-
clude a location unit (202a-1- 202a-N) that allows the

remote unit to accurately determineits location. Further-
more, each remote unit (202-1 - 202-N) includes a con-
trol link communication module (202c-1- 202c-N) and
includes multiple traffic data communication modules

(202d1-1- 202dN-1- 202d1-N - 202dN-N). The control
link passes commands and response information

through one of communication network A-1 (210A-1}

through A-N (210A-N depending on the appropriate
communication network for the specific remote unit.

Each control link communication network A-1 (210A-1)
through A-N (210A-N) is connected to a respective com-
munication server A-1 (212A-1} through A-N (212A-N)
which allows command and responseinformation to be
passedto the data network. Eachtraffic data communi-

cation module 1 (202d1-1) through N (202d1-N) passes
traffic data through communication network B-1 (210B-
1) through B-N (210B-N), respectively, and through
communication servers B-1 (212B-1) through B-N

(212B-N), respectively, to the data network. A back end
processor224is connected to the data network 220 for

handling control link information, both commands and
responses, andtraffic data. In addition, the customers
222 are also connected to the data network 220 sothat

they can access the back end processor 224. 102. FIG.
Ze showsthe system architecture in accordance with

another embodiment of the invention. The system in
FIG. 2e differs from the system shownin FIG. 2d in that
both mobile and stationary remote units are shown. Be-
cause the traffic data communication channels in FIG.

2e are the sameas those in FIG. 2d, they have been

omitted in orderto simplify the diagram. The control links

for the mobile remote units (202-1 through 202-N) are
the same as those described in FIG. 2d.

[0043] 103. Each stationary remote unit (202-X
through 202-Y) may include a location unit (202a-X
through 202a-Y) that allows the remote unit to accu-
rately determineits location. The location unit (202a-X

through 202a-Y)is generally optional in the stationary
remote units since their location is presumably known.
The stationary remote units each include a control link
module (202c-X through 202c-Y) which is connected
via a respective wired line to a respective communica-

tion network C-1 (210C-1) through C-N (210C-N) and

associated communication server C-1 (212C-1} through
C-N (212C-N) which allows command and responsein-
formation to be passed to the data network 220. A back
end processor 224 is connected to be data network 220

for handling control link information, both commands
and responses, and traffic data. In addition, the custom-
ers 222 are also connected to the data network 220 so

that they can access the back end processor 224.

10

15

20

25

30

35

40

45

50

55

Ill. REMOTE UNIT

[0044] 104. Theremote unithasa variety of attributes.
The remote unit should preferably be portable in terms
of size and weight so it can be deployedin a vehicle or
in a stationary public area. Possible vehicles include
buses, police vehicles, taxis, postal vehicles, delivery

vehicles, and fleet vehicles just to name a few. Exam-
ples of stationary public areas include airports, train sta-
tions, bus stations, and any public area where large
numbers of people use wireless devices.

[0045] 105. Anotherattribute of the remote unitis that
it is mountable either in a vehicle or in a public area.

There are a variety of methods that can be used for

mounting the remote unit. For example, the remote units
can be mounted to a DIN barthat is commonly used for
industrial equipment. Alternatively, the remote units can
be mounted using a standard bracket, tie device, fabric
strap, bolts, or adhesive device such as Velcro, for ex-
ample.

[0046] 106.A furtherattribute of the remote unit is that
it is able to withstand a wide temperature range such as
the industrial temperature range of -40 degrees C to +
80 degreesC,for example.This attribute allows deploy-

mentof the remote unit in a wide range of geographical
environments. Furthermore, it allows deploymentof the
remote unit in places such asthe trunk of a vehicle in
which airflow is limited.

[0047] 107. Anotherattribute of the remote unit is the
ability to withstand vibration. This attribute is important
since many of the remote units may be deployedin ve-
hicles and will be subjected to severe vibration. There

are a variety of standard techniquesthat can be used to
improve the vibration performance of the remote unit.

Theseinclude using frequency absorbing mounting ma-
terials and potting the components onthe printed circuit

board for addedstability.
[0048] 108.Afurtherattribute of the remote unit is that
it meets all local standards for emissions, both radiated

and conductive. For example in United States, the emis-

sions from mostdigital devices are covered by FCC part
15 and emissions from cellular devices are covered by
FCC part 22. In Europe, there generally are directives
which coverradiated emissions, conductive emissions,

and radiated immunity and which must be metin order
to receive the CE mark.

[0049] 109. Anotherattribute of the remote unit is the
ability to handle the input power source.First, the re-

mote unit should include some type of power regulation.
This is particularly importantin a vehicular environment
in which the power provided by the vehicle battery is

very noisy. Additionally, the remote unit should include
the ability to power any external modulesor peripherals
that are going to be attached to the main control unit.
Furthermore, the remote units may include some form
of battery backup with an automatic chargerso that the
remote unit in a mobile environment does not drain the

vehicle battery when the ignition is turned off. This re-
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quirementis not as importantin a stationary deployment

since the powercan be provided from an AC outlet using
a DC transformer. However, one may chooseto include
the battery and chargerin this configuration also in order
to provide battery backup in the event of an AC power
failure. Finally, the remote unit may include some form

of sleep mode which is used to conserve power during
periods of sporadic activity.
[0050] 110. Theremoteunit will now be described with
regard to a variety of embodiments in accordance with
the invention. FIGS. 3 a through 3d show a variety of
basic architecturesfor the remote unit. FIGS. 4a through
4d show a variety of possible implementations for the
remote unit.

[0051] 111. FIG. 3a showsthe basic architecture for
the remote unit. The remote unit 300 comprises a control
unit 302, a location unit 304, and a control link andtraffic
modem 306. The control unit 302 is the main control de-

vice for the remote unit 300 and is connectedto the lo-

cation unit 304 and the control link and traffic modem
306. The location unit 304 determines the location of the
remote unit 300.

[0052] 112. The control link and traffic modem 306
shownin FIG.3a is used to communicate with the back

end processor 224. The control link and traffic modem
306 is connected to the control unit 302 in order to send
and receive control information and traffic information.

The control unit is generally running amain program that
controls the location unit 304 and the control link and
traffic modem 306.

[0053] 113. There are a variety of waysin which the
location unit 304 can determine the location in accord-

ance with the invention. The location unit 304 may com-
prise a GPS receiver such as those manufactured by
Trimble, Ashtech, Garmin, or Magellan, for example. If
the location unit 304 is a GPS receiver, the connection

to the control unit 302 may be a serial communication

link. In another embodiment, the location unit 304 may
comprise a GPS daughterboard such as those manu-
factured by Avocet, Trimble, Ashtech, or Rockwell, for
example. If the location unit 304 is a GPS daughter-
board, the connection to the control unit 302 is usually
through a proprietary connector mountedon the control

unit 302. The control of the GPS daughterboard is gen-
erally accomplished using a serial connection. In a fur-
ther exemplary embodiment of the invention, the loca-
tion unit 304 may comprise a GPS chipset or a single
GPSchip which is mounted directly on the control unit

302 and which has a bus interface. Furthermore,any of
the GPS implementations of the location unit can in-

clude differential GPS using RTCM or RTCA corrections
or alternatively can include WAAScapabilities.
[0054] 114. It is well knownto those of ordinary skill
in the art that there are a variety of alternative imple-
mentations for the location unit that don't involve stand-

ard GPS.For example, one can usea distributed GPS

system, such as the one developed by SnapTrack,in
whichpart of the GPS functionality is handled by a cen-
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tralized server. Anotheralternative location option is the

use of a triangulation technique using either angle of ar-
rival or time difference of arrival information. Although
the generic term triangulation is used, there is no re-
quirement that three measurement points be used. A

further location option is the use of RF fingerprinting,
such as that developed by U.S. Wireless, which deter-

mines the unit location based on a multipath signature.
[0055] 115. Those of ordinary skill in the art will un-
derstand that FIGS. 2a-e, 3a-d, and 4a show logical an-
tennas rather than physical antennas. These logical an-
tennas can be combinedin virtually any combinationin-

to a single physical antenna or groups of physical an-
tennas depending on the specific requirements.

[0056] 116. FIG. 3b showsanotherarchitecture for the
remote unit 300 with separate control link modem 308
andtraffic modem 310. FIG. 3b differs from FIG. 3a in

that the single control link and traffic modem 306 has
been divided into a separate control link modem 308 and

traffic modem 310. The advantage of separating the
control link modem 308 from the traffic modem 310 is
that it allows the remote unit 300 to communicate control
information and traffic information over different com-
munication networks.

[0057] 117. It is well Knownto those of ordinary skill
in the art that there are variety of implementations for
both the traffic modem and the control link modem that

will be referred to collectively as modem units. The mo-
dem units may comprise a handsetthat is connected to
the control unit using a special serial cable. The modem
units may comprise a modem module that is connected
to the control unit using a special serial cable. The mo-

dem units may comprise a PCMCIA card that is con-
nected to the control unit using a PCMCIA socket. The
modem units may comprise a custom modemthatis im-
plemented on either a separate printed circuit board or
on the sameprinted circuit board as the control unit. The

modem units may comprise a software-defined radio

(SDR)in which mostof the radio functionality is imple-
mented in software. The software can be running either
on a separateprinted circuit board or on the sameprint-
ed circuit board as the control unit. The control link mo-

dem may comprise a 2-way data device, such as the
RIM Blackberry or Motorola CreataLink, which interfac-
es to the control unit via a serial connection.

[0058] 118. The traffic modem 310 is selected so that
it can work over a wireless network using a particular
wireless standard. For example, the wireless network
canbe AMPS, iDEN, CDMA, TDMA, GSM, ARDIS, MO-
BITEX, or CDPD. It should be noted that these stand-

ards are listed as examples and are not meantto limit

the scopeof the invention. It is well known to those of

ordinaryskill in the art that other wireless networkstand-
ards such as W-CDMA,PHS, i-Burst, NAMPS, ETACS,

WLL, UMTS, TETRA, and NMT mayalso be supported
just to name a few more examples.
[0059] 119. The traffic modem 310 may implement
more than one wireless standard. For example, QUAL-
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COMM manufactures dual mode phonesthat support

both CDMA and AMPSoperation. In addition, if the traf-

fic modem 310 is implemented using a software-defined
radio thenit is possible to implement all of the above-

mentioned standards using a single hardwareplatform.
[0060] 120. The control link modem 308is also select-

ed so that it can work over a wireless network using a
particular wireless standard. For example, the wireless
network can also be AMPS, iDEN, CDMA, TDMA, GSM,

ARDIS, MOBITEX, or CDPD.A primary factorin select-
ing a wireless standard for the control link modem is the
pricing policy for transmitting control link information.
[0061] 121.FIG. 3cshows anotherarchitecture for the
remote unit 300 with a control link modem and multiple
traffic modems 310-1 - 310-N FIG. 3c differs from FIG.

3b becauseit includes multiple traffic modems rather

than a single traffic modem. The remote unit 300 archi-
tecture of FIG. 3c includes a control unit 302 that is con-

nected to a location unit 304, control link modem 308,

and traffic modems 1 (310-1) through N (310-N).
[0062] 122. FIG. 3dillustrates a remote unit that in-
cludes multiple peripherals. The remote unit 300 archi-
tecture of FIG. 3d includes a control unit 302 that is con-

nected to a location unit 304, a control link modem 308,

traffic modems 1 (310-1) through N (310-N, battery

backup 312, external storage 314, a wireless LAN de-
vice 316, and an RF scanner318. The location unit 304,

control link modem 308, andtraffic modems 1 (310-1)
through N (310-N) are implementedin the same manner
as discussed abovewith referenceto FIG. 3c.

[0063] 123. The battery backup 312, shownin FIG.
3d, provides power tothe remote unit 300 when the main
poweris not available. If the remote unit 300 is mounted

in a vehicle, the battery backup 312 is used when the
vehicle ignition is turned off in order to ensure that the
remote unit 300 does not drain the vehicle battery while
the vehicle is parked. If the remote unit 300 is mounted

in a stationary location, the battery backup 312 may be
used to provide powerif the main poweris cut off due

to a powerfailure in the building. The battery backup
312 includes a battery and a battery charger. The battery
can be made from a variety of known rechargeable tech-
nologies such as sealed lead acid, NiCad, NiMH, and
Lithium for example.

[0064] 124. The external storage 314 provides a tem-
porary storage capability for data that is not immediately
sent back to the back end processor 224. There are a

variety of reasonsforstoring datain the external storage

314. For example,if layer 3 network data is collected for

the wireless networkit is possible to produce 1 Mbyte/
hour/technology of data. It may be prohibitively expen-
sive to send this much data back to the back end proc-

essor 224 via the control link modem 308. Accordingly,
the data can be stored locally in the external storage
314 and be downloaded ata later time using an alternate
path.

[0065] 125. As another example, the collected data
may be queued for transmission whenthe vehicle igni-

10

15

20

25

30

35

40

45

50

55

tion is turned off. It may be preferable not to transmit the

stored data until the ignition is turned back on in order
to prevent unnecessary draining of the battery backup
mechanism 312. Accordingly, the data can be storedlo-
cally in the external storage 314 and queued for trans-
mission in at a later time over the control link modem

308 whenthe vehicle ignition is turned on.

[0066] 126.It is well known to those of ordinary skill
in the art that the external storage 314 can be imple-
mented in a variety of ways. For example, the external
storage is implemented as a PCMCIA Flash card that
plugs into a PCMCIAsocketon the control unit. As an-

other example, the external storage 314 can be a
SANdiskthat is connected to the control unit via a pro-

prietary connector. Alternatively, the external storage
314 is implemented using a moving storage device such
as a specialized hard drive, for example a PCMCIA hard
drive module. However, in mobile environments it is

preferable to implement the external storage with no
moving parts in order to improvethereliability of the re-
mote unit.

[0067] 127. The wireless LAN device 316 allows high-
speed data transmission overshort distances. The wire-

less LAN device 316 is implemented, for example, using

Bluetooth technology. The wireless LAN device 316 pro-
vides an alternative path for downloading data that is

stored on the external storage 314. For example, if the
remote unit 300 is mountedin a taxi and layer 3 wireless
network data is stored from an earlier collection opera-
tion, then the wireless LAN device 316 is free to com-

municate with a wireless LAN controller (not shown) lo-
cated at the taxi dispatch centerin order to transmit the

data back to the back end processor 224. As an alter-
native example, the wireless LAN device 316 can be

used to communicate with a local I/O device (not shown)
that can be usedin a delivery truck to allow communi-

cations between a central dispatch and the delivery
truck operator.

[0068] 128. The RF scanner 318 allows increased
functionality for the remote unit 300 by increasing the
capabilities for performing RF optimization of the wire-
less network. The RF scanner318 allowsthe collection

of more RF data thenis traditionally available through
the traffic modems (310-1 - 310-N). For example, the
RF scanner 318 has a much moreflexible input band-

width since it is not forced to listen to a single traffic
channel on the wireless network. Additionally, if the RF
scanner318 is optimized for CDMA collection, it can col-

lect a variety of valuable CDMA network parameters
such as measuring lo in the channel, despreading the
spreading codes, measuring Ec/lo, and measuring chip

delay. The RF scanner 318 can be implemented by us-
ing a commercial scanner or by developing a custom
scanner, for example, using a software-defined radio.
[0069] 129. FIG. 4a shows a hardware implementa-
tion of the remote unit 400 using either a laptop or hand-
held unit 402. The laptop or handheld unit 402 is con-
nected to a GPSreceiver 404,control link modem 408,
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and traffic modem 410. The laptop or handheld unit runs

anyof a variety of operating systems such as Windows
95/NT/CE, Linux, or Palm OS, for example. The periph-
eral devices 404, 408, 410 are connected to the laptop
or handheld unit 402 via serial ports, PCMCIA ports,
Ethernet, or USB as appropriate. The laptop or hand-
held unit 402 should have device drivers for all of the

peripheral devices that are either built into the operating
system or written in a higher-level language. Further-
more, the laptop or handheld unit 402 runs a main pro-

gram that allows extraction of the location information
from the GPS receiver 404 and sends and receives
communication overthe control and traffic channels.

[0070] 130. FIG. 4b shows a hardware implementa-
tion of the remote units using a single board computer
(SBC). The single board computer can be purchased
off-the-shelf from a variety of vendors such has SBS,
ADS,or Datalogic for example. Alternatively, the single

board computercan be custom designed for the specific
remote unit application. FIG. 4b showsa typical archi-
tecture for the single board computer including a micro-
processor 420 which is connected via an address and

data bus to a boot ROM 424, Flash memory 426, DRAM/
SRAM 428, a PCMCIA socket 430, a UART 432, a USB
interface 434, an Ethernet interface 436, a CANinter-

face 438, a wireless LAN device 440, and an optional

A/D & D/A interface 442. The microprocessor 420 may
also have direct connections to a temperature sensor

444,display interface 446, and general-purpose I/O. Ad-
ditionally, the single board computer mayinclude power
managementcircuitry 448 that is connected to switched

power, power, and ground, and additionally connected
to an optional backup battery 450.
[0071] 131. It is well known to those of ordinary skill
in the art that the single board computer can be imple-
mented using a variety of different technologies. For ex-

ample, the microprocessor can be a StrongARM, ARM,
Pentium, PowerPC, Motorola 68000, and the like. Fur-

thermore, a variety of operating systems are available
such as Windows CE, Windows 95/98, WindowsNT,
Linux, Palm OS, VXWorks, OS-9, PSOS,and the like.

The serial ports from the UART 432, or directly from the
microprocessor 420, are used to interface to peripheral
devices such hasthe traffic modem 410 or the GPSre-

ceiver 404 and should have configurable bit rates, word
size, start bits, stop bits, parity bit and the ability to op-
erate at either TTL or RS-232 voltage levels.
[0072] 132. FIG. 4c shows the organization of a soft-
ware-defined radio. All of the elements of the soflware-

defined radio 460 can be combined in any combination
depending on the requirements. The elements include
an RF scanner 462, a control link modem 464,traffic

modems 1 (466-1) through N (466-N), a location unit
468, and a wireless LAN device 470. The advantage of
using a software-defined radio architectureis thatit al-
lows implementation of multiple standards simultane-

ously on a single hardware device. This can greatly re-
duce the cost of the remote unit. The underlying archi-
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tectural concepts for the software-defined radio 460 are

well knownto those of ordinary skill in the art and are
discussed in articles in numerous journals such as the
IEEE Communications Magazine.
[0073] 133. FIG.4d illustrates organization of the soft-
warein the remote unit. At the lowest level is the oper-

ating system 476that provides basic functionality for the

hardwareplatform. The remote unit can run a variety of
operating systems such as Windows 95/NT/CE, Linux,
Palm OS, VXWorks, QNX, or pSOS for example. Fur-

thermore, depending on the requirements, it is possible
to use no operating system and write platform-specific
code to implementthe lowerlevel routines.

[0074] 134. At the next level, the remote unit software
includes device drivers 478,utilities 480, protocols, 482
and user interface modules 484. The device drivers 478

allow communication with the peripheral devices such
as the GPSreceiver 404 and the wireless modems, for

example. The utilities 480 support lower-level functions

such as encryption and compression, for example. The

protocols 482 support any protocols that are neededin
the remote unit such as a WAPbrowser, TCP/IP, X.25,

and anyproprietary packet protocols, for example. The
userinterface module 484 includesall of the functional-

ity required for local control of the remote unit such as
a simple menuing system.It is well known to those of

ordinaryskill in the art that someorall of these modules
mayalso be built into the operating system.
[0075] 135. At the next level, the remote unit software
optionally includes a variety of additional modules such
as a pre-processing module 486, DB/Storage module
488, and a software-defined radio module 490. The pre-

processing module 486 may be used to pre-process the
collected data. This is particularly helpful in an opera-
tional scenario in which large quantities of data are col-
lected and needto be reducedin order to conserve con-

trol link bandwidth. The DB/Storage module 488 may be
used to store and organize the requested missions and/
or the collected data. The software-defined radio mod-

ule 490 is implemented as described above with refer-
ence to FIG.4c.

[0076] 136. The main application 492 is at the next
level and performs the higher-level routines. For exam-
ple, the main application 492 is used to receive missions
overthe control link, execute the missions, and transmit
the mission data overthe control link.

[0077] 137. In the implementations described above,
the control unit 302 is shown as being a general purpose
computerin the form of a laptop or handheld unit 402.

Although this has certain advantagesin termsofflexi-
bility of programming, the invention may also be imple-

mented using special purpose computersin lieu of gen-
eral purpose computers.

IV. BACK END PROCESSOR

[0078] 138. FIG. 5a showsthe architecture of the back
end processor 500. The back end processor 500 in-
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cludes the following processing elements: fleet man-

agement502,test traffic generator 504, post processor
506, user interface 508, portal 510, mapping 512, and
billing and accounting 514. These processing elements
are interconnected by a data network 516. It is well
knownto those of ordinary skill in the art that the data

network 516 can be either a LAN, WAN, inter processing
communications within a computer or network, or any
combination of the above.

[0079] 139.FIG. 5b showsthe architecture of the back
end processor 500. The back end processorincludes

the following processing elements: fleet management
530, test traffic generator 532, post processor 534, user

interface 536, and portal 538 including a mapping ele-
ment 538a and a billing and accounting element 538b.
In addition, the fleet management element 530 is con-
nected to a collected data database 540, mission data-

base 542, and remote unit database 544; the post-

processing element 534 is connected to a post-proc-
essed database 546 and the collected data database

540, and the portal 538 is connected to a mapping da-
tabase 548 and a billing and accounting database 550.
[0080] 140. The fleet management element 530is the
main interface in the back end processor for communi-

cating with the remote units. The fleet managementel-

ementkeepstrack of the remote units by accessing data
in the remote unit database 544, performs mission plan-

ning and coordination based uponinformation provided
from the user interface 536, sends and receivesinfor-

mation to the test traffic generator 532 in order to gen-
erate terrestrial originated calls, and sends and receives
commands and responsesto the remote units via the
controllink.

[0081] 141. The fleet management element 530 re-
ceives mission requests from the user interface 536 and
stores the information in the mission database 542.It

then performs a scheduling function based on the re-
quested missions stored in the mission database 542
as compared with the remote units available as deter-

mined by availability information stored in the remote
unit database 544. The scheduled missions are stored

in the mission database 542 as requested missions and
are sentat the appropriate time to the remote units over

the control link. The requested missions can be stored
and sent as a batch of missions or can be sentasindi-

vidual missions depending on the requirements.
[0082] 142. The information received by the fleet
management element 530is stored in the collected data
database 540 and forwardedto the post processorele-

ment 534 that stores raw mission data and also per-

forms post processing and stores the post processing
results.

[0083] 143. The post processing involves processing
of the received data for either RF/network parameters

related to the wireless system orstatistical information
related to the wireless data access.

[0084] 144. The analysis of the RF/network parame-
ters can be accomplished in a variety of ways such as
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those discussed in Provisional Patent Application No.

60/149,888 entitled "Wireless Telephone Network Opti-

mization" that was filed on August 19, 1999, and which
is incorporated by reference herein in its entirety forall
purposes.This provisional disclosure provides a simu-

lation environment to develop optimum coverage-relat-
ed parameters for sectors of a wireless network. This

simulation environment allows a network engineer to
vary parameters of a virtual model of the wireless net-
work and observe how the changes affect coverage.
The provisional disclosure further provides an optimiza-

tion algorithm to optimize handoff timing parametersfor

sectors in a wireless network. The optimization algo-
rithm analyzes measured data regarding network cov-

erage and regional terrain to arrive at a report containing
recommendedvaluesforwindow size parameters (code
division systems)or time advance parameters(time di-
vision systems).
[0085] 145. The post processing for statistical analy-
sis involves the wireless data access that is accom-

plished using the traffic modem in the remote unit. The
statistical analysis allows the combination of variouscol-
lected informationin order to produce reports for specific

customers. For example, the latency of WAP accesses
to a specific URL is measured over several different

wireless networks and displayed on a bar graph. Further

examples of statistical analysis and report generation
are discussed in the operation section with respect to
FIGS. 8a-8f.

[0086] 146. The user interface element 536is con-
nected to the fleet management element 530 in order to
schedule missions based on requirements entered by

the customers. Additionally, the user interface element
536 is connectedto the post-processing element 534 to
allow users to generate special queries, access previ-
ously stored queries, or access reports that are gener-
ated from the post processed data. The user interface
element 536is also connected to the portal 538 to allow
access for the customers 560 from a connected data
network such asthe Internet 562.

[0087] 147. The portal element 538 acts as an oper-
ating system providing a variety of low-level functions
for multiple applications. The portal 538 includes a map-

ping element 538a and a billing and accounting element
538b. The portal 538 is connected to databases 548,

550 for the mapping information and the billing account-
ing information. In addition, the portal 538 is connected
to the data network 562, suchastheInternet, to allow

customerentry into the system. The portal is also con-
nected to the post processor 535to allow accessof the

post-processed data for visualization with the mapping
software, for example.

[0088] 148. FIG.5c showsthe architecture for the por-
tal 570 in accordance with one embodimentof the in-

vention. The portal 570 acts as an operating system pro-
viding commonlow-level functions for a variety of appli-
cations and acting as an interface for customer access

through the Internet. The portal §70 functions are organ-
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ized into four major groups: databases 572, GUI con-

trols 574, workgroup functions 576, and security 578.
The database 572 functions include terrain, morpholo-

gy, buildings, and billing and accounting. The GUI con-
trols 574 include mapping/GIS, charts, and virtual real-
ity. The workgroup functions 576 include access con-

trols and threaded dialogue. The security functions 578
include login, partitioning, and audit trails. The portal al-
so includes an API 580 that allows access to various

applications.

IV. CONTROL LINK COMMUNICATION PROTOCOL

[0089] 149. The control link allows communications
between the multiple remote units and the back end

processor. There are a variety of possible protocols for
the control link. The communication protocol can be a
standard protocol such as TCP/IP, WAP,or X.25, for ex-

ample, or a proprietary protocolthat is optimized for the
required communications, or some combination of a

standard and proprietary protocol.
[0090] 150. In accordance with one embodiment of
the invention, a proprietary packet protocol is used. One
issue regarding the packet protocol is the issue of ac-

knowledgments for packets.

[0091] 151. Acknowledgments can be handled in a
variety of ways. They can be sentasan individual packet
for each substantive packet sent. This is the heartiest

mechanism butit is bandwidth inefficient. Alternatively,
acknowledgments can be sent asa field of a subsequent
packet using a packet numbering schemeto indicate

which previous packet is being acknowledged. This
method requires more overhead at each endof the com-

municationlink in order to keep track of previously sent
packets, but is more efficient in terms of bandwidth

used. As anotheralternative, the acknowledgmentsys-

tem can be handled by the communication system itself
so that the packet protocol does not haveto address the

issue. For example, many two-way data systems have
a built-in acknowledgment system so that packet deliv-
eryis virtually guaranteed. In this case, it is not required
to include acknowledgments in the packet protocol
since they are handled at anotherlevel.

[0092] 152. There are two basic types of packets: sig-
naling packets and data packets
[0093] 153. The signaling packets are originated ei-
ther at the remote unit or at the back end processor.

Some examples of remote unit originated packets are

ignition on, ignition off, and status update. The Ignition

on packetindicates that the vehicle ignition has been
turned on andtheignition off packet indicates that the
vehicle ignition has been turned off. These packets are
used by the back end processor in order to properly
schedule data collection in a mobile remote unit. The

status update packet indicates the current status of the
remote unit.

[0094] 154. Some examples of back end originated
packets are reset and status request. The reset packet
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is used to remotely reset the remote unit. The status re-

quest packetis used to remotely request status infor-
mation for a remote unit.

[0095] 155. The data packets are also either originat-
ed at the remoteunit or at the back end processor. The

back end originated data packets generally consist of
mission requests and the remote unit originated data

packets generally consist of mission data.
[0096] 156. FIG. Ga shows examples of someof the
fields in the remote unit originated packets (both data
and signaling) 610. Some examples of the packetfields
include a packet type ID 610a, remote unit ID 610b, date

and time 610c, message number 610d, mission ID
number 610e, location information 610f, payload infor-

mation 610g, and checksum information 610h. The
packettypeID field 610a indicates the type of packet so
that the back end processorwill know how to parse the
packet for the proper fields. The remote unit ID field

610b is used to identify the remote unit sending the
packet. The date and time field 610c indicates the date

and time that the measurementis taken. The message
numberfield 610d is used to keep track of the message
for acknowledgment purposes. The mission ID number
field 610e is used by data packets to indicate the corre-

sponding back end mission that caused generation of
the packet's payload information. The location informa-
tion field 610f indicates the remote unit location at the
time of data collection. The checksum information field

610his used in order to ensurethe integrity of the packet
information. The term checksum is used generically to
refer to any type of error correction and/or error detec-
tion method to ensure packetintegrity.

[0097] 157. The remote unit originated data packet's
payload information field 610g can take a variety of
forms. It may include call statistics such as connect time,
call duration, whetherthe call failed to connect or was

dropped, and the like. Additionally, it may include basic
RF engineering measurements such as RSSI, BER,

FER, SQE,and the like. Furthermore, the payload infor-
mation may include Layer 3 information that discloses
call routing data and information regarding the configu-
ration of the wireless network. The Layer3 information
may be collectedin totality or filtered by pre-processing
in the remote unit depending on the amountof informa-

tion desired. In addition, the payload mayinclude appli-
cation information such as the accesslatency fora WAP
pageorthe delayin receipt of an SMS message.
[0098] 158. FIG. 6b shows examples of some of the

fields in the back end processororiginated packets (both
data and signaling) 620. Some examplesof the packet
fields include a packet type ID 620a, remote unit ID

620b, date and time 620c, message number 620d, mis-
sion ID number 620e, payload information 620f, and
checksum information 620g. The packet type ID field
620a indicates the type of packet so that the remote unit
will know how to parse the packet for the properfields.

The remote unit ID field 620b is usedto identify the re-

mote unit receiving the packet. The date and time field
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620c indicates the date and time that the packetis sent.

The message number field 620d is used to keep track
of the message for acknowledgmentpurposes. The mis-
sion ID numberfield 620e is used by data packets to
indicate the back end missionthat will cause generation
of the packet's payload information. The checksum in-

formation field 620g is used in order to ensure the in-
tegrity of the packet information. The term checksum is
used generically to refer to any type of error correction
and/or error detection method to ensure packetintegrity.
[0099] 159. The back end processororiginated data
packet's payload information field 620f can take a vari-
ety of forms. It may include mission info regarding the

type of data to collect including the type of access (WAP,
circuit switched data, etc), a trigger related to the time
(or range of times) to makethetestcall, a trigger related
to the location (or range of locations) to make the test
call, a wireless system to test (if the remote unit supports

multiple wireless traffic standards), a target phone
number or URL, and whetherthe call is mobile or ter-

restrial originated.
[0100] 160. It should be noted that the packetfield
types described aboveare forillustrative purposes and
in no waylimit the actual fields that may be used.

[0101] 161. The information in the packet can be sent

as either ASCII or binary data. ASCII is useful since
some two-way data systems are used for paging and
will only pass ASCII text information. Binary storage is
useful becauseit is more bandwidthefficient than ASCII.

Furthermore, the packet information can be com-

pressed by a variety of standard methods suchasnull

compression, run-length compression, keyword encod-
ing, adaptive Huffman coding, Lempel-Ziv coding, and
the like. Additionally, the packet information can be en-
crypted by a variety of standard methods such as DES,
triple DES, RSA, PGP, and thelike.

[0102] 162. In accordance with one embodiment of

the invention, the packets are combinedin largerfiles
for transmission over the control link. This is advanta-

geous in an environmentin which the control network
charges a fixed charge per packet. Accordingly, larger
files may be more cost effective. Furthermore, it may be
advantageousto store the collected information at the
remote unit for transmission at a later time. This can oc-

cur if Layer 3 informationis collected since the data may
be collected faster than it can be sent over the control

link. Additionally, the collected information may be
stored at the remoteunit if the vehicle ignition is turned

off during a mission in a mobile environment. This oc-

curs because the system tries to reduce transmissions
when the ignition is off in order to extend battery life.

V. METHOD FOR MEASURING

[0103] 163. FIG. 7a shows a method for measuring

data quality of service in a wireless network. The method
includes the steps of sending command information
702, performing measurements 704, and receiving re-
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sponseinformation 706.

[0104] 164. For example, the step of sending com-
mand information 702 may include using a back end
processorto sendeither data or signaling packets to the
remote units of a measuring system such as the one
described previously. Furthermore, the step of perform-
ing measurements 704 mayinclude performing any of

a variety of measurements such as latencyof wireless
Internet access, e-commerce transactions, wireless

messaging, or push technologies. The step of receiving
responseinformation 706 mayinclude responsesto sta-
tus inquiries or data related to the measurements col-

lected during the step of performing measurements 704.
[0105] 165. FIG. 7b shows a method for measuring

data quality of service in a wireless network, including
at least one step related to the wireless network infra-

structure. The method includes the sending 702, per-
forming 704, and receiving 706 steps described with re-
spectto FIG. 7a. Additionally, the method includes steps
of monitoring a WAP Gateway 710 and Benchmarking

at a WAP Gateway 712.
[0106] 166. Thestep of monitoring the WAP Gateway
710 may include monitoring traffic through the WAP
Gateway and providing metrics such as throughput,la-

tency and lost packet information. Furthermore, the
monitoring step 710 may allow the collection of protocol

information directly from the WAP Gatewaythat may not
be available to the multiple remote units. The step of

benchmarking at the WAP Gateway 712 mayallow la-
tency measurements without including the uncertainties
of the latency through the Internet or data networkitself.
This allows the provision of data indicating a breakdown

betweenthe latency of the wireless network and the da-
ta network.

[0107] 167. It is important to note that in regard to
steps 710 and 712 that the closeness to the WAP gate-

wayis described from a logical, not a physical, stand-
point. It will be appreciated by thoseofordinary skill in
the art that these process steps can be accomplished

with well known techniques in which the monitoring or
benchmarking element is located far away from the
WAP gateway. Furthermore as previously discussed,
the term WAPis being used generically to describe any
type of wireless Internet protocol, including HDML, WAP

competitors, and any future wireless Internet protocols
that may be developed.
[0108] 168. FIG. 7c shows a method for measuring
data quality of service in a wireless network, including
at least one additional order independent step. The

method includes the sending 702, performing 704, and
receiving 706 steps described with respect to FIG. 7a.

Additionally, the method includes steps of accessing
from the Internet 720, scheduling missions 722, gener-
ating test traffic 724, storing at a remote unit 726, pre-
processing at a remote unit 728, post-processing at the
back end 730, and organizing remote unit information
732.

[0109] 169. The step of accessing from the Internet
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720 mayinclude theability to access the measuring sys-

tem from the Internet througha portal to set up missions
andretrieve reports generated from the post-processed
data, for example. The step of scheduling missions 722
mayinclude establishing parameters related to the spe-
cific data to be collected by the system. For example,

these parameters may include some of the following:
type of access - WAP, SMS, Instant Messaging, Push
data, and the like.; type of Device - WAP, PDA, Pager,
wireless modem, and the like.; trigger - time of call, lo-
cation of remote unit, or some combination; wireless

system - Sprint, Nextel, AT&T, and the like.; call Info -
Target phone#, URL,type of transaction, etc; and mobile

or terrestrial originated call. The step of generating test
traffic 724 may include generation of SMS messagesor
other data packets to be sent to the remote units, for
example.

[0110] 170. The step of storing at the remote unit 726

mayinclude the storing of missions andof collected data
at the remote unit. The step of pre-processing at the re-
mote unit 728 mayinclude processing received data pri-
or to storing the data or transmitting it to the back end
processor. The step of post-processing at the back end
730 mayinvolve processing of the received data forei-

ther RF/network parametersrelated to the wireless sys-
tem orstatistical information related to the wireless data

access. The step of organizing remote unit information
may include storage of remote unit identification infor-
mation in a remote unit database, storage of collected
data in a collected data database, or storage of post-
processed data in a post-processed data database, for

example.

[0111] 171. It should be noted that the flow arrowsin
FIGS. 7a-7c are shown merelyforillustrative purposes
and do not reflect a required order for the method steps.

VI. OPERATIONAL AND BUSINESS MODEL

[0112] 172. The previous sections of this description
have discussed amethod and system for measuring da-
ta quality of service in a wireless network using multiple
remote units and a back end processor. The method and

system mayalso include an elementthatis located with-
in the wireless network infrastructure, for example, at

the WAP gatewayto monitor the wireless data protocol
and to perform benchmarking measurements. 173.
[0113] 174. Rather than selling measurement equip-
mentas a final product, the system, as defined by the

invention, preferably sells the collected data and statis-

tics generated from the collected data as the final prod-
uct. The trade namefor this service is preferably "Bit-
wise." The data andstatistics generated by the system
do not need to be real-time, but as previously disclosed
the system will support near real-time data if desired.
Typically, the data will be collected and analyzed over a

period of time such as a day, week, month, or even a
year depending onthe user's requirements.
[0114] 175. The types of data collected include laten-
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cy, call statistics (such as call completion, call dropped,

etc), BER/FER, and various wireless network parame-
ters such as RSSI and Layer3 information. For exam-
ple, the latency time is a measureof the accesstime for
a WML page from a WAPserverorthe time to complete
a Web transaction. Furthermore, the system can divide
the latency measurement into the wired network and
wireless network contribution through the use of a com-

ponentlocated at the WAP gateway.
[0115] 176. Furthermore, the remote units can be
used to perform additional functions that have valuein
vertical markets. For example, if the remote units are
fielded in a mobile environmentin a fleet of vehicles, the

remote units can provide automatic vehicle location

(AVL) in addition to data quality of service measure-
ments. Additionally, the position data from the mobile
remote units could be processed to provide nearreal-
time traffic information that could be disseminated, for

example, over the Internet.

[0116] 177. There are a variety of possible pricing

strategies for the data and statistics produced by the
system. The user may be charged per minute of system
use or per transaction. Alternatively, the user may be
chargedpercity, per wireless carrier, and per month for
the requisite data and statistics. Furthermore, the post-

processing element produces aggregate industry-wide

statistics, for example comparing different wireless car-
riers or content providers, which is preferably packaged
and sold as a separate product.

[0117] 178. The customersfor the system have a va-
riety of common attributes. They are dot.com and e-
commerce companiesthat are targeting wireless device

usersby porting their content and commerceto wireless
websites. Furthermore, they generally have a need for
timely dissemination of content and transactions and
have a keeninterest in a positive customer experience.

[0118] 179. The customers can be divided into a va-
riety of different groups. They can be wireless operators
whowish to measure the performanceof their networks
in order to increase traffic and optimize performance.
Furthermore, the customers can be wireless portals
and/or ISPs such as AOL, Yahoo, Alta Vista, MSN,

Lycos, and Excite, just to name a few examples. Addi-
tionally, the customers can be contentprovidersin a va-

riety of fields such as the service arena providing finan-
cial, weather,ortraffic content; the internet auction are-

na involving time-sensitive bidding information; the in-
stant messaging arena such as the AOLAnytime, Any-

where program; and the push data technology arenain
which information such asairline information andtraffic

updates are pushedto the mobile device.

[0119] 180. The reasons that customers would use
the system, in accordance with an embodimentof the
invention, are fairly straightforward. It allows the cus-
tomer to see the wireless Internet transaction through
the end user's eyes in terms of their experience when
accessing content and conducting transactions from
wireless devices. In addition, it allows the customers a
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method for evaluating and comparing the performance

of the wireless networksthat are delivering the content.
Furthermore, it allows the wireless operators and the
content providers solid data to pinpoint bottlenecks and

performance problems in the network. Additionally,it
provides information to alert staff to critical service fail-

ures so corrective action can be taken in a timely man-
ner.

[0120] 181. There are a variety of potential measure-
mentsthat can be taken. Each measurementis referred

to as a mission. Some examples of missions includere-

trieval of a WML page, completion of an e-commerce
transaction, receiving pushed data content, performing

a secure transaction, and performing benchmarking of
different parts of the network by using a componentlo-
cated at the WAP gateway.
[0121] 182. There are a variety of methodsfor input-
ting requested missions. If the customer wishes, they

can discusstheir requirements with the system operator
and allow the system operatorto enter the missions. Al-
ternatively, a user interface in the back end processor
allows the customers to enter their own missions over

the Internet by entering through the portal.
[0122] 183. The parameters for a mission mayinclude

at least the following items:

Type of access - WAP, SMS, Instant Messaging,
Push data, and thelike.

Type of Device - WAP, PDA, Pager, wireless mo-
dem, andthelike.

Trigger- time of call, location of remote unit, or some
combination

Wireless System - Sprint, Nextel, AT&T, and the
like.

Call Info - Target phone#, URL, type of transaction,
etc

Mobile or Terr. Originated.

[0123] 184. The output of the system can be obtained
in a variety of ways. Generally, customers can set up
formatted reports that will be generated periodically with
the requested data andstatistical information. The re-

ports are obtainable in a variety of ways such as viewed

using a Web browser, sent as an attachment to e-mail,
sent as a file using FTP or someotherprotocol, or sent
via normal mail just to name a few examples. The re-
ports can be arrangedin a variety of formats depending
on the customer requirements with examples provided

in the following figures.

[0124] 185. FIG. 8a showsa bar graph output 810 of
download timesfrom different portals. The y-axis of the
bar graph relates to the average downloadtime in sec-
ondsand the x-axis relates to the city in which the meas-
urement was performed. The three bars represent
measurements for Yahoo, AOL, and a portal index of

measurementsoverall portals. The statistics shown are
for all wireless carriers, with a measurementinterval of

15 minutes between 6 AM and 12 PM,for the period
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from 03/01/00 to 03/07/00.

[0125] 186. FIG. 8b showsa bar graph output 820 of
download times acrossdifferent wireless networks. The

y-axis of the bar graph relates to the average download
time in seconds and the x-axis relatesto the city in which
the measurement was performed. The three bars rep-
resent measurements for Nextel, Sprint PCS, and AT&T
Wireless. The statistics shown are for access to Yahoo,
with a measurementinterval of 30 minutes between 6

AM and 9 PM, for the period from 03/01/00 to 03/07/00.

[0126] 187. FIG. 8c showsa bar graph output 830 of
call completion percentage across different wireless

networks. The y-axis of the bar graph relates to the call
completion percentage and the x-axis relates to the city
in which the measurement was performed. The three
bars represent measurements for Nextel, Sprint PCS,
and AT&T Wireless. The statistics shownarefor access

to Yahoo, with a measurementinterval of 30 minutes

between 6 AM and 9 PM, for the period from 03/01/00
to 03/07/00.

[0127] 188. FIG. 8d shows a trending graph output
840of call completion percentage acrossdifferent wire-
less networks.The y-axis of the bar graph relates to the
call completion percentage and the x-axis relates to the

city in which the measurement was performed. The
three bars represent measurements for Nextel, Sprint
PCS, and AT&T Wireless. The statistics shown are for
accessto Yahoo, with a measurementinterval of 15 min-

utes between 6 AM and 9 PM, for the period from
03101/00 to 03/07/00.

[0128] 189. FIG. 8e showsa bar graph output 850 of
average download times with a breakdownof the net-

worklatency at the WAP gateway. The y-axis of the bar
graph relates to the average download time in seconds
and the x-axis relates to the city in which the measure-
ment was performed. The bars represent measure-
ments for Nextel with statistics shown for access to Ya-

hoo, with a measurement interval of 60 minutes be-

tween 12 PM and 12 PM, for the period from 03/01/00
to 03/07/00.

[0129] 190. FIG. 8f showsa pie chart 860 of error sta-
tistics for wireless access of Yahoo. The sectors of the

pie chart show DNSlookup failure, connection timeout,

page timeout, content errors, and successful error-free
connections. The statistics represent error statistics for
all carriers with statistics shown for access to Yahoo,
with a measurementinterval of 60 minutes between 12

PM and 12 PM, for the period from 03101/00 to
03/07/00.

Vil. EXEMPLARY EMBODIMENT

[0130] 191. Referring to FIG. 9, a system according
to an exemplary embodiment of the present invention
has two major components: Remote units (a.k.a. PUP-
Pls) 910, 920 which perform measurements related to
Internet content delivery over wireless networks, and a
Back End 930 that controls the remote units 910, 920
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and performs data collection and storage.

[0131] 192. The basic control of the PUPPI 910 con-
sists of commands sent from the Back End 930to the

PUPPI 910 and responsessent from the PUPPI 910 to

the Back End 930. The commandsare generally mis-
sions that direct the PUPPI 910 to collect data from a

particular wireless content provider within a particular

time period. The responses are generally the results of
these collection missions. The PUPPI's physical inter-
face to the control link 950 is a modem 912 that allows

communication over a communication link 940, such as
the PSTN, or over a data network, such as the Internet.

The control link 950 can be implemented in a wired con-

figuration, as shownin FIG. 9, or in wireless configura-
tion using a wireless modem.
[0132] 193. The PUPPI's physical device for perform-
ing wireless measurements generally is a standard
handset 914 that is connected to the PUPPI control unit

via a serial cable. However, any wireless device such
as a wireless modem module, PDA, RIM device, pager,
etc can be used depending on the wireless network to
be tested. Additionally, the software module with the ap-
propriate WDP will be selected based on the wireless
networkto be tested.

[0133] 194. Referring to FIG. 10, the remote units

(PUPPIs) in the exemplary system include a control unit
916 for controlling the remote unit, a test traffic modem
914 for performing measurements overthe wireless net-
work, and a control link modem 912 for passing com-
mands and responsesbetweenthe remote unit 910 and

the back end processor930 (refer to FIG. 9).

[0134] 195. The control unit 916 may be implemented
as a PC, a laptop, a handheld computer, or an embed-
ded computer, to name but a few examples. The test

traffic modem 914 may be implemented as a standard
handset or a modem module, either of which should in-
clude an external antenna. The control link modem 912

may be implemented as a standard POTS modem(us-
ing a dedicated phone line), a DSL modem, ISDN mo-
dem, or an equivalent system.
[0135] 196. The internal hardware interface for the
PUPPIis embodied as an RS-232 serial connection be-

tween the contro! unit 916 and the test traffic modem

914 (generally a handset). Alternatively, the connection
can be implemented using a USB port, Firewire port,,
PCMCIA,or any other appropriate interface for the test
traffic modem. The internal hardwareinterface between
the control unit 916 and the control link modem 912 will

depend upon the control link modem selected. If a

standard V.90 modem (56.6 kbit/s) is used, then it can
be housed inside the control unit case and plugged in
to the PCl system busor connected via an Ethernet con-
nection over a LAN. Ifa DSL modem (or other advanced
data modem)is used, then it will be connected to the
control unit with an appropriate interface. If a wireless
link control modem 912 is used, it will communicate with

the control unit 916 via an appropriate interface, such
as a serial port.
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[0136] 197. The PUPPIs in the exemplary system are

stationary indoor units or mobile units, including an ex-
ternal wireless antenna, under remote control from the

back end using a special scripting language.
[0137] 198. The PUPPI is designed to simulate a sub-
scriber using a WAP enabled handset or any WDP-en-
abled wireless device. WAP handsets have mini-brows-

ers loaded onto the handsetto allow this functionality.
Becauseoflimitations on the ability to control and track
data on the handsetitself, the exemplary remote unit
may movethe web browsingfunctionality from the hand-
set to the control unit, where full browser control and

data tracking is possible. In this case, the handsetwill
be used for a dial-up networking connection which will
provide accessto the wireless data network,and will al-
low packets to flow between the WAP browseron the

control unit and the WAP gateway at the operator's
switch via the handset.

[0138] 199. The PUPPIsoftware includes three main
processes,a test process, a control process, and a log-

ging process.The test processis responsible forall as-
pects of measurement. The control process is respon-

sible for all communications with the Back End system.
The logging processis responsible for logging all events

from each process and generating alarms.
[0139] 200. Referring to FIG. 11, processesareillus-
trated that each contain software modules that are re-

sponsible for specific tasks.

[0140] 201. The Main Control Module (MCM) 1104is
responsible for all management and control of the PUP-
PI unit. Some of the functions that the MCM is respon-
sible for are listed as follows:

¢ Tasking Modules with Measurements
¢ Handling Timing Issues
¢ Starting and Stopping Measurements

« Responding to Diagnostics Requests
e Receiving Task Lists

¢ Sending Collected Data

[0141] 202. The test link connection module (TLCM)
1108 manages the test link connection. The test link
connection is used by the data modulesto collect infor-
mation from the wireless data network.The testlink con-

nection includes of a dial-up networking connection to
support modules requiring wireless data, and a direct
handset connection for modules requiring transport in-
formation.

[0142] 203. The GPS module (GPSM) 1112 can op-
tionally be included to provide GPS information to the
Main Control Module. For example, the time information

provided by the GPS Module can be used by the MCM
to provide very accurate time stamps for the collected
data. Furthermore, in a mobile environment the location

information from the GPS Module can be used to pro-

vide position information. The term GPSis being used
generically to refer to any type of position location tech-

nology including a distributed GPS (e.g. SnapTracks)
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and Time Difference of Arrival or Time Angle of Arrival

(e.g. TruePosition). These additional forms of location
determination may include the addition of a location
serverto the system.
[0143] 204. The WAP/WML data module (WDM) 1116
is responsible for performing all WAPrelated tasks. Em-
bedded within the module will be WAP browser capabil-

ities. The WDM isresponsible for handling all WAP gate-
waylogin requests and security key exchanges. Aspre-
viously discussed, the exemplary embodiment can in-
clude a WDMto collect data on any WDP, depending on
the networkthat is being tested.
[0144] 205. The transport data module (TDM) 1120 is

responsible for collecting all transport related data such
as signal strength, quality, etc. This module is designed
to be transport specific, and is loaded based on the

transport technology being used (i.e. CDMA, iDEN, TD-
MA, GSM, etc.) Becausedata is collected differently for

each transport technology, the module may be run in
parallel with other modules (e.g. iDEN) or may need to
be run serially while other modules are not collecting da-
ta (e.g. CDMA).
[0145] 206. The SMS module (SMSM) 1124 is re-
sponsible for collecting SMS information related to a
specific wireless network. For example, the SMS mes-

sage can beeither transmitted or received by the mod-
ule. The SMS moduleis able to track the difference be-

tween the time of SMS transmission and reception in

order to determinethe latency in the system.
[0146] 207. The PDA module (PDAM) 1128 is respon-
sible for collecting information related to PDA access of
data via a wireless network. The possible PDAs to be
used can include, but are not limited to, Palm, Pocket

PC, Handspring, RIM, etc.
[0147] 208. The Push Notification Module (PNM)
1132 is responsible for collecting information related to
data that is pushed via a wireless networkto the remote

device. For example, the Phone.com gatewayincludes
a utility for pushing data to the remote device using WAP.
Thereare a variety of other ways in which data can be
pushedto the remote device.

[0148] 209. The Passive Monitoring Module (PMM)
1136 will be responsible for collecting information relat-

ed to passive monitoring of a wireless network.This dif-
fers from the latency measurement function because
there is no need for the process to generate any infor-
mation (i.e. it only needs to monitor and passively re-
ceive information). For example, the PMM listens to the

control channel and collects Layer 3 information.

[0149] 210. The Wireless Web Data Module (WWDM)
1140 will be responsible for performing tasks related to
the chosen wireless web standard. This moduleis sim-

ilar to the WAP/WML module butis used in networksin

which other wireless web protocols (such as HDML,
i-MODE,etc.) are used rather than WML. These proto-

cols are generically referred to as WDP (Wireless Data
Protocol).
[0150] 211. The HTML Data Module (HTDM) 1144 is
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responsible for performing HTML tasks. This moduleis
similar to the WAP/WML module but is used in networks
in which HTMLis used rather than WML.

[0151] 212. The E-Mail Data Module (EDM) 1148is
responsible for performing e-mail tasks. This includes
the ability to both transmit and receive e-mails at the
remote device over the wireless network.

[0152] 213. The FTP Data Module (FDM) 1152 is re-
sponsible for performing FTP tasks that involve the
transmissionoffiles. Although this moduleis referred as
FTP (based on the TCP/IP file transmission protocol)
this module will be able to implement a variety offile

transmission protocols including future protocols which
may be developed to movefiles over wireless networks.

[0153] 214. The Packet Sniffing Module (PSM) 1156
is responsible for performing packetsniffing tasks. This
includes the ability to decode and log low level packet
information similar to the functionality on a LAN packet
sniffer.

[0154] 215. The Multimedia Data Module (MMDM)

1160 is responsible for performing tasks related to the
transmission or reception of various types of multimedia
data. For example, the multimedia data could be music
files such as MP3 compressed music or some form of

streaming video using a variety of different compression
standards.

[0155] 216. The Status Module (StatM) 1164 is re-
sponsible for providing status information related to the
remote unit. This is accomplished in any of a variety of
alternative ways. For example, the Status Module can
be responsible for providing periodic "heartbeats" which
are monitored by the Back End to ensure that the remote

unit is still alive and well. These heartbeats may be em-
bodied a simple message whichjust states the unit is
alive, or they may be embodied as more sophisticated
messages including status information such as the

available memory, amount of memory used, current
configuration, temperature, etc. As anotheralternative,

the system may be embodied with the Back End polling
the remote units and the Status Module responding to
the requests. In a further alternative, the system may
include both heartbeats and polled status responses.

[0156] 217. The optional control link connection mod-
ule (CLCM) 1168 manages(if implemented) the control

link connection. The control link connection is used by
the PUPPI unit to send and receive messages from the
back end software. This module is optional and may be
left out in implementations that use a higher level pro-
tocol to maintain the link between the remote units and

the back end. For example, if the remote units run a da-
tabase with setup info and collected data, the back end

can communicate with the remote units by simply ac-
cessing their individual databases using remote data-
base communications.

[0157] 218. Each data module logs collected informa-
tion to a local database via the logging module (LM)
1172. This module handles data logging requests from
each module.
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[0158] 219. The alarm module (AM) 1176 allows the

setting of alarm conditions and produce alarmsif an
alarm condition is reached. For example,if data is being
stored at the remote unit, an alarm condition may be set
if the on-board storage is more than 80% full in order to
prevent a storage overflow from occurring.

[0159] 220. Each software module has a defined
method of communicating with the PUPPI Main Control
Module (MCM) 1104. The MCM 1104 hastheability to
send requests to each module and receive responses.

MCM 1104 requests mayinclude status checks, tasks,
etc. Each module will communicate with the logging
module (LM) 1172 to log results.

[0160] 221. The WAP Data Module (WDM) 1116 com-
municates with the WAP Gateway using UDP. The Con-
trol Link Module (CLM) 1168 communicates with the
back end server using TCP/IP.
[0161] 222. The exemplary system has remote con-

trol capability. A remote access application (e.g., PC An-
ywhere or an equivalent thereof) is loaded onto each
PUPPIunit to allow full remote access to the PUPPIunit.

This software is configured to automatically execute and
enter a host mode when the machine is started. While

running, the application remains in host mode, waiting
for connections from external machines.

[0162] 223. The exemplary system also has applica-
tion protection capabilities. Each PUPPI unit may in-
clude a special hardware card that can be used to force
a machine rebootif software problems are encountered.

The Main Control Module (MCM) 1104 will be tasked
with monitoring each processto verify that each is run-

ning properly. If any process does not respond to the
MCM's request within a predefined period of time, the

hardwarecard will automatically reboot the machine.
[0163] 224. Fora stationary PUPPI in a controlled en-
vironment, an exemplary PUPPI control unit is advan-

tageously implemented as a standard rack mounted PC.

For a mobile PUPPI, there are a variety of possible em-
bodiments depending on the operating environment.
The PUPPI hardwarecaninclude a separate enclosure

for shielding the handset from the PC. The handseten-
closure includes accessfor a serial cable for control pur-
poses and a port for an external antenna.

[0164] 225. Inthe event that multiple technologies are
required at a remote location, a variety of options are
available to implement them. For example, a single
PUPPI unit with multiple serial ports can be set up to

implement multiple technologies. The only limit to this

approachis the processing power and storage capacity

of the PUPPI to support multiple technologies. Alterna-
tively, each PUPPI can support a single technology and
be connected via a LAN with the ability to communicate
with the Back End.

[0165] 226. Referring to FIG. 12, for example, a router
1200 is used as the interface between an external com-

munication line 1210 (such as a DSL ordialup line) and
a LAN 1220that is connected to the PUPPls 1230.

[0166] 227. In FIG. 13, the basic architecture for the
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Back End according to the exemplary embodiment isil-
lustrated.

[0167] 228. The Back End performsthe following ma-
jor functions:

¢ Performing fleet management of the PUPPIsto in-
clude sending commandsandreceiving responses

using the control link, and performing queuing of
missions based on measurementscripts

¢ Maintaining a database of PUPPI information
¢ Maintaining a database of requested and sched-

uled collection missions

« Maintaining a database of collected data
e Providing a user interface for entering collection

mission tasking and extracting collected data

[0168] 229. The user interface 1310 to the system is
a simple interface that allows users to prepare test
scripts over the Internet 1320 to collect data, and to ex-

tract the collected data. The other major component of

the Back End provides Fleet Management and Data
Managementfor the PUPPI fleet 1330, the scheduled
missions 1340, and the collected data 1350.

[0169] 230. The Back Endis implemented using com-

mercial-grade PCs and standard software and database
tools.

[0170] 231. The back end software preferably in-
cludes a fleet manager application, a centralized data-
base server, and a webserver. The fleet managersoft-
ware allows the system operator to do the following:

¢ Define measurement

¢ Assign measurements to PUPPIs
¢ Query PUPPIs for diagnostic information
¢ Start and stop PUPPI measurements

* Query PUPPIs for configuration information

* Schedule delivery of measurements
¢ Query PUPPIs for measurementresults

[0171] 232. All data collected from the PUPPIs is
stored on a centralized database server. The database

contains detailed information about the measurements,

assignments, configuration information, etc. The data to
be collected by the system is entered through a scripting

language.
[0172] 233. Referring to FIG. 14, two basic software
modules included in the Back End areillustrated. The

modules, the Queue Builder Module 1410 and the

Scheduler Module 1420, convert the mission requests
from the script to an actual mission to be executed on
the PUPPI.

[0173] 234. The Queue Builder Module 1410 takes
the information from the script and convertsit to a queue
of data collection missions for the PUPPls. The sched-

uler 1420 takes the information in the queue and con-

verts it to a list of tasks at regular intervals (e.g. daily)
that are sent to the PUPPIs and then executed. The re-

sulting data is extracted from the PUPPI database 1430
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afterit is collected.

[0174] 235. Referring to FIG. 15, hardware architec-
ture for the Back End according to the exemplary em-
bodiment is illustrated. The Back End hardware in-

cludes, at a minimum,a scalable configuration of com-
mercial servers 1510, 1520, 1530 that support 24/7 op-

erations. By design, significantly less data flows be-
tween a WAPclient and server than betweenan Internet

client and server. Manyof the tasks handled by an In-
ternet client (e.g. DNS lookup request and response)
have been movedfrom the client to the server(or gate-
way) under WAP.Additionally, WAP-based WML pages
differ from Internet based HTML pages. WML pagesin-

troduce the concept of decks and cards. WML pages
contain decks that may have one or many cards. Each
card is similar to a single page or screen view. A deck
usually contains a collection of cards. When a userre-
quests a URL from a WAPdevice, many times a deck
with several cards is downloaded to the browser. Once

the entire deck is downloaded, the user can move be-

tween screens without requesting that new content be
downloaded from the server.

[0175] 236. The exemplary system is configured to
collect information that is specific to WAP-based brows-

ing. The following metrics can be collected by the ex-

emplary system. Web download would involve simulat-
ing a user downloading a single web page. Listed below
is an example of the type of information thatis collecta-
ble.

¢ GET Time & Date

The time and date that the browser issued a

GET command requesting a URL.
« URL Address

Address of the URL being retrieved.
¢ Deck Text Size

The size in bytes of the text portion of the deck
and all associated cards.

¢ Image Count
A count of the numberof images embedded

in a deck.

[0176] 237. For each image, the following information

maybe collected:

¢ Image Size
The size in bytes of the image.

« Image Time

The time to download the image.

« Image URL
The URLof the image.

¢ Total Deck Time

The amountof time required to download the

entire deck and associated images.
¢ Total Deck Bytes

The total numberof bytes within the deck (text
and images)

¢ Result
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Whetherthe web download wassuccessful or
not.

[0177] 238. Web navigation measurements involve
simulating a user navigating to a page other than the
page defined by the main URL. For example, a customer
may desire to know howlong it takes to navigate to the
financial news section on the Bloombergsite.

[0178] 239. All of the information listed in the Web
Download section can be collected for each deck that

was downloaded aspart of the navigation task. Addi-
tionally, the information listed below mayalso becollect-

ed pending a technical assessmentbyInvertix.

¢ Total Cards

The total number of cards (or screens) to
reachfinal destination.

¢ Total Decks
The total number of decks that had to be

downloadedto reachfinal destination.

¢ Total Navigation Time
The amountof time required to navigate to the

final destination.

¢ Total Navigation Bytes

The total numberof bytes downloadedto nav-
igate to the final destination.

e Result

Whether the web navigation was successful
or not.

[0179] 240. Web transactions generally involve com-
ponents of the Web Download and Web Navigation

methods. Web transactions are defined as any action
that requires the userto input information to obtain some

result. Some examples would include inputting one's zip
code to retrieve the weather, inputting a ticker symbol

to retrieve a stock quote;or inputting one's billing infor-
mation to purchase a book. Web transactions would col-
lect all of the metrics included above for Web Download

and Web Navigation. Additionally, the information listed
below mayalsobecollected.

¢ Time for Response
Time for the network to respond to a user's

input.
¢ Result

Whetherthe user input was accepted / suc-
cessful or not.

[0180] 241. A full web transaction may require that a
userinput information on multiple screens. Metrics for

each user input and response would be collected. The
successorfailure of a transaction would be based on

the data that is returned in responseto the request.

Vill. Data Mining Functionality

[0181] 242. The disclosure thus far has emphasized
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the collection and storage of the data. However, the is-

sue of handling the data in a mannerthat adds value to
the end customeris valuable and addsto the economic

viability of the system. The collected data can be ware-
housed and mined to produce added value.

[0182] 243. Telecom service providers (wireless car-

riers, ISPs, CLECs, ILECs, Satellite, and IXCs) can build
wireless data portals and integrate their back office
stove-pipe data systemsinto a single data warehouse
platform. In addition, telecom operators may build and
operate wireless portals to makebilling and other cus-
tomer care data available to subscribers through an in-
teractive, customizable Web and/orwireless data inter-
face.

[0183] 244. A data translation application is config-
ured to collect data from various vendor-independent

businessareas (billing, customer care, marketing, net-
work performance,etc.) and hostit ina single data ware-
house with specific vertical dimensional partitions. The

data warehouse's data modeis configured to facilitate
and speed up reporting.
[0184] 245. According to a preferred embodiment, da-
ta mining is implemented (for example, using MicroS-
trategy's Intelligent E-Business Platform) so asto allow

end users to use a graphical front-end web-basedinter-

face to perform analytical online queries on the under-
lying data and create reports tailored to specific needs.
Report details range from a high-level managementre-
port where users can drill down and across to atomic-
level data.

[0185] 246. Tools enable advanced call center man-

agementapplications to do the following:

¢ Increase employee productivity and reduce re-
sponse times through detailed analysis of call vol-
umes and patterns,

¢ Improve call center effectiveness by reporting on
trouble ticket resolution,

e¢ Makeinformation available to the marketing staff for
the development of customer campaigns, and

e Increase customer loyalty by keeping them in-
formed through personalized messaging about net-
work performance and problem resolution.

[0186] 247. Effective marketingis critical for retaining
customers as well as for acquiring new ones. Ensuring
that customers have the optimal plan for their usage
habits helps to boost revenue and reduce churn by en-

abling managers to plan marketing strategy to create

new product offerings, analyze pricing, and assess the
profitability impact of new offerings.
[0187] 248.A portal provides subscribers with a single
point of access to information for data, analysis and dis-
semination. As a personalized web-based gateway to
information, it allows users to subscribe to key informa-

tion, personalize it for their needs, and specify the de-
sired frequencyforits delivery, all through a single web-
based interface. As one example, such functionality is
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powered by MicroStrategy InfoCenter. The portal is de-

signed for large-scale deployments and includes an
asynchronous update server, a high-speed interface
cache, and clustering to meet the needs of large-scale
implementations. Adaptable to many user require-
ments, the Telco Portal can provide the Telco Operator

with the ability for its internal community to:

* analyze costs and revenues,
¢ adapt pricing and promotions maintain quality of

service,

* improve sales and customerservice,

* optimize customerloyalty programs, and
¢ reduce churn.

[0188] 249. A portal also provides network operations
and performance personnel with a powerful reporting
tool that maps counties and trunktraffic activities. Daily,
weekly, and monthly reports are automatically generat-
ed and pushed to appropriate personnel. Users can set

rules for alerts and have messagessent to their mobile
devices based on certain criteria triggers. Such function-
ality is advantageously powered by MicroStrategy
Broadcaster.

IX. Combination of Diverse Systems

[0189] 250. The system is described as a stand-alone
system in the explication of the embodiments above.
However, in accordance with a further embodiment of

the invention, the system is combined with one or more
secondary data collection systems.

[0190] 251. One such secondary data collection sys-
tem functions to collect some of the same data as gath-
ered by a system according to the exemplary embodi-
ment, above. This secondary system collects that data

and sendsit toa system according to the exemplary em-
bodiment for processing.

[0191] 252. Another such secondary data collection
system functionsto collect data thatis different than the
data collected by the exemplary system. The data from
the secondary system and the exemplary system are be
combined, either pre- or post-processing, in order to
produce value-added reports for customers.

[0192] 253. According to an alternative embodiment,
a system embodied according to the present invention
collects additional data (beyond the standard data types
discussed above) that is then exported for use by the

secondary system,either pre- or post-processing.
[0193] 254. Additionally, it is noted that a back end in-
stallation according to the present invention is notlimit-

ed only to the control of remote measurement units. The
back end portion of a system according to the present
invention is useful for providing scheduling, control, and
data gathering for a variety of other system (for example,
data collecting sensors, telecommunications network
operation centers for either wired or wireless systems,
telecommunication QOS network operation centers,
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surveillance and security systems, automated adjust-

mentofwireless network basestation parameters,etc.).
[0194] 255. A third implementation paradigm is also
appropriate in the case of networksthat already have
well established back end operations. As opposedto the

stand-alone and master controller paradigms discussed

above, a back end according to the present invention
may be implemented as an addedset of functionalities
as a part of an already existing network back end instal-
lation. Any additional hardware needed to implement
the functions of the present invention's back end are

simply integrated into those of an existing system, with
the existing system being re-programmedto provide
services as described above.

[0195] The scope of the invention is limited only by
the appendedclaims.

Claims

1. A measuring system for measuring data quality of
service on at least one traffic wireless network,

comprising:

a plurality of remote units (300) for performing
measurements on the at least one traffic wire-

less network, each of the plurality of remote
units (300) implementing a Wireless Data Pro-
tocol, WDP, client, each of the plurality of re-
mote units (300) comprising:

at least one testtraffic modem (310) adapt-
ed to connect to one or more of the at least

one traffic wireless networks,

characterized by:
a control link modem (308), and
a control unit coupled to the testtraffic mo-
dem andto the control link modem; and

a back end processor (224) for remotely con-
trolling the plurality of remote units (300) the
back end processor(224) being in communica-
tion with each of the plurality of remote units

(300) via a control link and exchanging com-
mands and responseswith the control link mo-
dem via the control link;

wherein selected ones of the plurality of re-
mote units simulate operation of a WDP enabled

wireless device by having the WDPclient access
the at least one traffic wireless network via the test

traffic modem (310).

2. The measuring system of claim 1, wherein the test
traffic modem comprises a wireless handset.

3. The measuring system of claim 1, wherein the test
traffic modem comprises a wireless modem mod-
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16.

17.
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ule.

The measuring system of claim 1, wherein the con-
trol link modem comprises a POTS modem,and the
control link comprises a dedicated phoneline.

The measuring system of claim 1, wherein the con-
trol link modem comprises a DSL modem, and the

control link comprises a DSL line.

The measuring system of claim 1, wherein the con-
trol link modem comprises anISDN modem,and the

control link comprises an ISDN line.

The measuring system of claim 1, wherein the WDP
client is implemented in the control unit.

The measuring system of claim 1, wherein the WDP
client is implemented in the test traffic modem.

The measuring system of claim 1, wherein the WDP
client comprises a WAP browser.

The measuring system of claim 1, wherein the WDP
client comprises an iMode browser.

The measuring system of claim 1, wherein the re-
mote unit simulates a subscriber using the WDPen-
abled wireless device.

The measuring system of claim 1, wherein one or
more of the remote units includes a transport data-

module, TDM, that collects transport related data.

The measuring system of claim 1, wherein one or
moreof the remote units includes a Short Message
Service, SMS, module that collects SMS informa-
tion.

The measuring system of claim 1, wherein one or
more of the remote units includes a Personal Digital
Assistant, PDA, module that collects PDA informa-
tion.

The measuring system of claim 1, wherein one or
more of the remote units includes a Push Notifica-

tion Module, PNM, that collects information related

to data that is pushed.

The measuring system of claim 1, wherein one or
more of the remote units includes a Passive Moni-

toring Module, PMM, that collects information relat-
ed to passive monitoring of the at least one traffic
wireless network.

The measuring system of claim 1, wherein one or
more of the remote units includes an HTML Data

Module that collects information related to HTML.
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The measuring system of claim 1, wherein one or

more of the remote units includes a PacketSniffing
Module, PSM, that performs packet sniffing.

The measuring system of claim 1, wherein one or
more of the remote units includes a Multimedia Data

Module, MMDM, that performstasks related to mul-
timedia data.

The measuring system of claim 1, wherein one or
more of the remote units includes a database pro-

viding storage for the measurements.

The measuring system of claim 1, wherein the back
end processorincludes a database providing stor-
age for the measurements.

The measuring system of claim 1, wherein the back
end processor includes a scheduler module that
schedules the measurements.

The measuring system of claim 1, wherein the back
end processorincludes a data mining module that
analyzes the measurements.

The measuring system of claim 1, wherein one or
more of the remote units is stationary.

The measuring system of claim 1, wherein one or
more of the remote units is mobile.

The measuring system of claim 1, wherein the back
end processoris implementedin a stand-alone con-

figuration.

The measuring system of claim 1, wherein the back
end processoris implemented so asto provide com-

mand and control of diverse systems beyond the
measuring system.

The measuring system of claim 1, wherein the back
end processoris implemented so asto gathertest
data from one or more secondary systemsdistinct
from the remote units.

The measuring system of claim 1, wherein the back
end processoris implemented by adapting a pre-
existing back end installation to incorporate a set of
added functionalities.

The measuring system of claim 1 wherein:

the test traffic modem is selected from the

group consisting of: a wireless handset and a
wireless modem module,

wherein a Wireless Application Protocol, WAP,
browseris implemented via the control unit or the
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test traffic modem; and

wherein selected oneofthe plurality of remote units
simulates a subscriber using a WAP-enabled wire-
less device by having the WAP browseraccessthe
at least one traffic wireless networkvia the testtraf-
fic modem.

The measuring system of claim 1 wherein the back
end processor comprises: a fleet database provid-

ing storage of information concerning the plurality
of remote units; mission schedule database provid-

ing storage of information concerning measure-

ment missions to be carried out by the plurality of
remote units; and

a fleet managementserver in communication with
eachof the plurality of remote units via respective
control links and adapted to exchange commands
and responseswith selected ones ofthe plurality of
remoteunits, the fleet managementservereffecting
communication with the remote units based on in-

formation accessed from the fleet database, the

commands being based on information accessed
from the mission schedule database;

wherein the fleet management server commands

certain of the plurality of remote units to simulate
operation of a WDP enabled wireless device by

having the WDP client accessthe at least one traffic
wireless network.

Patentanspriiche

1. Messsystem zum Messen der Datenqualitat des
Dienstes mindestens eines kabellosen Verkehrs-

netzwerks, umfassend:

eine Mehrzahl von fernen Einheiten (300) fur
die Durchfuhrung von Messungen mindestens

eines kabellosen Netzwerks, wobei jede der
Mehrzahl von fernen Einheiten (300) einen
Klienten eines kabellosen Datenprotokolls,

WDP,in Gang setzt, jede der Mehrzahl vonfer-
nen Einheiten (300) umfasst:

mindestens ein Testverkehrsmodem

(310), das angepasstist, eines oder meh-
rere des mindestens einen kabellosen Ver-

kehrsnetzes zu verbinden,

gekennzeichnet durch

ein Steuerverbindungsmodem (308), und

eine Steuereinheit, die mit dem Testverkehrs-
modem und dem

Steuerverbindungsmodem gekuppelt ist, und

ein Backend-Prozessor (224) flr die Fern-
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steuerung der Mehrzahl von fernen Einheiten

(300), wobei der Backend-Prozessor(224) un-
ter Kommunikation mit jeden der Mehrzahl von
fernen Einheiten (300) Uber eine Steuerverbin-
dung steht, und Befehle und Antworten mit dem
Steuerverbindungsmodem Uber die Steuerver-

bindung austauscht;

wobei ausgewahite Einheiten der Mehrzahl
von fernen Einheiten den Betrieb eines WDP-fahi-

gen kabellosen Gerats simulieren indem der
WDF-Klient Zugang zu mindestens einem kabello-
sen Verkehrsnetzwerk Uber das Testverkehrsmo-

dem hat(310).

Messsystem nach Anspruch 1, worin das Testver-
kehrsmodem ein kabelloses Handgerat umfasst.

Messsystem nach Anspruch 1, worin das Testver-
kehrsmodem ein kabelloses Modemmodul um-
fasst.

Messsystem nach Anspruch 1, worin das Steuer-
verbindungsmodem ein POTS-Modem umfasst

und die Steuerverbindung eine zugeordnete Tele-
fon-Linie umfasst.

Messsystem nach Anspruch 1, worin das Steuer-
verbindungsmodem ein DSL-Modem umfasst und
die Steuerverbindung eine zugeordnete DSL-Linie
umfasst.

Messsystem nach Anspruch 1, worin das Steuer-
verbindungsmodemein IDSN-Modem umfasst und
die Steuerverbindung eine zugeordnete IDSN-Linie
umfasst.

Messsystem nach Anspruch 1, worin der WDP-KIli-
ent in der Steuereinheit verwirklichtist.

Messsystem nach Anspruch1, worin der WDP-KIli-
ent im Testverkehrsmodem verwirklichtist.

Messsystem nach Anspruch1, worin der WDP-KIli-
ent einen WAP-Browserumfasst.

Messsystem nach Anspruch1, worin der WDP-KIli-
ent einen iMode Browser umfasst.

Messsystem nach Anspruch1, worin die ferne Ein-
heit einen Abonnenten simuliert, wobei ein WDF-

fahiges kabelloses Gerat verwendetwird.

Messsystem nach Anspruch 1, worin die eine oder
die Mehrzahl von fernen Einheiten ein Datentrans-

portmodul, TDM, umfasst, das in Beziehung ste-
hende Daten transportiert.
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Messsystem nach Anspruch1, worin die eine oder
die Mehrzahl von fernen Einheiten einen Kurzmit-

teilungsdienst, SMS, umfasst, der SMS-Informatio-
nen sammelt.

Messsystem nach Anspruch1, worin die eine oder
die Mehrzahl von fernen Einheiten ein Modul eines

personlichen digitalen Assistenten, PDA, umfasst,
das PDS-Informationen sammelt.

Messsystem nach Anspruch1, worin die eine oder
die Mehrzahl von fernen Einheiten ein Push-Be-

nachrichtigungsmodul, PNM, umfasst, das in Be-
ziehung stehende gepushte Informationen sam-
melt.

Messsystem nach Anspruch 1, worin die eine oder
die Mehrzahl von fernen Einheiten ein passives

Uberwachungsmodul, PMM, umfassen, das in Be-
ziehung stehende Informationen fur die passive
Uberwachung mindestens eines kabellosen Ver-
kehrsnetzwerks sammelt.

Messsystem nach Anspruch1, worin die eine oder
die Mehrzahl von fernen Einheiten ein HTML Da-

tentransportmodul umfassen, das mit HTML in Be-

ziehung stehende Informationen transportiert.

Messsystem nach Anspruch 1, worin die eine oder
die Mehrzahl von fernen Einheiten ein Packetsnif-

fingmodul, PSM, umfasst, das Packetsniffing
durchfuthrt.

Messsystem nach Anspruch1, worin die eine oder
die Mehrzahl von fernen Einheiten ein Multimedia-

datenmodul, MMDM, umfasst, das Aufgaben
durchfuhrt, die sich auf Multimediadaten beziehen.

Messsystem nach Anspruch 1, worin die eine oder
die Mehrzahl von fernen Einheiten eine Datenbank,

umfassen, die eine Speicherung der Messungen
durchfwthrt.

Messsystem nach Anspruch1, worin der Backend-
Prozessor, eine Datenbank, umfasst, die eine Spei-

cherung der Messungen durchfthrt.

Messsystem nach Anspruch 1, worin der Backend-
Prozessor ein Terminplanmodul umfasst, das eine

Speicherung der Messungen durchfunhrt.

Messsystem nach Anspruch 1, worin der Backend-
Prozessor ein Datensuchmodul umfasst, das die

Messungenanalysiert.

Messsystem nach Anspruch 1, worin die eine oder
die Mehrzahl von fernen Einheiten stationar sind.
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Messsystem nach Anspruch1, worin die eine oder
die Mehrzahl von fernen Einheiten mobil sind.

Messsystem nach Anspruch 1, worin der Backend-
Prozessor in einer frei stehenden Konfiguration
ausgefuhrtist.

Messsystem nach Anspruch1, worin der Backend-
Prozessor so ausgestaltet ist, dass er Befehle und
Steuerungenfur verschiedene Systeme ausserhalb
des Messsystems ausfthren kann.

Messsystem nach Anspruch 1, worin der Backend-

Prozessor so ausgefuhrt ist, dass erVersuchsdaten
von einem oder mehreren sekundaren Systemen
erfassen kann, die verschieden von den fernen Ein-
heiten sind.

Messsystem nach Anspruch1, worin der Backend-
Prozessor so ausgestaltet ist, dass eine vorher exi-
stierende Backend-Installation Ubernommen wer-

den kann, um einen Satz von zusatzlichen Funktio-
nalitaten einzuverleiben.

Messsystem nach Anspruch1, worin:

das Testverkehrsmodem ausgewahit ist aus
der Gruppe bestehend aus: kabelloses Hand-

gerat und kabelloses Modemmodul; und

worin ein Wireless Application Protocol , WAP,
-BrowserUber die Steuereinheit oder das Test-

verkehrsmodem ausgefuhrt wird; und

worin die ausgewahlte Einheit oder Mehrzahl
von fernen Einheiten einen Abonnenten simu-

lieren, der ein WAP-fahiges kabelloses Gerat
verwendet, indem es durch den WAP-Browser

Zugang zu dem mindestens einen kabellosen
Verkehrsnetzwerk via dem Testverkehrsmo-
dem besitzt.

Messsystem nach Anspruch1, worin der Backend-
Prozessorenthalt: eine Flottendatenbank zur Spei-

cherung von Informationen, die sich auf die Mehr-
zahl von fernen Einheiten beziehen; eine Missions-

Terminplanungsdatenbankzur Speicherung vonIn-
formationen, die sich auf die Messungsmissionen
beziehen, die durchzufuhren sind, durch die eine

oder die Mehrzahl von fernen Einheiten; und

ein Flottenmanagementserver in Kommuni-
kation mit jeder der einen oder Mehrzahl von fernen
Einheiten Uber entsprechende Steuerverbindungen
und der angepasstist, Befehle und Antworten mit
ausgewahlten Einheiten der einen oder der Mehr-
zahl von fernen Einheiten auszutauschen, wobei

der Flottenmanagementserver die Kommunikation
mit den fernen Einheiten erbringt, auf Basis vonIn-
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formationen, welche die Flottendatenbank zugang-
lich macht, wobei die Befehle auf Informationen ba-

sieren, die aus der Missionsterminplanungsdaten-
bank zuganglich sind;

wobei der Flottenmanagementserverfur ge-
wisse der Mehrzahl von fernen Einheiten den Steu-

erbefehl ftihrt, um den Betrieb eines WDP-fahigen
kabellosen Gerats zu simulieren, indem der

WDP-Klient Zugang zu dem mindestenseinen ka-
bellosen Verkehrsnetzwerkbesitzt.

Revendications

Systéme de mesure pour mesurerla qualité de don-
nées de service d'au moins un réseaudetrafic sans

fil, comprenant:

unepluralité d'unités a distance (300) pour ef-
fectuer des mesures sur au moins un réseau

de trafic sansfil, chacune des unités a distance

(300) de cette pluralité réalisant un client de
protocole de donnéessansfil WDP, chacune

des unités a distance (300) de cette pluralité
comprenant:

au moins un modemdetestde trafic (310)
agencé pour se connecter a un ou plu-
sieurs du au moins un réseaudetrafic sans

fil, caractérisé par:

un modem de commande de lien (308)
et

une unité de commande accouplée au
modemdetest de trafic et au modem

de commandedelien; et

un processeur terminal (224) pour
commander a distance la_pluralité

d'unités a distance (300), le proces-
seur terminal (224) étant en communi-
cation avec chacunedesunités a dis-

tance (300) de cette pluralité via un

lien de commandeet échangeant des
commandeset des réponses avecle
modem de commandedelien via le

lien de commande;

systeme dans lequel des unités sélec-
tionnées parmi la pluralité des unités a

distance simulent l'opération d'un dis-
positif sans fil mis en service par un
WDPen donnantaccésau client WDP

audit au moins un réseau de trafic

sansfil par l'intermédiaire du modem

de test de trafic (310).
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11.

12.

13.

14.

47

Systéme de mesure selon la revendication 1, dans
lequel le modem de test de trafic est un combiné
sansfil.

Systéme de mesureselon la revendication 1, dans
lequel le modem de test de trafic est un module de
modem sansfil.

Systéme de mesure selon la revendication 1, dans
lequel le modem de commandedelien comprend
un modem POTS, etle lien de commande com-

prend une ligne de téléphone spécialisée.

O Systeme de mesure selon la revendication 1,
dans lequel le modem de commandedelien com-
prend un modem DSLetle lien de commandeest

une ligne DSL.

Systéme de mesureselon la revendication 1, dans
lequel le modem de commande de lien comprend
un modem RNISetle lien de commande est une

ligne RNIS.

Systéme de mesure selon la revendication 1, dans
lequel le client WDP est incorpore dansl'unité de
commande.

Systéme de mesureselon la revendication 1, dans
lequel le client WDP est incorporé dans le modem
de test de trafic.

Systéme de mesure selon la revendication 1, dans
lequel le client WDP comprend un navigateur WAP.

Systéme de mesureselon la revendication 1, dans
lequel le client WDP comprend un navigateur imo-
de.

Le systeme de mesure selon la revendication 1,
danslequel l'unité a distance simule un abonnéuti-
lisant le dispositif sans fil mis en service par WDP.

Systéme de mesure selon la revendication 1, dans
lequel une ou plusieurs des unités a distance com-
prend un module de données de transport, TDM,
qui collectionne des donnéesseréférant au trans-
port.

Systéme de mesureselon la revendication 1, dans
lequel une ou plusieurs des unités a distance com-

prend un service a message court, SMS,qui collec-
tionne des informations de SMS.

Systéme de mesure selon la revendication 1, dans
lequel une ou plusieurs des unités a distance com-

prennent un module d'assistant numérique person-
nel, PDA, qui collectionne des informations PDA.
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

48

Systéme de mesure selon la revendication 1, dans

lequel une ou plusieurs des unités a distance com-
prend un modulede notification poussée, PNM, qui
collectionne des informations sur des données qui
sont poussées.

Systéme de mesureselon la revendication 1, dans
lequel une ou plusieurs des unités a distance com-

prennent un module de surveillance passive, PMM,
qui collectionne des informations par rapport a une
surveillance passive du au moins un réseau de tra-
fic sans fil.

Systéme de mesureselon la revendication 1, dans
lequel une ou plusieurs des unités a distance com-
prennent un module de données HTML qui collec-
tionne des informations en relation avec le HTLM.

Systéme de mesureselon la revendication 1, dans
lequel une ou plusieurs des unités a distance com-

prennent un module de reniflement de paquets,
PSM, qui effectue un reniflement de paquets.

Systéme de mesure selon la revendication 1, dans
lequel une ou plusieurs des unités a distance com-
prennent un module de données multimédia,

MMDN, qui effectue des taches en relation avec
des données multimédia.

Systéme de mesureselon la revendication 1, dans
lequel une ou plusieurs des unités a distance com-
prennent une base de données permettantI'enre-

gistrement des mesures.

Systéme de mesureselon la revendication 1, dans
lequel le processeur terminal comprend une base

de données permettant l'enregistrement des mesu-
res.

Systéme de mesureselon la revendication 1, dans
lequel le processeur terminal comprend un module

de planning qui établit le planning des mesures.

Systéme de mesureselon la revendication 1, dans
lequel le processeur terminal comprend un module

d'exploitation de données qui analyse les mesures.

Systéme de mesure selon la revendication 1, dans
lequel une ou plusieurs des unités a distance sont
stationnaires.

Systéme de mesureselon la revendication 1, dans
lequel une ou plusieurs des unités a distance sont
mobiles.

Systéme de mesure selon la revendication 1, dans
lequel le processeur final est incorporé dans une

configuration isolée.

Apple Exhibit 1002
Page 199 of 2414



Apple Exhibit 1002 
Page 200 of 2414

27.

28.

29.

30.

31.
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Systéme de mesure selon la revendication 1, dans

lequel le processeur final est configuré de fagon a
fournir la commandeetle contréle de plusieurs sys-
témes en dehors du systeme de mesure.

Systéme de mesureselon la revendication 1, dans
lequel le processeur final est réalisé de fagon a re-
cueillir des données de test a partir d'un ou plu-

sieurs systémes secondairesdifférents des unités
a distance.

Systéme de mesure selon la revendication 1, dans
lequel le processeur final est réalisé par l'adaptation

d'une installation finale déja existante etI'incorpo-
ration d'un jeu de fonctionnalité ajoutées.

Systéme de mesureselon la revendication 1, dans
lequel:

le modem de test de trafic est choisi dans le

groupe composé d'un combiné sansfil et d'un
module de modem sansfil,

dans lequel une unité sélectionnée parmi la

pluralité des unités a distance simule un abonné qui

utilise un dispositif sansfil servi par WAPenfaisant

accéderle navigateur WAP audit au moins un ré-
seaudetrafic sansfil par l'intermédiaire du modem
de test de trafic.

Systéme de mesure selon la revendication 1, dans
lequel le processeur terminal comprend : une base

de donnéesde groupe permettant l'enregistrement
d'informations concernantla pluralité d'unités a dis-

tance; une base de données de planning de mis-
sions permettant l'enregistrement d'informations
concernantles missions de mesure a effectuer par

la pluralité d'unités a distance; et

un serveur de gestion de groupe en commu-
nication avec chacune des unités a distance de la

pluralité d'unités via des liens de commande res-

pectifs et adapté a l'échange des commandeset
des réponses avecdes unités a distance sélection-

nées parmi la pluralité d'unités, le serveur de ges-
tion de groupe assurant une communication avec
les unités a distance sur la base d'informations re-

prises de la base de donnéesde groupe, les com-
mandesétant fondées sur des informations regues

de la base de donnéesde planning de missions;

dans lequel le serveur de gestion de groupe
commandecertaines unités de la pluralité d'unités
a distance afin de simuler l'opération d'un dispositif
sansfil mis en service par un WDPen donnantac-
ces au client WDP audit au moins un réseau datra-

fic sansfil.
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outbound call attempts under
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service provider network and
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DESCRIPTION

APPARATUS AND METHODS FOR AUTOMATED

TESTING OF WIRELESS COMMUNICATIONS SYSTEMS

Field of the Invention

This invention relates to the field of automated test equipment. Moreparticularly,it

relates to automated test equipment for wireless communication systems, especially cellular

communications systems and personal communications systems.

BackgroundoftheInvention

Various wireless communication systems have been known in the art. Personal

wireless communication systems are available in various forms and formats. Currently,

cellular telephone systems are a popular form of wireless personal communication systems.

Additionally, personal communication services (PCS) systems are now available.

Fig. 1 shows a diagramatic view of a typical wireless service provider network.

Broadly, the complete system includes the public switched telephone network 10, the wireless

service provider network 20 and wireless subscriber users 30. The public switched network

10 serves in a conventional manner to provide switched communications among various

callers. The wireless service provider network 20 generally comprises a distribution network,

most typically including a radio frequency distribution network ofcell sites 22. The cell sites

22 provide a wireless communication link to mobile communication devices or mobile phones

32. Mobile phones 32 are known by various terms, and come in various technologies,

examples of such terminology and technology include, but are not limited to, wireless cellular,

flip phones, cellular phones, mobile telephones, cell phones and PCS phones. Generally,

within the wireless service provider network 20, one or more cell sites 22 are linked to a base

station controller 24. In turn, one or morebase station controllers 24 are linked to a mobile

telephone switching center 26. The communication link 12 between the public switch

network 10 and the wireless service provider 20, as well as communication links 28 among

the various components ofthe wireless service provider network 20, are typically digital land-
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based or microwave carrier systems. For example, Tl, T3 or SONETfacilities may be

utilized.

The particular system architecture within a given wireless service provider network

20 currently tend to be manufacturer specific. Current manufacturers of such systems include

Motorola, LM Ericsson, Nortel, Hughes Network Systems, Astronet and Lucent

Technologies. Mobile phones 32 are available from many commercial sources.

Historically, mobile phones 32 were analog systems. More recently, mobile phones

32 include dual-mode mobile phones which support both analog and digital transmission

systems. In addition to the providers of the wireless service network equipment, identified

previously, current mobile phone manufacturers also include Oki, Samsung, Toshiba and

NEC.

Cell sites 22 are geographically distributed throughout a region served by a given

wireless service provider. As the cell site 22 has a limited geographic coverage area, wireless

service providers have been required to determine service area coverage through various

methods. Predictive models of coverage area have been utilized. Further, “drive tests” have

been utilized in which a technician affiliated with the wireless service provider moves about

the geography of the region covered by the wireless service provider. Typically, a skilled

field engineer drives a vehicle including sophisticated test equipment throughoutthe region

believed to be covered by the wireless service provider. Commonly,the testing is initiated

by causing a call to be placed from the mobile test equipment to a land-based, receiving

location. A communication path is thereby established between the mobile test equipment

andthe receiving station. The initiation of the call from the mobile test equipmentis initiated

by the technician. Tests typically performed include detailed radio frequency and system

performance test data measuring radio frequency strength, frequency, noise, co-channel

interference as well as other relevant parameters. Usually, the test data is collected and

archived within the mobile test vehicle. The test data collected by the mobile unit is then

often times combined with data from multiple other mobile units upon their return to the land-

based facility.

Such “drive tests” utilizing dedicated testing vehicles is subject to a number of

disadvantages. First, the testing for the entire wireless service provider network is not made

in real time, as the test data resides in multiple vehicles, not at a central site. Second, the costs
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associated with such dedicated vehicles is very high. A fully equipped vehicle used in a drive

test often costs from $100,000 to $250,000. Further, a skilled field engineer is required to

operate the equipment and conduct the tests. Generally, multiple tasks must be performed in

operating such systems, for example, the field engineer often collects the data, whereas then

that data must be entered by yet another person for processing, and later for display. Yet

further intervention is required for modifications or upgrading of the equipment such as for

upgrading software throughrevisions, bug-fixes or feature additions.

Yet another type of testing performed on wireless service provider networksarecell

simulation. The term call simulator has many synonyms,including, but not limited to, load

tester, load box, line simulator and bulk call generator. All of these terms generally relate to

devices whichserve to simulate calls. Typically, a call simulator serves to automatically

generate outboundcalls through the wireless service provider network to various intended

called parties. Typically, the called parties are individuals having a mobile phone. Various

information regarding the placementof calls, such as numberof attempts and call completion

percentages, may be generated at the load box end of the system. Typically, the called parties

may be requested to manually record various data regarding the call, such as location of the

received call and somesubjective assessmentofthe call quality.

Test equipmenthas been utilized in which a dedicated phonetesting unit is placed in

a vehicle. The unit is adapted to work with a specific manufacturer’s phone. Calls may be

placed from and received by the dedicated phone, with network parameters undertest

including network coverage, quality, and identification of location of existing problems. A

GPScapability is provided to provide location information. The parameter information is

stored to a PCMCIAflash disk. This data may betransferred by a technician after storage

for collection and analysis by the system.

In yet another system, a ruggedized personal computeris placed in a mobile vehicle

for wireless network provider testing. The system utilizes actual speech samples to monitor

the system quantitatively utilizing a mean opinion scoring measurement. The mobile test unit

consists of an embedded PC, audioprocessing hardware, GPS receiver and one or more

cellular transceivers. The mobile test unit automatically places and receives calls to and from

the field test unit while being driven over a selected or random route.

Wireless service providers have long sought methods for conducting coverage tests
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which provide usable system quality and performance data without the requirement for such

time intensive and costly field engineer drive tests, and to make audio quality tests using

traditional test methods without the need to depend on subjective Mean Opinion Score quality

rating measurements. This invention is directed towards a solution of these long standing
concerns.

Summaryof the Invention

Apparatus and methods for automated testing of wireless communications systemsis

provided. In one aspect of the inventive method, testing of the wireless service provider

network generally comprises the stepsof, first, initiating one or more outboundcall attempts

under control of a master to one or more automatic mobile responders, second, receiving calls

from at least some of the automatic, mobile responders, third, monitoring parametersrelating

to the wireless service provider network and fourth, transmitting information between the

responderand masterindicative of the parameters. Testing of the wireless service provider

may be in any form or parameter, and especially includes quantitative testing of the wireless

service provider network. Other parametric testing optionally includes radio frequency power

level testing, frequency testing, audio quality testing, especially through the use of the 23-tone

test, and spectrum analysis. Optionally, the testing method further includes the step of

analyzing the information transmitted, preferably from multiple responders to the master. In

this way, information may be obtained from multiple automatic mobile responders located

throughout the geography covered by the wireless service provider network, thereby providing

real-time assessment of the network.

The system level invention comprises a system for testing a wireless network which

generally comprises an analysis system coupled to a master, where the master serves to

automatically place calls, and optionally to receive calls, when connected to a wireless

network or public switched network. The system includes one or more responders adapted

to automatically communicate through the wireless service provider network with the master.

The responders are provided with an antenna connection for communication with the wireless

service provider RF (radio frequency) network and includea receptacle adapted to receive one

or more wireless communication device. In accordance with oneaspectofthis invention, one

or more standard mobile phones of any manufacturer may be utilized to emulate regular
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wireless subscriber calls. The mobile phones used in the responder architecture may

alternatively be VLSI-chip-level mobile phones, test phone or any combination thereof. A

responder control system typically includes a wireless control device controller, parametric

testing systems anddigital signal processing capability. Preferably, the system is equipped

with a global positioning system which provides someorall of the position, time and velocity

of the responderunit.

In yet another aspect of this invention, apparatus and methodare providedfor testing

communications between a first wireless communication device and a second wireless

communication device over a wireless service provider network. Generally, the apparatus and

steps comprise utilizing a master to initiate a call to a first responderincludingafirst wireless

communication device, wherein the first responderis instructed to effectuate a subsequentcall

to the second wireless communication device in the second responder. Oncethecall is placed

between the first wireless communication device and second wireless communication device,

testing is performed. At least one of the first and second responders communicates with the

master to provide test data regarding the call between the first wireless communication device

and the second wireless communication device.

In one aspect of this invention, a testing system is provided whereby “virtual

subscribers” are provided by automated, mobile responder units. In the preferred

embodiment, the respondersare of sufficiently small size so as to readily fit within a typical

automobile trunk, and are more particularly preferred to be substantially smaller than the

volumeof the trunk, preferably less than one cubic foot. In this way, the responders may be

placed in vehicles which are not dedicated to the testing function, but have a independent

purpose. For example, responders may be included in vehicles that cover regular, thorough

routes, such as postal or public transit vehicles, or in vehicles which coverrelatively regular

routes with some degree of variation, such as delivery vehicles, or in vehicles which cover

random routes, and may go into and outof the service area, such as taxis, or vehicles owned

by the wireless service provider. While the responders typically would be located within a

mobile vehicle, at least certain of the responders within a system may be immobile without

varying from the invention described herein.

In yet another aspect of this invention, the system may be utilized to emulate any

feature or function of the wireless service provider and to test implementation of that feature.
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By way of example, certain systems permit a mobile telephone number to be changed to

another area code. Certain models permit mobile phones telephone numbers to be changed

remotely. The system ofthis invention would permit the changing of the telephone number

of the mobile phone, when permitted, either locally at the responder or remotely, to permit

testing of this feature. In this way, accuracy of roaming and numberverification systems can

be achieved. This particular test would serve to verify the home location register (HLR) used

by wireless service providers. Yet other features of such a test system would permittesting

of an authentication system center (AUC) which managesthe security data for subscriber

authentication. Similarly, the equipment identify register (EIR) which stores the data of

mobile equipment (ME) or ME-related data.

Accordingly, it is an object of this invention to provide an improved apparatus and

methodfor providing usable system quality and performancedata.

It is yet another object of this invention to provide an apparatus and system which

provides information regarding a wireless network without requiring drive tests by skilled

field engineers.

It is yet a further object of this invention to provide a system which serves to improve

the quality and reliability of wireless communications systems.

Brief Description of the Drawings

Fig. 1 shows a diagrammatic view of a wireless service provider network.

Fig. 2 shows a diagrammatic view of the subscriber wireless automated remote

measurement system.

Fig. 3 showsa block diagram description of the analysis software components for the

subscriber wireless automated remote measurement system.

Fig. 4 showsa perspective view of the responder equipment.

Fig. 5 showsa block diagram view of the main hardware componentsofthe responder

system.

Fig. 6 showsa flowchart for the responder program flow.

Fig. 7 shows a flowchart for the inside weight for command sequence.

Fig. 8 shows a flowchart for the received call-back instructions sequence.

Fig. 9 shows a flowchart for a send-current location/time sequence.

Apple Exhibit 1002
Page 250 of 2414



Apple Exhibit 1002 
Page 251 of 2414

10

15

20

25

30

WO 99/12228 PCT/US98/16763

7

Fig. 10 shows a flowchart for the send oldest unsent unsuccessful call destails

sequence.

Fig. 11 shows a flowchart for the 23-tone test receiving and scoring sequence.

Fig. 12 showsa flowchart for a networkaccesstest.

Fig. 13 shows a flowchart for an audio qualitytest.

Fig. 14 showsa flowchart for an unsuccessful completiontest.

Fig. 15 shows a flowchart for a droppedcalltest.

Detailed Description of the Invention

Fig. 2 shows a diagrammatic view of primary elements of the subscriber wireless

automated remote measuring system in one aspect of this invention. A call simulator 40

serves to initiate telephone calls. Preferably, the call simulator 40 emulates telephonecalls

placed over lines 56 through the public switched telephone network 10 and the wireless

service provider network 20 to a responder 42 via the cell site 22. The call simulator 40

preferably includes the ability to receive calls originated from the responder 42. Call

simulators are available from many commercial sources including Ameritec Corporation

(FeatureCall™ system), Zarak Systems, Inc. (Abacus: Advanced Bulk Call Simulator),

Teradyne (Hammerproduct line), and Redcom (TeleTraffic Generator).

The responder 42 serves to generate and/or receive calls. Further, it preferably

performs parametric measurements of test calls and network status over the wireless

network through one or more cellular telephone interfaces. The responder typically would

include one or more wireless communication device 48, such as a mobile phone or PCS

device.

In the preferred embodiment of the subscriber wireless automated remote measuring

system, the responder 42 is capable of providing geographic position information. Most

preferably, the responder 42 provides geographic position information through use of the

global positioning system. In such a global positioning system, a satellite 52 provides

positional information to the responder 42 as received by antenna 54. The responder 42

preferably provides the positional information via antenna 50 during a telephonic

communication between the responder 42 and the line simulator 40 and analyzer 44.

In operation, the responder 42 may be deployed to various geographic locations.
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In the preferred mode, the responder 42 would be included within a vehicle so asto travel

through the service area. Automated coverage testing may be achieved through the use of

such mobile responderunits. In the preferred embodiment, the responder units 42 operate

remotely under control of the master 40. Most preferably, numerous responders 42 are

provided in separate vehicles or locations throughoutthe service area, preferably in separate

vehicles, so as to provide data to the master 40 and analyzer 44 under remote control from

the master 40.

In one main intended application, this test methodology and equipment enables the

wireless service provider the ability to validate service area predictive model data and to

provide a survey of the quality of service and networkstatus throughout a designated service

area utilizing the wireless service providers subscriber’s mobile phones. While the system

may be utilized to test for any telephony related problem consistent with the goals and

objects of this invention, the main types of problems contemplated are as follows. First,

unsuccessful network access may be monitored. Such an unsuccessful network accessis an

uplink problem wherein the wireless subscriber is unable to originate calls from a mobile

phone. Secondly, the system may check for audio quality. Typically, simulation of voice

conversation is performed over a wireless connection and measured from the wireless

subscribers location. Both downlink call simulation and uplink call simulation may be

tested. Third, unsuccessful call completion may be monitored. An unsuccessful call is

defined as any call, either uplink and/or downlink, not completed as dialed. Fourth,

dropped calls may be monitored. This generally is defined as any call terminated before a

call termination commandis initiated by either the calling or called party. Gererally,

the responder 42 is preferably located within a vehicle, most preferably a vehicle which

moves through a relatively large geographic area within the wireless service provider

region. Examples of vehicles preferably utilized with the methods of the system include:

postal or public transit vehicles (such as those that cover regular, thorough routes), delivery

vehicles (such as those that cover regular routes which vary somewhat), taxis or other

wireless service provider vehicles (such as those which cover random routes and sometimes

go into and out of the service area). Alternatively, the responder 42 may be placed at a

fixed location.

Fig. 3 shows a flowchart for the subscriber wireless automated remote measurement
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system analysis methods. The master 60 bi-directionally interfaces with a graphical user

interface system 62, such as the FeatureCall™ system. The master 60 accesses the test

processor 64. The test processor 64 in turn interacts with the database 66. The database

66 bi-directionally accesses a configuration screen and data manager 68 various reports 70,

standard and custom, may be prepared. Generally, the subscriber wireless automated

remote measuring system analysis consists of the test processor 64, database 66,

configuration screen and data manager 68 and report generator 70.

The database 66 mustbe of sufficient capacity, speed and sophistication to achieve

the goals and objectives of this invention. Generally, a relational database management

system (RDBMS)is utilized. In the preferred embodiment, the database 66 is Oracle Work

Group for Windows NT. Amongits various functions, the database 66 serves as a

repository for test results and preferably contains configuration information. Thetest

processor 64, among other tasks, receives messages from the master 60 andtranslates them

into SQL for the oracle database. Preferably, the test processor 64 is able to connectto

multiple masters 60. Optionally, feedback may be provided from the test processor 64 to

the master 60. The report package 70 preferably includes a graphical user interface (GUI)

application to display test results and print reports. Derived values, e.g., signal to noise

ratio, may be calculated by the report package 70. The configuration screens and data

manager package 68 preferably serves to save data captured by the system for future

analysis. Generally, system 68 is a file management system for augmentation of the

database 66. Optionally, the system 68 may be incorporated into the report package 70.

Optionally, a geological information system for GIS may be utilized in conjunction

with the system disclosed herein. Typically, a geological information system provides

through mapping software a system in which previously compiled geographic data may be

combined with newly collected and/or processed information to provide a composite image.

Such software is available from many sources, including ESRI (Environmental Systems

Research Institute, Inc.), who offer programs including, but not limited to, ArcView,

MapObjects, and ARC/INFO. Overlays may be utilized on the underlying data, such as

location of cell sites, commercially existing map grids (e.g., Thomas Brother map grids)

or other relevant points of interest, either geographical or man-made.

The analysis components identified in Fig. 3 may be run on a single Windows NT
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workstation or notebook, or any other system which is compatible with the objects of this

invention, such as Unix platforms, whether in a single work station or client-server

configuration. Utilizing current technology, the system requirements would include: a

single Pentium or PentiumPro processor running at or above 133 MHZ, 1.5 Gb available

disk space, 48 Mb of RAM, a CD-ROM,10 base-T network card, and Windows NT 3.51

SPx or Windows NT 4.0 SPx.

Fig. 4 shows an exploded, perspective view of the responder 80 in one physical

implementation. Overall, the responder 80 may berelatively compact, such as to fit within

a standard vehicle trunk, and is most preferably relatively compact, in the preferred

embodiment being 8 inches x 11 inches x 2.5 inches, or smaller. A base 82 is connected

to a lid 84 such as by operation of a key lock system 88 which cooperatively secures the lid

84, base 82 and bracket 86. Preferably, the lid 84 is locked to the base 82 via a lock

assembly 88. The bracket 86 preferably includes flanges 90 disposed on the bottom of the

base to permit mounting of the responder 80, such as on the floor of a vehicle trunk.

Optionally, a bracket may be utilized to facilitate vehicle trunk or side-wall installations.

The interior of the responder 80 is preferably divided into two major components,

the components being divided by a shield 92 so as to form a first compartment 94 and a

second compartment 96. The first compartment 94 may contain, preferably, one or more

mobile phones 48, and maybealternatively designated as the mobile phone compartment

94. The second compartment 96 may contain responderelectronics and bealternatively

designated as the responder electronics compartment 96. One or more printed circuit

boards 98 may be supported from the base 82 via standoffs 100. The printed circuit boards

98 may include the circuitry for the responder and, optionally, the global positioning

satellite daughter board standoffs.

In yet another aspect of this invention, the combination of a standard subscriber

mobile phone and a component or chip-level mobile phone may be utilized on-line

simultaneously on two separate cellular or PCS calls. The results of these two separate calls

may be coordinated and correlated by the analysis system.

The first compartment 94, when adapted for holding the mobile phone, preferably

includes foam rubber material on both the base 82 and the lid 84. This foam rubber
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material serves to receive the mobile phone 48 within a nest so as to support the mobile

phone 48 during vehicle motion. Optionally, a mobile phone window 102 is provided in

the lid 84 to permit user observation of the mobile phone 48 panel.

The second compartment 96 is connected to the first compartment 94 by a connector

104 passing through shield 92. The mobile phone connector 106 meets with connector 104

and connects to the mobile phone 48. The mobile phone connector 106 is typically unique

depending upon the type of mobile phone 48 utilized. The software utilized by the

responderscellular telephone controller serves to configure the system for the specific brand

of mobile telephone then utilized within the responder 80.

The responder 80 includes various connections to external. An antenna connection

108 and global positioning satellite antenna connector 110 are provided. A barrier strip 112

or water tight connector preferably provides for connection to ground 114, battery 116 and

vehicle ignition 118. Preferably, provision is made to reducerisk of electrical error from

electrostatic discharge through use of O-rings or elastomeric gaskets for sealing.

Fig. 5 shows an electrical block diagram of the responder electronics. A

microprocessor 110, such as Zilog microprocessor, is coupled to an address bus 112,

databus 114 and control signal lines 116. A power supply 118 provides power to the

system, and preferably comprises the vehicle battery. A regulator/sensor 120 provides a

low battery voltage flag signal to the microprocessor 110 via the address but 112. The

regulator 120 optionally couples to a mobile phone variable voltage regulator 122, which

in turn is connected to the mobile phone input/output port 124. The mobile phone

input/output port 124 is preferably coupled to an analog to digital codec 126 providing

phone/audio input/output. The A/D codec 126 is coupled to buses, such as address bus 112

and databus 114. Preferably, the A/D codec 126 is coupled to a digital signal processing

chip 128, such as a 2171 DSP chip. The mobile phone input/output port 124 is further

connected for mobile phone data and control signal communication to the mobile phone

controller 130. The mobile telephone 130 is coupled to the buses, such as the address bus

112 and databus 114. External computer input/output 132 is likewise coupled to the buses.

Various control signals 134 are provided to various electronics. Chip select is

effected via coupling between the address bus 112 and the control signal interface 134.

Optionally, an electronically programmable logic device (EPLD) 136 connects the chip

Apple Exhibit 1002
Page 255 of 2414



Apple Exhibit 1002 
Page 256 of 2414

10

15

20

25

30

WO 99/12228 PCT/US98/16763

12

select and control signal interface 134.

Optionally, a global positioning satellite system is utilized. A GPS daughter board

136 is coupled to the database 114. An antenna 138 connects to the daughter board 136.

Fig. 6 is a software flowchart for the responder program flow. Atstart-up 140, cold

start begins when the power rises above 11.4 volts in a nominally 12 volt system.

Initialization 142 includes some orall of the following: global reset, start z-180 program,

initialize digital signal processor and mobile telephone controller (CTC) initialize mobile

phone,set call-back count to O and set call sequence number to 0. At “phone on” decision

block 144, if the phone is not on, decision block 146 waits until the phone is turned on

manually. If the phoneis on, the call-back count block 148 is checked for count equals

zero. If the count does not equal zero, then a call is placed to the master 150, which if not

successful, block 158, is logged in the circular queue 160. A recheck is then made of the

call-back count equally zero 148. If the call-back count is zero in decision block 148, the

system waits for a call at block 162, receives the call at block 164, and performs a

commandat block 166. When completed, the system hangs upat step 168.

Fig. 7 is a flowchart for the inside wait for command program flow. After initiation

at the wait for command block 170, the sequence checks the vehicle powerstatus 172 after

which the “phone off-hook” decision block 174 is reached. If the phoneis off hook at

block 174, the hang up mobile phone block 176 is executed and a return 178 is madeto the

wait for command block 170. If the phone is not off hook as determined in decision block

174, decision block 182 queries whether valid DTMF command has beenreceived at block

180. If valid DTMF commands have been received at decision block 180, various

commands may be directed, including one or more of the following: receive call back

instructions 182, send current location and/or time 184, send oldest unsent unsuccessful call

details 186, and receive and score 23-tone test 188. If no valid DTMFare received at block

180, the program flows into block 172. In an alternative implementation, rather than

utilizing DTMF tones for communication, a modem may be utilized. Whether transmitted

via DTMFor modem,it is preferred that an error checking procedure be utilized with the

data transmission.

Fig. 8 shows a flowchart for the receive call back instructions sequence. The master
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(e.g., master 40 in Fig. 2 or 60 in Fig. 3) establishes the call 190 to the responder(e.g., 42

in Fig. 2) and transmits a prompting command and parameters at block 192 after which the

master proceeds to the done with command block 194. The responderinitially is in the wait

for commandstate 196. During the transmit command “11" and parameters state 192, the

responderis in a corresponding receive command “11" and parametersstate 198. After

receipt of the command and parameters, the call back number andcall back counts are saved

at block 200. The responder then returns to the wait for commandstate 196.

Fig. 9 shows the flowchart for the send current location/time sequence. The master

begins with the established call block 210. The system then transmits command “ 12" 212

to the responder. The responder begins in a wait for command state 214. After the

transmit a prompting commandstep 212, the responder receives the prompting command

in block 216. While the master is in the wait for reply state 218, the responder composes

the result in state 220 and sendsthe result in state 222 to the master whereit receives the

result in state 224. After sending the result, the responder returns to the wait for command

state 214. After the master receives the result in step 224, it sends the result to the test

processorin block 226 after which the program is placed in a done with commandstate 228.

Fig. 10 shows a flowchart for the send oldest unsent unsuccessful call details

program flow. The master begins with the establish call block 230. The master then

transmits a prompting commandat block 232 to the responder, whichinitially in the wait

for commandstate 234 and then receives the prompting command in state 236. While the

master is in a wait for reply state 238, the responder finds the data in the circular queue

state 240, and sendsthe result at block 242 to the master whoreceives the result at block

244. The master then sends the result to the test processor at step 246, after which the

master is done with the commandat block 248.

Fig. 11 is a flowchart for the 23-tone test receiving and scoring sequence. The 23-

tone test is described in one or more of the following United States Patents No. 4,301,536,
4,417,337 and 4,768,203, incorporated herein by reference. The master establishesthe call

at block 250, acquires digital signal processing (DSP) resource at block 252 and transmits

a prompting commandat block 56 to the responder. The responder begins in a wait state

256, and receives the command from state 254 at the responderside in state 258. While the
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master waits a period of time, e.g., 500 milliseconds at block 260, the responder during that

wait interval 260 prepares a DSP to receive the 23-tone sequence at block 262. The master

sends the tones at step 264 and the receiver receives the tones at step 266. Alternatively,

or in combination, the responder may be commandedto transmit the 23-tone test to the

master for analysis of the uplink path audio quality. The responder then processes bins and

preparesresults at step 268, sending the result at step 270 to the master which receives them

at step 272. The responder then proceeds to a wait for command state 256. Upon receipt

of results of step 272, the master sends the results to the test processor at step 274 after

whichit is placed in a done with commandstate 276.

Fig. 12 showsa flowchart for the network access test. After start block 280, a call

is placed to the mobile phone at step 282 after which call back instructions are sent at step

284. The system then hangs up and waits for a call at step 286, and is optionally subject

to a time out 288. If the call is placed, the call is then accepted at step 290, where upon a

request for the current location is made at step 292. A request for the oldest unsent

unsuccessful call details step 294 is made. At decision block 296, if the system has not

received all unsent data, the system loops to yet again request the oldest unsent unsuccessful

call detail step 294. If all unsent data has been received as determined at decision block

296, decision block 298 determines whether morecall attempts are necessary. If not, the

program flows to a done state 300, whereas if more call attempts are required the program

flows to the hang up and wait for call state 286.

Fig. 13 shows a flowchart for an audio quality test. From start block 310, a call is

placed to the mobile phone at step 312, upon which a request is made for the current

location in step 314 as determined by the responder. Thereafter, a 23-tone test is

conducted at step 316. Alternatively, or in combination, the responder may be commanded

to transmit the 23-tone test to the master for analysis of the uplink path audio quality.

Decision block 318 determinesif the loop is done. If the loop is not done, anothercall to

the mobile phone at step 312 is made. If the loop 318 is done, the system hangs up at step

320, and is placed in a donestate 322. With regard to tone tests, such as the 23-tonetest,

the system may be full duplex, half duplex or simplex.

Fig. 14 shows a flowchart for an unsuccessful completion test. From start block
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330, a call is placed to the mobile phone at step 332. After a request for the current

location in step 334, the results are logged in the master at step 336. Thereafter, the system

hangs up at step 338. As determined by decision block 340, if the loop is not done, the

system loops back to the call mobile phone step 332, whereas if the loop 340 is done the

system goes to a done state 342.

Fig. 15 shows a flowchart for a dropped call test. From the start block 350, a call

is placed to the mobile phone in step 352. The results are logged in the master at step 354.

Thereafter, for a predetermined period of time the system waits while tracking the current

location and time at step 356. At decision block 358,if the call is still up, the system hangs

up at step 360 and logs a successful call to the test processor at step 362. If the call is not

still up at decision block 358, it is logged as a droppedcall to the test processor at step 364.

Atthe loop done decision block 366, if the loop is not done, a call mobile phone step 352

is executed. If the loop done 366 is completed, the system goes to a donestate 368.

Although the foregoing invention has been described in some detail by way of

illustration and example for purposes of clarity and understanding, it may be readily

apparent to those of ordinary skill in the art in light of the teachings of this invention that

certain changes and modifications may be made thereto without departing from the spirit

or scope of the appended claims.
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WeClaim:

1. A methodfor testing a wireless service provider network comprising the steps

of:

initiating one or more outboundcall attempts under control of a master to one

or more automatic, mobile responders,

receiving calls at at least some of the automatic, mobile responders,

monitoring parameters of the network during the call between the master and

the automatic, mobile responder, and

transmitting information indicative of the parameters to the master.

2. The method of claim 1 for testing a wireless service provider network wherein

the parameter tested includes quantitative and qualitative testing.

3. The method of claim 1 for testing a wireless service provider network wherein

the testing includes audio quality testing.

4, The methodofclaim 3 for testing a wireless service provider network wherein

the audio quality testing includes a 23-tonetest.

5, The method of claim 4 for testing a wireless service provider network wherein

the 23-tonetest is in half duplex.

6. The method of claim 4 for testing a wireless service provider network wherein

the 23-tonetest is full duplex.

7. The methodofclaim 4 for testing a wireless service provider network wherein

the 23-tone test is simplex.

8. The method of claim 1 for testing a wireless service provider network wherein

the testing includes monitoring the radio frequency power.
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9. The method of claim 1 for testing a wireless service provider network wherein

the testing includes monitoring frequency.

10. The method of claim 1 for testing a wireless service provider network wherein

the testing includes spectrum analysis.

11. The method of claim 1 for testing a wireless service provider network further

including collection and transmission of information regarding global positioning.

12. The method of claim 11 for testing a wireless service provider network

wherein the global positioning information includes position.

13. The method of claim 11 for testing a wireless service provider network

wherein the global positioning information includes the time as provided by the global

positioning system.

14. The method of claim 11 for testing a wireless service provider network

wherein the velocity of the mobile responderis determined.

15. The method of claim 1 for testing a wireless service provider network wherein

the transmission of information indicative of the parameters is performed in a call initiated

by the master to the responder.

16. The method of claim 1 for testing a wireless service provider network wherein

the step of transmitting information indicative of the parameters is performedinacall initiated

by the responderto the master.

17. The methodof claim 1 for testing a wireless service provider network further

including the step of analyzing the information transmitted to the master.

18. The method of claim 1 for testing a wireless service provider further including
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the step of displaying the information provided from the responders to the master.

19, The method of claim 1 for testing a wireless service provider network further

including the step of archiving data supplied to the masterin real time.

20. The method of claim 1 for testing a wireless service provider network further

including the step of displaying information regarding the network in real time.

21. The method of claim 1 for testing a wireless service provider network further

including the step of displaying geological information systemsdatain real time.

22. The method of claim 1 for testing a wireless service provider network further

including the step of collecting data regarding calls not received.

23. A methodfor testing communication betweenafirst wireless communication

device and a second wireless communication device over a wireless service provider network,

comprising the stepsof:

first, initiating a call from a master to a first responder including the first

wireless communication device,

second,initiating a call from the first wireless communication device to the

second wireless communication device in a second responderover the wireless service

provider network,

monitoring parameters of the call, and

communicating to the master information regarding the call betweenthefirst

wireless communication device and the second wireless communication device.

24. The method of claim 23 for testing communication between wireless

communication devices wherein at least one of the first and second wireless communication

devices is a mobile phone.

25. The method of claim 23 for testing communication between wireless
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communication devices wherein at least one of the first and second wireless communication

devices is a personal communications systemsdevice.

26. A system for testing a wireless communication network comprising:

a master for automatically initiating calls, adapted for connection to a switched

networkincluding a wireless service provider network,

one or more wireless responders adapted to automatically communicate with

the master via the switched network, and

an analysis system for receiving information from the responders through the

wireless network in real time for providing test results regarding the wireless network.

27. The system of claim 26 for testing a wireless network wherein the analysis

system includes a test processor.

28. The system of claim 26 for testing a wireless network wherein the analysis

system includesa database for archiving test information.

29. The system of claim 26 for testing a wireless network wherein the analysis

system includes a graphical user interface.

30. The system of claim 26 for testing a wireless network wherein the public

switch network further includes the public switched telephone network.

31. A mobile responder for testing a wireless service provider network between

a base station including a master and a wireless communication device located at the mobile

responder, comprising:

an antenna connection adapted for communication with the wireless service

provider network,

a wireless communication device receptacle adapted to receive a wireless

communication device,

a respondercontrol system including,
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a wireless communication device controller,

a parametric test system, and

a test result provision system adapted to provide test results to the

master, and

5 a power connection for providing power to the responder control

system.

32. The mobile responder of claim 31 for testing a wireless service provider

network wherein the responder includes two or more separate compartments.

10

33. The mobile responder of claim 32 wherein a first compartment is adapted to

receive the wireless communication device.

34. The mobile responder of claim 32 wherein a second compartment includes the

15 respondercontrol system.

35. The mobile responder of claim 32 further including a pass through connection

between the compartments.
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Messaging andstatus indication for wireless communication devices

can determine the status of a mobile device associated

with the intended recipient of a call or message prior to
any attempt to contact that person. The interaction
between the mobile device used by the user and the
monitored mobile devices can be through a phonecall
or a text message,either of which can be initiated with

minimal device interaction by using embedded contact
information.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to wireless
communication systems and, more particularly, to a
wireless communication system utilizing subscriber sta-
tus information to enable a user to determine the status

of a mobile device associated with the intended recipi-
ent of a call or message prior to any attempt to contact
that person.

2. Description of the Related Art

[0002] There are already several hundred million
subscribers to wireless communication§services

throughout the world. With this proliferation of wireless
communications, it is becoming more and more likely
that parties will interact with one anotherin instances

where the only means of communication for one or beth
parties is through wireless communication systems.
Wireless communication refers to the situation in which

at least one party is making useof a portable, wireless
two-way interactive communication device and a wire-
less network. Portable, wireless two-way interactive

communication devices can, for example, include per-
sonaldigital assistants (PDAs), two-way pagers, palm-
sized computers and mobile phones.
[0003] Wireless carriers operate wireless networks
that support wireless communications between parties.
These carriers, such as providers of cellular phone or

pager services, typically have knowledgeof the activa-
tion status (e.g. on or off) of serviced devices. Wireless
carriers also tend to know the location of the portable
wireless two-way interactive communication devices of
its subscribers, at least within its range of coverage.

This activation and location information may be used by

wireless carriers for the purpose of centrally managing
calls to and from its subscribers (e.g., tracking position
or automatic call redirection).
[0004] Often one or both of the parties want to com-
municate with each other in real- time. Such real-time

communicationsis offered by portable wireless two-way
interactive devices, referred to as mobile devices

herein, such as mobile or cellular phones and two-way
pagers. However, even when one or both parties have
mobile devices, real-time communications between

them are available only when their mobile devices are in

a modeof operation capable of receiving incoming com-

munications. Hence, when one attempts to reach
another party having a mobile device, which may be
poweredoff (also referred to as off-line), the call does
not go through. Instead, the calling party may hear a
messageto the effect of "the subscriber you have called
is either out of range or the phoneoff." In this situation,

the calling party has wasted time trying to contact an
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inactive mobile device. From the perspective of the car-

riers, their limited resources (e.g. channel capacity)
have been utilized in an inefficient and unprofitable (i.e.
calls to inactive devices are generally not billed) manner
to contact an inactive mobile device.

[0005] lt would be desirable to have apparatuses
and methods whichfacilitate obtaining and using infor-
mation regarding mobile device status information for
mobile devicesofinterest.

SUMMARYOFTHE INVENTION
 

[C006] The present invention is directed to a com-
munication system that makes available and utilizes sta-
tus information so that users of the communication

system are informed about the status of monitored
mobile devices of interest before attempting to interact
with those mobile devices. Subscribers having this serv-
ice will have available near real-time information as to

which associates(i.e. individuals or groupsofinterest to
the subscriber for purposes of communication) may be

contacted immediately and which associates are una-
vailable. Additional information relating to why an asso-
ciate of interest is unavailable (e.g. "I'm in a meeting") or
whenthey plan to be available may also be provided.
Since manyuserswill choose not to call mobile devices
that are deactivated, wireless carriers may experience a
reduction in unbilled resource utilization, since sub-

scribers are generally not billed for calls to inactive
devices. The interaction between the mobile device of
the user and the monitored mobile devices can be

through a phonecall or a text message,either of which
can be rapidly achieved with minimal user effort by the

inventive apparatus and method.
[0007] Furthermore, the invention can be imple-
mented in numerous ways, including as a method, an
apparatus or device, a user interface, a computer read-
able medium, and a system. Several embodiments of
the invention are discussed below.

[C008] As a mobile device, one embodiment of the
invention includes a display screen, and computerpro-
gram codefor causing the display screen to display (i)
an identifier for each of one or more portable, wireless
two-wayinteractive communication device(s) and (ii) a
status indicator pertaining to each of the one or more

mobile devices, and a processor operatively connected
to the display screen, wherein the processor operates to
execute the program code.
[coa9] As a method for operating a mobile device
having a display screen, one embodiment of the inven-

tion includes the stages of receiving status information

for one or more monitored mobile devices, and produc-
ing a screen display on the display screen in accord-
ance with the status information received. The screen

display produced mayinclude identifiers for the moni-
tored mobile devices and status indicators pertaining to
the monitored mobile devices, with the status indicators

indicating whether the monitored mobile devices were
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active or inactive during the last monitoring cycle. The

screen display may include a short message from a
user associated with a particular monitored mobile
device (e.g. "I'm in a meeting").

[0010] As a user interface for a mobile device hav-
ing a display screen and an user interface, one embod-
iment of the invention includes: a list of users from an

address book associated with a first mobile device, one

or moreof the users being associated with other mobile

devices; and a status indication indicating an opera-
tional status of a mobile device associated with one of
the users on the list. The list of users and their status

indications are displayed on the display screen of the
first mobile device. Navigation through the list of users
in an address book and selection of individual users is

achieved using the user interface of the first mobile
device.

[0011] As a computer readable medium including
computer program code for operating a mobile device
having a display screen, one embodimentof the inven-
tion includes: computer program codefor receiving sta-

tus information (e.g. identifiers, short messages and
activation status for designated mobile devices); and
computer program codefor producing a screen display
on the display screen in accordance with the status
information. The screen display may include an identi-
fier, a short message andastatus indicator for desig-

nated mobile devices, the status indicator indicating
whether the designated devices are active or inactive.
Optionally, the computer readable medium may include
code for interacting with a user to designate mobile
devices for which status information is required.
[0012] As a computer readable medium including

computer program codefor operating a mobile device
having a display screen, another embodiment of the
invention includes: computer program codefor receiv-
ing status information (e.g. an identifier, a short mes-
sage and an activation status for designated mobile

devices); computer program code for storing said

received status information; computer program code for
comparing user enteredidentifiers (e.g. a dialled phone
number) with the received interface information; and
computer program codefor performing a desired action
when an attempt is madeto interact with a designated
mobile device having an inactive status indicator or a

designated mobile device experiences a changeinits
status.

[0013] The advantagesof the present invention are
numerous. Different embodiments or implementations
may yield one or moreof the following advantages. One

advantage of the invention is that users can be informed

of status information pertaining to designated mobile
devices. Another advantage of the invention is that
users are able to send, receive and reply to short mes-
sages to and from associates having mobile devices
(e.g. instant messaging). Still another potential advan-
tage of the invention is that status alerts can be pro-

vided when designated mobile devices experience a
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changein status. Yet another advantageof the invention

is a privacy control mechanism that allows the users of
the monitored mobile devices to control the release of

their own operational status information since there may
be occasions where the user does not wantthis infor-
mation released or desires to have control of the
release of this information.

[0014] Other aspects and advantagesof the inven-
tion will become apparent from the following detailed

description taken in conjunction with the accompanying
drawings, whichillustrate, by way of example, the princi-
ples of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS
 

[0015] The present invention will be readily under-
stood by the following detailed description in conjunc-
tion with the accompanying drawings, wherein like
reference numerals designate like structural elements,
and in which:

Figure 1A is a block diagram of a wireless commu-
nication system which maybe utilized to implement
the method of the present invention;
Figure 1B is anillustration of a mobile device which
may be used in conjunction with the wireless com-
munication system described in Figure 1A to imple-

ment the method of the present invention;
Figure 2A is a diagram of a proxy server device
which may be used in conjunction with the wireless
communication system described in Figure 1A to
implement the method of the present invention;
Figure 2B is a diagram of a representative data

structure for a user account, which may be usedto
implement the method of the present invention;
Figure 2C is a block diagram of a mobile device
which may be usedin conjunction with the wireless
communication system described in Figure 1A to

implement the method of the present invention;

Figure 2D is a block diagram of a database which
may be used in implementing the methed of the
present invention;
Figure 3Ais a flow diagram showing the stages of
the client-side associateslist processing according
to one embodimentof the invention;

Figure 3Bis a flow diagram showing the stages of
the server-side associates list request processing
according to one embodimentof the invention;
Figure 3C is a flow diagram which provides addi-
tional details relating to access rights associated

with the status information described in Figure 3B.

Figures 4A and 4Bareflow diagrams which provide
additional details of the client-side associates list

processing describedin Figure 3A;
Figure 4Cillustrates screen displays representative
operations for an associates list having iconic sta-
tus indicators according to one embodimentof the
invention;
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Figure 4D illustrates screen illustrates an interactive

associates list processing method according to an
mbodimentof the invention;

e

Figure 5Ais a flow diagram of the steps involved in

notification processing according to one embodi-
mentof the invention;

Figure 5Bis a block diagram of a presence detec-
tion system according to one embodiment of the
nvention;

Figure 6A is a flow diagram of application notifica-
tion processing according to one embodiment of
the invention;

Figure 6B illustrates a representative high priority
notification message screendisplay;
Figure 6C illustrates a representative alert inbox

screen display having a brief alert message;
Figure 6D is a flow diagram of message read and
reply processing according to one embodimentof
the invention;

Figure 6E illustrates a representative text message
screen display that may be displayed on the display
screen of the mobile device;

Figure 7A is a flow diagram of privacy settings
processing according to one embodiment of the
invention;

Figure 7B illustrates representative screen displays
presenting an associates list and menu screens for

setting of an alert; and
Figure 8 is a flow diagram of address book process-
ing according te one embodimentof the invention.

 
DETAILED DESCRIPTION OF THE INVENTION 

[0016] The present invention is directed to a com-
munication system that makes use of status information
so that users of the communication system are informed
about the status of designated portable wireless two-
way interactive devices (also referred to as mobile

devices herein) before attempting to establish contact
with those devices. The method of communication

between the mobile devices can be through a phone
call or a text-based message, either of which can be
rapidly achieved with minimal user effort (e.g. softkey
activation). As such, a user of a mobile device is able to
have an indication that the mobile device/associate (or

devices/associates) of interest were active during a
recent monitoring cycle prior to attempting to contact
that device/associate (or devices/associates).
[0017] Mobile devices include, but are notlimited to
personal digital assistants (PDA) portable devices, cel-

lular phones, palm-sized computing devices, and wire-

less capable remote controllers. It is not unusual for
such devices to have less than 1% of the computing
resources found in a personal computer. These mobile
devices typically have a small display screen andalim-
ited user interface mechanism (e.g., a phone keypad)
for user interactions with server devices and wireless

networks providing mobile subscriber services. These
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characteristics are useful in achieving the desired size,

weight, power and mobility features which have proven
to be important for mass-market mobile devices.

[0018] Embodimentsof the invention are discussed

below with reference to Figures 1A-8. However, those
skilled in the art will readily appreciate that the detailed
description given herein with respect to these figures is
for explanatory purposes as the invention extends
beyond these limited embodiments.

[0019] Figure 1A is a block diagram of a wireless
communication system 100 which may be utilized to
implement the method of the present invention. The
wireless communication system 100 typically includes a
plurality of mobile devices 102. The mobile devices 102
are supported by a wireless carrier network 104 that
facilitates voice and data communications to and from
the mobile devices 102. The wireless carrier network

104 couples to a wired network 108 through a gateway
server 106. The wired network 108 is, for example, the
Internet, a local area network (LAN), or a wide area net-
work (WAN). The wireless carrier network 104 can be

any of a variety of types of wireless networks, for exam-
ple, Cellular Digital Packet Data (CDPD), Global Sys-
tem for Mobile Communications (GSM), Code Division
Multiple Access (CDMA), Personal Handy Phone Sys-
tem (PHS) and Time Division Multiple Access (TDMA)
networks.

[6020] Gateway server 106 can bereferred to as a
proxy server for the mobile devices 102 of wireless car-
rier network 104. Since the communication protocol
used in wireless carrier network 104 is often different

from that usedin the wired network 108, one of the func-

tions of the gateway server 106is to translate from one

communication protocol to another. Oneof ordinary skill
in the art would understand that the functions of gate-
way server 106 may be performed by a network server
device which includes or is capable of including a con-
nection mechanism between wireless carrier network
104 and wired network 108.

[0021] Wireless communication system 100
includes a status information management server 110
and an associate status server 112, which may be a
separate server device or its functions may be per-
formed by gateway server 106. According to the present
invention, mobile devices 102 can display and otherwise

processlists of monitored associates, which may indi-
cate not only an identifier for the users associated with
particular mobile devices, but also status information for
those mobile devices and short messages from the
users (e.g. "I'll be available after 2 PM").

[0022] Status information management server 110

retrieves and stores status information for a plurality of
mobile devices serviced by wireless network 104. Wire-
less network 104 monitors device status information for

serviced devices for use in conjunction with network
operation and maintenance. Associate status server
112 maintains a list or record of mobile devices/associ-

ates to be monitored for the subscribers (also referred
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to as users) of mobile devices 102. Status information
for the monitored mobile devices/associates is man-

aged and updated as required. In accordance with the
principles of the present invention, this information may
include monitored device activation status, changesin
activation status and short messages from the users of
the monitored devices.

[0023] A wireless carrier infrastructure is associ-
ated with wireless carrier network 104. For example, the

wireless carrier infrastructure generally includes a base
station and an operations and maintenance center. The
base station controls radio or telecommunication links

with the mobile devices serviced. The operations and
maintenance center typically includes a mobile switch-
ing center that performs the switching of calls between
the mobile devices and other fixed or mobile network

users. Further, the operations and maintenance center
manages mobile services, such as authentication and
oversees the proper operation and setup of the wireless
network. The wireless carrier infrastructure also main-
tains user accounts for each of the mobile network

users. Status information for the mobile device may be
associated with a user account. This status information

mayinclude user identification information, device acti-
vation status, and a short message from the user or
location information.

[0024] According to one embodiment, the commu-

nication protocol used by status information manage-
ment server 110 and the wired network 108 is the well

known HyperText Transfer Protocol (HTTP) or Secure
Hypertext Transfer Protocol (HTTPS), a secure version
of HTTP, and runs on Transmission Control Protocol

(TCP). In one embodiment, the communication protocol
between the wireless communication devices 102 and

the gateway server106 via the wireless carrier network
104 is Handheld Device Transport Protocol (HDTP) (for-
merly known as Secure Uplink Gateway Protocol
(SUGP)) or Wireless Access Protocol (WAP).

[0025] The associate's list and short messages

may be generated in a markup language such as Hand-
held Device Markup Language (HDML) and Wireless
Markup Language (WML). HDML and WML are similar
to HyperText Markup Language (HTML)in that they are
tag based document languages. HDML and WML use a
set of commandsorstatements specified in a group of

cards (referred to as a deck) that specify how informa-
tion is to be displayed on a display screen of the mobile
devices 102 and how the mobile devices 102 operate
with respect to user interaction with the display screen.
Normally, a numberof cards are grouped into the deck

and the deck is exchanged between the mobile devices

102 and gateway server 106. Further, as would be
understoced by one having ordinary skill in the art, the
invention may be practised by directly coupling the wire-
less carrier network 104 to the wired network 108 with-

out using the gateway server 106.Alternatively, a server
device contained within the framework of the wired net-

work 108 could perform the functions of the gateway
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server 106.

[0026] Note that the mobile devices 102 can also be
referred to as wireless client devices or wireless com-

munication devices. The mobile devices 102 can take a

variety of forms, including personal digital assistants
(PDAs), mobile telephones (e.g., cellular telephones),
etc. Typically, as noted above, the mobile devices 102
include a screen display and have processing capabili-
ties, which is less robust than that associated with con-

ventional personal computers.
[0027] Figure 1B is anillustration of a mobile device
150, which may be used in conjunction with the wireless
communication system described in Figure 1A to imple-
ment the method of the present invention. Mobile device
150 may be, for example, a mobile telephone suitable

for use as mobile devices 102illustrated in Figure 1A.
The wireless communication device 150 includes a dis-

play screen 152, a keypad 154, softkeys (156A and
156B) and associated softkey identifiers 158A and
158B that allows a user thereof to interact with mobile

device 150. Additionally, the mobile device 150 includes

a speaker 158 and a microphone 160 as may be found
in conventional mobile telephones.
[0028] Keypad 154 includes, in one embodiment, a
typical phone keypad and various control buttons, such
as generic buttons and navigation (e.g., upward and
downward arrow) buttons. The typical phone keypad
includes twelve buttons, of which ten buttons are con-

secutively numbered 0 to 9, one button is for "*" sign,
and anotherbutton is for "#" sign. Although not neces-
sary for practising the invention, the keypad 154 pro-
vides convenient means for a user to interact with

mobile device 150. It should be understood, by one hav-

ing ordinary skill in the art, that having a phone keypad
is not a requirement to practice the present invention.
Some mobile devices have no physical keys atall, such
as those palm-sized computing devices that use soft
keys or icons as an input mechanism.

[0029] In accordance with the principles of the

present invention, a user of a mobile device (e.g. mobile
device 102) has accessto status information relating to
one or more monitored mobile devices. The particular
mobile devices selected for monitoring may be associ-
ated with a user/network application (e.g. an address
book), input by the user directly, or generated byathird

party as a result of some affiliation between the
user/mobile device receiving the status information and
the users/mobile devices being monitored. Regardless
of the means of identification, a list or grouping of
mobile devices to be monitored for a particular user is

stored on a serverdevice (e.g. associates status server

112). The associates status server 112 periodically
requests status information for monitored mobile
device. These requests are forwarded to the status
information managementserver 110 which retrieves the
requested status information for the monitored mobile
devices from associated network resources (i.e. a

Home Location Register (HLR) or a Visitor Location
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Register (VLR) associated with a monitored mobile

device). This information is stored and passed to the
requesting entity (e.g. users of mobile devices 102)
exercising control over the list/grouping of monitored
mobile devices described above. One of ordinary skill in
the art would understandthat the functionsof the status

information management server 110 and the associates

status server 112 may be performedbya single server
device. Additionally, the functions of both the status
information management server 110 and the associates

status server 112 may be performed by gateway server
106.

[0030] Figure 2A is a block diagram of a gateway
server device 200, which may be used in conjunction
with the wireless communication system described in

Figure 1A to implement the method of the present
invention. Gateway server device 200is, for example,
gateway server 106 of Figure 1A. Gateway server
device 200 is coupled between the wired network 108
and the wireless carrier network 104 of Figure 1A and
performs tasks associated with network access, proto-

col conversion and account management. To avoid
obscuring the primary aspects of the present invention,
well-known methods, procedures, components and cir-
cuitry associated with gateway server device 200 are
not described in detail.

[0031] Gateway server device 200 includes a Land

Control Protocol (LCP) interface 202 that couples to
wired network 108, and a Wireless Control Protocol

(WCP)interface 206 that couples to the wireless carrier
network 104. A server module 210 is coupled between
the LCP interface 202 and the WCP interface 206.

[0032] Server module 210 performs traditional

server processing as well as protocol conversion
processing from one communication protocol to another
communication protocol (i.e. between the protocol used
by wireless networks and protocols used by the wired
networks). According to one embodiment, the protocol

conversion processing can be implemented as a sepa-

rate module referred to as a mapper. In the caseof pro-
tocol conversion between HDTP and HTTP, the

conversion is a data mapping relationship. As would be
understood by those skilled in the art, WCP interface
206 can be readily replaced by anotherinterface mod-
ule when the wireless carrier network 104 usesa differ-

ent communication protocol; the same is true of LCP
interface 202 when the wired network 108 usesa differ-

ent communication protocol.
[0033] The server module 210 also includes an
account manager 212 and an accountinterface 214.

Account manager 212 manages a plurality of user

accounts for the mobile devices serviced by the proxy
server device 200. It is understood that the user

accounts may bestored in another network server cou-
pled to the proxy server device 200. In other words, the
user accounts can be kept in a database that is physi-
cally placed in another computing device coupled to the
wired network 108.
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[0034] Gateway server device 200 also includes a

processor 218 and a storage component 220. Proces-
sor 218 performs operations in accordancewith instruc-
tions from server module 210. It would be understood

by those skilled in the art that gateway server device
200 is a piece of hardware equipmentthat includes one
or more processors (e.g., processor 218), working

memory (é.g., storage 220), buses, interfaces and other
components. Server module 210 includes program
code, which causes proxy server device 200 to perform

designated tasks. It would also be understood by those
skilled in the art that proxy server device 200, may per-
form the functions of the associates status server (e.g.

112 of Figure 1A).

[0035] Figure 2B is a diagram of a representative

data structure 222 for a user account, which may be
used to implement the method of the present invention.
As previously noted gateway server device 200, which
may be gateway server 106 of Figure 1A, maintains
user accounts for various users or subscribers. These
user accounts are also known as subscriber accounts.

The representative data structure 222 includes a device
ID field 224, a subscriber ID field 226, and a user infor-
mation field 228. Device ID field 224 includes a device

ID, and subscriber ID field 226 includes a subscriberID.

For example, in Figure 2B, the representative device ID
is "93845823", and the representative subscriber ID is

"861234567-10900_pn.mobile.xyz.net"”. The user infor-
mation 228 can include account configuration informa-
tion, user preferences, etc. These lists or groups of
mobile devices/associates to be monitored may be
stored in association with the user accountfile for the

entity receiving the status information for the monitored
mobile devices.

[0036] Figure 2C is a block diagram of a mobile
device 250, which may be usedin conjunction with the

wireless communication system described in Figure 1A
to implement the method of the present invention.
Mobile device 250 includes a WCPinterface 252 that

couples to wireless network 104 via a radio-frequency
(RF) transceiver (not shown) to receive incoming and
outgoing signals. A device identifier (ID) storage 254
supplies a device ID via WCPinterface 252.
[0037] The device ID identifies a specific code that
is associated with mobile device 250. The device IDis

used by gateway server device 200 to associate the
mobile device 250 with a user account stored in the

gateway server device 200. The device ID can be a
phone numberof the device or a combination of an IP
address and a port number. An example of a combina-

tion of an IP address and a port number is
204.163.165.132:01905 where 204.163.165.132 is the

IP address and 01905is the port number. The device ID
is further associated with a subscriber ID (i.e. in the
Equipment Identification Registry (EIR) and the Home
Location Registry (HLR)) authorized by a wireless car-
rier network as part of the proceduresto activate a sub-
scriber account for the mobile device 250. The
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subscriber ID may take the form of, for example,

861234567-10900_pn.mobile.att.net by AT&T Wireless
Service. The subscriber ID is a unique identification for
mobile device 250. Each of the mobile devices serviced

by a proxy server device (e.g. gateway server device
106 of Figure 1) has a unique device ID that is associ-
ated with a respective user account.

[0038] Mobile device 250 also includes voice cir-
cuitry 266 (e.g., a speaker and a microphone) and the

associated hardware (e.g., an encoder/decoder 264, a
processor 268 and keypadcircuitry 262) which provide
telephony functions in a telephone modeof operation
which is separate and distinct from a data modeof oper-
ation used when interfacing with a proxy server device.
In the telephone mode of operation, a user can cause

mobile device 250 to place a phone call to anotherparty
having a phone,either wireless or land-based.
[0039] Mobile device 250 includes a client module
256, which worksin conjunction with processor 268 and
the working memory 258 to perform the processing
tasks performed by mobile device 250. These include:

establishing a communication session with a proxy
server device via a wireless network, requesting and
receiving data via the wireless network, displaying infor-
mation on the mobile device display screen through the
use of display circuitry 260, and receiving user input
from a user via a keypad controlled by keypad circuit

262. Additionally, client module 256 contains computer
code to cause processor 268 to execute instructions to
control the operation of, among other things, a browser.
In one embodiment, the browser is a micro-browser,

which typically requires less computing power and
memory than the HTML browsers used in personal

computers. One such micro-browseris available from
Phone.com located at 800 Chesapeake Drive, Red-
woodCity, CA 940638, the assigneeof the present inven-
tion.

[0040] Figure 2D is a block diagram of database

storage 280, which may be used in conjunction with the

implementation of the method of the present invention.
Database storage 280 includes a status data store 282,
an associates mapping data store 284, and a message
data store 286. Status data store 282 stores status
information for monitored mobile devices on the user's

associate list. Associates mapping data store 284

stores the user'slists of associates and any information
required to retrieve status information for those associ-
ates (e.g. user identifiers and access rights). Message
data store 286 stores messages being exchanged
between subscribers or users of the wireless communi-

cation system 100. More specifically, message data

store 286 stored in the database 280 may be used to
store "instant text messages" that can be exchanged
between mobile devices. Some of these messages may
be stored by the user of a monitored mobile device and
scheduledfor delivery when an inquiry is madeas to the
status of that device. For example, if the user of a mon-
itored mobile device intends to have their device off for
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the weekend they can create and store a message to
that effect.

[0041] The status data store 282 stores, updates

and manages status information for monitored mobile
devices on a user'slist. This status information includes
the activation status of the monitored mobile device.

The activation status may be active (on-line) , inactive
(off-line) or inactive with the time period of inactivity
given. The activation status represents the last known

activation status of the monitored device as registered
during a preceding monitoring cycle. Active or on-line
typically meansthat the mobile device is registered with
a wireless network and can send and receive messages
(e.g. phone calls or data messages). A representative
SQL table of a relational database that can implement
the status data store 282is as follows:

Create table associate_statustbl (
associate_id varchar2(128) not null,
status varchar2(32),
name varchar2(256),

phone varchar2(128),

primary key(sub_no)
;

[0042] In this example, the associate identifier col-

umn represents an internal identifier used by the status
data store 282 to identify a subscriber. The status col-
umnis used to hold the status of the subscriber's mobile
device. The name column contains the subscriber's

name. The phone column contains the phone numberof
the subscriber's mobile device. Hence, this SQL table

not only provides status information for associates but
also related information such as phone number and
name, which may be used byuser interfacesto facilitate
communications.

[0043] The associate mapping data store 284
stores data identifying the associates of the user. The

associate mapping data store 284 mayalsostore infor-
mation relating to the wireless carrier network providing
service to the associate's mobile device and alert types
to be provided. A representative SQL table of a rela-
tional database that can implement the associate map-

ping data store 284 is as follows:
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create table associate_mapping_tbl (
rid integer not null,

subscriber varchar2(128),

associate varchar2(128),

status varchar2(32},

presence_alert varchar2(32},
messagealert varchar2(32)

[0044] The subscriber column Is the unique identi-

fier representing the user (subscriber). The associate
columnis the unique identifier representing an associ-
ate of the subscriber (i.e., an associate is on the sub-
scriber's associate list), The unique identifier
representing an associate of the subscriber may include
information relating to the carrier network providing
service to the associate. The status columnis used to

hold the status of the subscriber's mobile device as reg-
istered during the most recent monitoring cycle. The
message alert column determines whether the sub-
scriber desires a messagealert when the activation sta-
tus of a monitored mobile device changes.

[0045] Note that alerts relating to activation status
changes in monitored mobile devices may be sent to
parties other than the subscriber whoinitiated status
monitoring. For example, consider the situation where a
subscriber desired to set up a teleconference with a plu-
rality of associates having mobile devices and one of
the associates was off-line. When the activation status

of the off-line associate changes an alert could be sent
to all parties concerned,notifying them that the telecon-
ference could (or would) now proceed.
[0046] The message data store 286is responsible

for storing the text messages that users send to each

other. A representative SQL table of a relational data-
base that can implement the message data store 286 is
as follows:
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create table buddy_msgtbl
(

subscriber varchar2(128),

associate varchar2(128),

rid integer,

message varchar2(1024),
name varchar2(256),

phone varchar2(128},

need_alert char(1),
read char(1),

sent_date date not null,

primary key (sub_no, rid)
);

[0047] The message column contains the mes-

sage, and the sent_date column contains the date the
message was sent. The need_alert column provides an
indication that the subscriber desires an alert when the
activation status of a monitored associate's mobile

device changes.
[0048] Figure 3A is a flow diagram showing the

stagesof the client-side associateslist processing oper-
ation 300 according to one embodiment of the present
invention. The associateslist processing operation 300
is, for example, performed on a mobile device, such as
the mobile devices 102 illustrated in Figure 1A.
[aa49] Associateslist processing operation 300is

initiated by user interaction via the user interface of the
mobile device. Onceinitiated, a request for associates
information is sent at 302 to the associates status

server (e.g. associates status server 112 of Figure 1A).
Then a determination is made 304 as to whethera reply

to the request has been received from the associates
status server. When a determination is made 304 that

the reply has not yet been received, the associateslist
processing operation 300 awaits the reception of the
reply until the reply is received or a time-outis reached.
Once the reply to the request (e.g. an associates list
including status information) has been received, the

associateslist, with status information including mobile
device activation status, is processed (e.g. displayed)
by the requesting device 306.
[C050] Next, a determination is made 308 as to
whetheruser input has been received. Once user input
has been received, a determination is made 309 as to

whether the user has requested to discontinue the
associateslist processing operation 300. For example,
a user may determine that the mobile device for an
associate of interest is off-line and may want to end
processing. When the determination is made 309 that
the associates list processing operation 300is to end,

the associates list processing operation 300 is termi-
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nated. Otherwise, if the mobile device for the associate

of interest is on-line, a decision 310 determines whether

a text message or a voice call (or some other communi-
cations method such as causing the contacted device to
vibrate or make some sound or perform some other
task) is to be made or sent to the selected one of the
associates of the displayed associates list. Here, both

the sending and receiving communication devices are
assumed to support both text messages (e.g., instant
messages), voice calls and/or other communication

means(e.g. audio and non-audio alerts). Often, a user
desiring to communicate with an associate will prefer
sending a short text message to the associate -such as

wheneither user is in a meeting and cannot carry ona
voice call but can discretely send a short text message.

[0051] When a determination is made 310 that a
voice call is to be atternpted,a call to the selected asso-
ciate maybeinitiated 312. On the other hand, when the
determination is made 310 that a text messageis to be
sent, the mobile device enters a text entry mode of
operation where a userof the mobile device may enter

a text message. Next, the entered text message is sent
316 to the selected associate. After the text message is
sent the associates list processing operation 300 is
complete and ends.
[0052] According to the principles of the present
invention,a list or grouping of mobile devices to be mon-

itored for a requesting mobile device is maintained and
managed on a remote server device (e.g. associates
status server 112 of Figure 1A). When a user of the
monitoring mobile device requests, this list or grouping
is forwarded via a wireless communication network(e.g.
wireless carrier network 104 of Figure 1A) in a format

that may be processed by the requesting mobile device.
That format may take any suitable form, for example, a
markup language such as HDML, WML, XML, HTML,or
cHTML. Oncereceived by the requesting mobile device,
the list or grouping may be displayed and the userof the

requesting mobile device may take some action based

on the information containedin the list or grouping. That
action may be an attempt to contact one or more of the
users of one of the monitored mobile devices based on

contact information (e.g. phone numbers or URIs)
embeddedin or otherwise associated with the list or

grouping.

[0053] Figure 3B is a flow diagram of associate sta-
tus information request processing operation 350 by a
server device having access to that information accord-
ing to one embodiment of the present invention. The
associates status information request processing oper-

ation 350is, for example, performed by the Status Infor-

mation Management Server System 110 as illustrated
in Figure 1A.
[0054] Associates status information processing
operation 350 begins with a determination 352 as to
whether a requestfor status information for one or more
associates on an associates list (i.e., the monitored

mobile devices associated with users of interest) has
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been received at a first server device having accessto

that information. The request may be sent by a second
server device (e.g. associate status server 112 of Fig-
ure 1A) acting on behalf of a mobile device (e.g. mobile
devices 102 of Figure 1A) or by the mobile device itself.
It is important to note that the functions of the status
information managementserver (e.g. 110 of Figure 1A)

and the associate status server may be performed by
the same server deviceif the monitoring and monitored
mobile devices belong to the same wireless carrier net-
work.

[0055] The associate of interest may be identified
by a subscriber identifier retrieved from a database
(e.g., associates mapping data store 284). Next, a
determination is made at 354 as to whether the reques-

tor has access rights to the requested status informa-
tion. The user of a monitored mobile device would

typically need to provide some indication that the
requested information may be released. For example,
when the account for the monitored mobile deviceis set

up, the user could specify that this information may be

universally released when requested or a requestfor a
release could be sent to the user. Access rights are
describedin further detail below.

[0056] If the user has access rights to the
requested status information, then the information is
retrieved at 356. Otherwise the process is terminated.
The retrieved status information and related information

is forwarded to the requesting entity 358 (i.e. associate
status server 112) and ultimately to the monitoring
mobile device in a suitable format. For example, with a
mobile device using a network browser supporting
HDML, then one suitable display format would be an

HDML deckin which a series of screen displays are pro-
vided within the deck. The suitable display format could
also be a text file or a markup language such as WML,
HTML, XML, compact HTMLor any suitable file format.
Information relating to the status of monitored mobile

devices may also be presented to the user using sym-

bols (e.g. icons), sounds and other notification methods.
[0057] Figure 3C is a flow diagram which provides
additional details relating to access rights which may be
associated with the status information described above.

Whena requestfor status information for a designated
mobile device (i.e. Mobile Device A) is received at 362,

where that request is associated with a subscriber's
associateslist (i.e. Subscriber B's List), then a determi-
nation is made at 364 as to whether the subject sub-
scriber (i.e. Subscriber B) has received permission from
the user of the subject mobile device (i.e. Mobile Device

A) to receive the requested status information. If the

subject subscriber has permission to receive the
requested status information (access rights), then the
requested status information for the subject mobile
device (i.e. Mobile Device A) is retrieved at 366 and the
subject subscriber's list (i.e. Subscriber B's List) is
updated.

[0058] According to the principles of the present
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invention, a list of mobile devices allowing access to

their status information may be generated and associ-
ated with a monitoring mobile device. The status infor-
mation for the monitored mobile devices, which may
include device activation status, device status change
or a short message from the user of one of the moni-
tored mobile devices,is retrieved from the wireless net-

work entity which tracks such_information. This
information may be stored on an intermediate server
device (e.g. associates status server 112 of Figure 1A)

whereit is managed and updated as required. When the
monitoring mobile device requests this information, a
file in a suitable format (e.g. a markup language)is for-

warded. Once received, the monitoring mobile device
processesthis file. When the user of the monitoring
mobile device examines the associateslist or attempts
to contact one of the monitored associates, status infor-

mation relating to the monitored mobile devices is pre-
sented on the display screen (or via some other aspect

of the user interface) of the monitoring mobile device.
This allows the user to make an informed decision as to

whether or when (or how) to contact the user of one of
the monitored mobile devices.

[0059] Figures 4A and 4Bare flow diagrams which
provide additional details of the client-side associates
list processing operation 400 described in conjunction
with Figure 3A above. The associates list processing

operation 400 is, for example, performed by a client
application that is executed by a mobile device, such as
the mobile devices 102illustrated in Figure 1A.
[0060] Associates list processing operation 400 is
initiated when a user of a mobile device requests the
display of a current associates list. Once initiated, a

request for an associate list is sent 402 to the server
device having access to the status information (e.g.,
associate status manager 112 of Figure 1A). Then, a
determination is made 404 as to whether a reply has
been received to the request. If a reply has not yet been

received, the associates list processing operation 400

awaits the reception of the reply from the server device
processing the request or a expiration of a predefined
time period. Once a determination is made 404 that the
reply has been received, an associates list and associ-
ated status information are displayed 406. The associ-
ates list can be provided as text or may be provided in a
format such as a deck of HDML cards. Such HDML

cards could include a priority designator, a message
body, or a Universal Resource Locator (URL) that points
to another deck of cards which mayprovide information
needed for subsequentactions.

[0061] At this point, as explained in detail below, the

associateslist processing operation 400 waits for a user
of the mobile device to interact with the mobile device to

make a selection, typically a selection with respect to
designation of one of the associates on the associates
list being displayed. As discussedbelow,in this embod-
iment, associates list processing operation 400 controls

designation of an associate, creating and sending text
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messages, initiating voice calls, or other processing
tasks.

[0062] Oncethe associates list and any associated

status information are displayed 406, a determination is

made 408 as to whether a user input has been received.
lf the determination is made 408 that a user input has
not yet been received, associateslist processing opera-
tion 400 awaits the reception of a user input or a time-
out. Once the determination has been made 408 that a

user input has been received, a determination is made
410 as to whether the user input is an associate selec-
tion. When the determination is made 410 that the user

has selected a particular associate, a status indicator
for the selected associate is displayed 412 (if not
already displayed) and any associated messages are

also displayed (i.e. "In a Meeting Till 5"). Status indica-
tors may be displayed/updatedfor all monitored associ-
ates when the associateslist is displayed/updated or
status information may be provided only whena partic-
ular associate is selected.

[QQ63] When a determination is made 410 that a

user input is not an associate selection, then another
determination is made 414 as to whether the user input
is a voice call request. When the determination is made
414 that the user inputis a voice call request, a call con-
firmation is displayed 416. The display 416 of the call
confirmation is optional but can be useful to inform the

user of the phone numberor address to be called. The
call is placed at 420 to the selected number. Following
the placementof the call, the associates list processing
operation 400 is complete and ends.
[0064] Whenthe determination is made 414 that
the user input is not a voice call request, another deter-

mination is made 422 as to whetherthe user input is a
text message request. When the determination is made
422 that the user input is a text message request, a text
entry area is displayed 424. The text entry area allows
the user to enter the text for the text messageto be sent.
Another determination is then made 426 as to whether

a user hasfinished providing the text for the text mes-
sage and has requested to send the text message.
Once the determination is made 426 that the text mes-

sage has been entered in the text display area anda
request to send the text message has been received,
then the text message is sent 428 to the selected asso-

ciate. After the text message has been sent 428, the
associates list processing operation 400 is complete
and ends.

[C065] Note that since the call or text message was
requested through the associates list, the user of the

mobile device performing the associateslist processing

operation 400 is able to determine whether the mobile
device of the associate of interest is able or unable to

receive a message (a text message or a voice call)
before attempting to deliver the message. Note also that
the user of the mobile device performing the associates
list processing operation 400 need not enter the phone

number or address of the associate designated for
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receipt of a message becausethat information may be

extracted from the associates list by means well known
in the art.

[0066] When the determination is made 422 that

the user input is not a text message request, another
determination is made 430 as to whether the user input
is for another type of request. When the determination is
made 430 that the user input is another type of request,
other processing may be performed 432 as required.

Such other processing can vary widely with implemen-
tation, but may include forwarding a message(voice or
text) to an alternate device associated with the moni-
tored mobile device or causing the mobile device of
interest to perform some task (e.g. an audio or non-
audio alert). Following this other processing, the associ-

ates list processing operation 400 is complete and
ends.

[0067] Alternatively, when the determination is
made 430 that the user input is not another type of
request, another determination is made 434 as to
whether the user desires to end the asscciateslist

processing operation 400. As an example, once the
associateslist processing operation 400 is terminated
(or otherwise ends), the client application on the wire-
less communication device can transition to another

mode or application. When the determination is made
434 that a termination request has been received, the

associates list processing operation 400 is complete
and ends. On the other hand, when the decision 434

determines that a termination request has not been
received, then the associates list processing operation
400 returns to 408 as is shownin Figures 4A and 4B.
[0068] As an example of a representative graphical

user interface for the associates list processing opera-
tion 400, Figure 4Cillustrates screen displays associ-
ated with presenting an associates list and sending a
text message.Initially, a screen display 450 having an
associateslist 451 is displayed. Here, presumably, the

userof the mobile device having screen display 450 dis-

played on its display screen lists "Bill Jobs", "Steve
Gates" and "John Doe" as associates within the associ-

ates list 451. Screen display 450 also includes a selec-
tion indicator 452 indicating the particular one of the
entries being selected. In this example, the first entry
("Bill Jobs") is selected. Screen display 450 also dis-

plays status indicators 454, 456 and 457. The status
indicators 454, 456 and 457 are displayed based on the
status information for the selected associate's mobile

device. The status indicators 454 and 456 displayed
adjacent to "Bill Jobs" and "Steve Gates" respectively
indicate that these associates have their mobile device

active (or on-line) as of the last monitoring cycle. The
status indicator 457 displayed adjacent "John Doe"indi-
cates that the associate's mobile device is inactive (or
off-line) as of the last monitoring cycle. The screen dis-
play 450 also provides a "Contact" softkey 458 which
enables the user to send either a text or voice message

to the selected associate, and a "Menu" softkey 460
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which enables the user to refresh the display screen

with a Menu screen display offering the user additional
choices.

[0069] Upon user selection of the "Contact" softkey

458 with the selected associate being "Bill Jobs", a
screen display 462 is presented on the display screen.
The screen display 462 indicates the associate and pro-
vides the user with a choice of message type, namely,
place a voice call or send a text message. The screen

display 462 also includes a selection indicator 464 that
the user can control to pick the message type to be
used. The screen display 462a shows the voice call
message type being selected, and thus has a "Call"

softkey 466. When the user activates the "Call" softkey
466, the voice call is invoked. Alternatively, when the

select indicator 464 indicates that a text message is

desired, screen display 462b is presented on the display
screen. In this case, the softkey 466 is a "Send" softkey
468. Upon activation of the "Send" softkey 468, a
screen display 470 is presented on the display screen
and allows the user to enter text for a text message.

[0070] In one embodiment, the status information
management server system returns a deck of cards
(e.g., HDML or WMLcards) to the mobile device that
implement the associates list with associated status
information. The deck of cards, for example, can be
used to implement the display screens 450, 462a, 462b

and 470 shownin Figure 4C.
[0071] Figure 4D illustrates screen illustrates an
interactive associates list processing method according
to an embodiment of the invention. In this alternate

embodiment a user attempting to contact "John Doe" by
dialling his phone number 480 whenhis mobile device

is listed as inactive might see a screen displaylike that
presented in screen display 484. In this example, the
associates mobile device activation status information is

stored in the background and an attempt to dial a
number for a particular mobile device having anoff-line

status indication causes a text message to be gener-

ated whichindicates that "John Doe's” phoneis inactive
but gives the user the option of trying the call anyway or
requesting notification when "John Doe's "phone
becomesactive 490.

[0072] Figure 5A is a flow diagram of the steps
involved in notification processing operation 500

according to one embodimentof the invention. Notifica-
tion processing operation 500 is, for example, per-
formed by a network browser or client-application
executing on a mobile device. Notification processing
operation 500 begins with a determination 502 as to

whether analert is requested. In effect, when an alert is

requested, notification processing operation 500isini-
tialized. In particular, when a determination is made 502
that an alert is requested,a list of alert types is dis-
played 504, for example, on the display screen of the
mobile device. Then, one of the alert types is selected
506 by a user of the mobile device. Next, an alert of the

selected type is setup 508 for a selected associate. Typ-
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ically, the alert is setup by notifying the status informa-

tion management system (110 of Figure 1A) that an
alert should be sent to the mobile device of the user (of
the monitoring mobile device) when a designated
mobile device displays a status change. Following alert
setup 508, the establish-notification processing opera-
tion 500 is complete and ends.

[0073] Figure 5Bis a block diagram of a presence
detection system 550 according to one embodiment of

the invention. The presence detection system 550
includes a status information managementserver 552,
which couples to a gateway server device 554, a Short
Message Service Center (SMSC) 556, and a mobile
switching center 558. Presence detection server 552 is
a network server that collects and consolidates availa-

bility information for monitored mobile devices from var-
ious sources. Status information management server
552 can integrate with a variety of network elements in
order to gather a nearreal time portrait of the status
information for a plurality of monitored mobile devices.
The precise integration technique will depend on the

particular wireless network the mobile deviceis utilizing.
For example, in a North American CDMA(IS-95) wire-
less network, the status information management
server 552 can integrate with an IS-41 network to gather
|S-41 events, such as mobile activation. In a GSM net-

work, the status information management server 552

could gather MAP events. Similarly, in other types of
networks,the status information managementserver, or
a functional equivalent, will gather status information
relating to designated monitored mobile devices.
[0074] The status information management server
552 will also be capable of gathering events and infor-

mation from other network elements, including the gate-
way server device 554 and the SMSC 556. In one
embodiment, the status information management
server 552 receives a variety of platform-specific
events, and applies techniques specific to those events

in order to determine subscriber availability. For exam-

ple, gateway server device 554 knows when the sub-
scriber's mobile device has registered for a browsing
session, and can report this as an event. As another
example, the SMSC 556 Knows when messages are
pending for the user (i.e., indicating user unavailability).
Asstill another example, the mobile switching center

558 will know when the mobile device registers with the
network, when it misses a periodic re-registration, etc.
These events can be analysed to obtain a reliable indi-
cation of the overall status of a monitored mobile device.

For example, if the SMSC 556 reports that messages

are pending, then the mobile device is marked as not

available. Later, the MSC 558 may report that the
mobile device has registered on the network, indicating
that the mobile device is once again available.
[0075] In one embodiment, status information
stored in the status data store 282 and the associate

mapping data store 284is used to trigger status notifi-

cations. The status information management server 552
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is responsible for updating the status field in the status

data store 282. A representative algorithm for these pur-
posesis as follows:

Find all users in the status data store 282

(associate_status_tbl) who are on someone's asso-
ciate list and whose status in the status data store
282 is different than the status in the associate

mapping data store 284 (friend_mapping_tbl). If the
data store where an SQL database, this would be

accomplished by the following:

SELECT

B.rid, B.subscriber, A.status,

A.phone, B.presence_alert

A.name,

FROM

associate_status_tbl

ping_tbl B
A, associate_map-

WHERE

A.subscriber = B.associate AND NOT
A.status = B.status

For each such user, then (i) update the status in the
associate mapping data store 284 with the value in
the more current status in the status data store 282,

and (ii) send a notification to the subscriber indicat-
ing that the associate's status has changed, pro-
vided the subscriber desires to receive such

notifications (and is authorized to receive such
information).

[0076] Figure 6A is a flow diagram of application
notification processing operation 600 according to one

embodiment of the invention. Application notification

processing operation 600 is initialized when a mobile
device receives an alert notification. The alert notifica-

tion pertains to an alert previously setup in accordance,
for example, with the establish notification processing
operation 500 illustrated in Figure 5A.
[0077] The application notification processing oper-

ation 600 begins with a determination 602 as to whether
a status alert has been received. Once a status alert

has been received, the application notify processing
operation 600 is effectively initialized. Onceinitialized,
the received status alert is placed 604 in an alert inbox.

The alert typically resides in the memory of the mobile
device that received the status alert. In other words, the

incoming status alert is associated with the particular
mobile device that previously setup the alert request.
Next, a determination is made 606 as to whether the

received status alert is a high priority alert. When the
determination is made 606that the received status alert

is a high priority alert, a notification message informing
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of the status changethat invoked the status alert is dis-

played 608. Whenthe received status alert is not a high
priority alert, a decision is made 606 which causes the
displaying 608 of the notification message to be
bypassed or delayed.

[0078] In general, the priority levels for the alerts
can include high priority, medium priority, low priority
and no priority. Different actions can be setup as
responses to each type of priority. For example, with

high priority, a message can immediately pop-up on the
display screen and a beep can be causedto occur. With
a minimum priority, no message pop up occurs, but the
mobile device can be caused to emit a beep. With low
priority, a light or symbol can be causedto flash. With no
priority, no notification is performed.

[0079] Following the display 608 of the notification
message or following the decision 606 when the dis-
playing 608 is bypassed, a determination is made 610
as to whether a status alert message is to be viewed.
Whenthe determination is made 610 that a request to
view the status alert message has not been received,

another determination is made 612 as to whethera quit
has been requested. When a termination request is
received, the application notify processing operation
600 ends.Alternatively, when a termination request has
not been received, the application notify processing
operation 600 repeats asillustrated in Figure 6A. On the
other hand, when the decision 610 determines there

has been a request to view the status alert message,
the status alert message is displayed 614. Thereafter,
the application notify processing 600 can prepare and
send a reply message to the sender. The processing
used to prepare and send a replay message can be

similar to the blocks 308-318 of Figure 3A.
[0080] As an example of a representative graphical
user interface for the application notify processing oper-
ation 600, Figures 6B and 6C illustrate representative
screen displays that can appearon the display screen of

the mobile device and which are related to receiving

status alerts. Figure 6B illustrates a representative high
priority notification message screen display 620. Here,
the user of the mobile device having the screen display
620 displayed onits display screen has "Bill Jobs" as an
associate and requested a high priority alert when "Bill
Jobs" comeson-line. The high priority notification mes-

sage pops up on the display screen to immediately
notify the user of the mobile device. In this example, the
high priority notification message screen display 620
includes a message statement 622 ("Bill Jobs is on-
line"), a time stamp 624 indicating when "Bill Jobs"

came on-line, and a phone number626for "Bill Jobs".

The screen display 620 also provides an "OK" softkey
628 and a "Call" softkey 630 which enables the user to
send either a text or voice message to the associate that
is the subject of the alert.
[0081] Figure 6C illustrates a representative alert
inbox screen display 632 having a brief alert message

634. The brief alert message 634 indicates that "Bill
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Jobs" is on-line. The alert inbox screen display 632 is

displayed on the display screen when the inbox is
selected. The screen display 620 also provides an "OK"
softkey 628, which enables the user to receive more
details (such as the screen display 620) pertaining to
the alert or to send either a text or voice messageto the
selected associate.

[0082] Figure 6Dis a flow diagram of message read
and reply processing operation 650 according to one

embodiment of the invention. Message read and reply
processing operation 650 is performed by a mobile
device upon receiving an incoming text message. Mes-
sage read and reply processing operation 650 begins
with a decision 652 as to whether a text message has
been received. In effect, decision 652 causes message

read and reply processing 650 to be inveked onceatext
message has been received. After receiving the text
message, the text message is displayed 654. As an
example, many mobile devices have an inbox for receiv-
ing incoming text messages. Hence, the text message
can be stored in the inbox for subsequentretrieval by a

user of the mobile device. Once the text message is
retrieved from the inbox,it is displayed on the display
screen of the mobile device.

[0083] After the text message has been displayed,
message read and reply processing operation 650
determines at decision 656 whether a user input has

been received. If no user input has been received, deci-
sion 656 causes message read and reply processing
650 to await user input. Once user input has been
received, a determination is made 658 as to whether the

user input is a voice call request. When a determination
is made 658 that the user input is a voice call request, a

call is placed 660 to the sender. Here, the recipient of
the text messageis able to efficiently place a call to the
senderof the text message to provide a response to the
message during the voice call. After the call has been
placed to the sender, message read and reply process-

ing operation 650 is complete and ends.

[0084] Alternatively, when the determination is
made 658that the user input is not a voice call request,
another determination is made 662 as to whether the

user input is a text message request. Whenthe determi-
nation is made 662 that the user input is a text message
request, a reply message is prepared and sent 664.

After the reply message has been sent, the message
read and reply processing operation 650 is complete
and ends.

[0085] When the user input is neither a voice call
request, or a text message request a determination is

made 666 as to whether the user input is a termination

request. When the user input is a termination request,
message read and reply processing operation 650 is
complete and ends.Alternatively, when the user inputis
not a termination request, the message read and reply
processing operation 650 repeats the decision 656 and
subsequentprocessing stages.

[0086] FIG. 6E illustrates a representative text mes-
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sage screen display 670 that is displayed on the display

screen of the mobile device. Text message screen dis-
play 670 includes a senderdesignation 672, a message
body 674 and a telephone number indicator 676 for the
sender. Here, the message body 674 contains a ques-
tion for the recipient -- "Want to have lunch?". The user
of the mobile device that has received the incoming text

message can theneither directly call the sender using a
"Call" softkey 678, or prepare and send a reply text
message using a "Reply" softkey 680. When the userof

the mobile device selects the "Reply" softkey 680, a
screendisplay 682 is presented on the display screen of
the mobile device. The screen display 682 is a reply text

entry screen that enables the user of the mobile device
to enter a reply text message. Screen display 682 also
includes a "Send" softkey 684, which enables the user
to send the reply messageto the senderof the original
text message.

[0087] Figure 7A is a flow diagram of privacy set-
tings processing operation 700 according to one
embodiment of the invention. Privacy settings process-

ing operation700 begins with a determination 702 as to
whether a privacy adjustment is requested. When the
determination is made 702 that a privacy adjustment is
requested, privacy setting processing operation 700 is
initialized; otherwise, the privacy settings processing
operation 700 is bypassed. For example, the user of a

mobile device could use the this operation to limit or
prevent status monitoring of their mobile device.
[0088] Once privacy setting processing operation
700is initialized, a list of privacy settings are displayed
704. For example, thelist of privacy settings is displayed
on a display screen of the mobile device. Next, one of

the privacy settings is selected 706. Here, a userof the
mobile device viewsthelist of privacy settings being dis-
played 704 and selects one of the privacy settings to be
utilized with respect to the mobile device. Then, a pri-
vacyindicator for the subscriber is set 708 based on the

selected privacy setting. Here, the privacy indicator for

the user (subscriber) is stored in a database(e.g., asso-
ciate mapping data store 284 of database storage 280)
for subsequent retrieval. For example, the database
storage can be database storage 112 illustrated in Fig-
ure 1A or database 280 illustrated in Figure 2D. After
the privacy indicator for the subscriber is set 708, the

privacy settings processing operation 700 is complete
and ends.

[O08s9] As an example of a representative graphical
user interface for privacy settings processing operation
700, Figure 7B illustrates representative screen dis-

plays presenting a associateslist and setting of alert pri-

orities. Initially, a screen display 750 having an
associates list 751 is displayed. Here, presumably, the
userof the mobile device having screen display 750 dis-
played on its display screen has "Bill Jobs", "Steve
Gates" and "John Doe" as associates. These three

associates are contained within associates list 751.

Screen display 750 also includes a selection indicator

EP 1 071 295 A2

10

18

20

25

30

35

40

45

50

55

14

26

752 indicating the particular one of the entries being

selected. In this example, the first entry ("Bill Jobs") is
selected. The screen display 750 also displays activa-
tion status indicators 755, 756 and 757. The activation
status indicators for each of the entries of associateslist

751 are generated basedonthe status information. The
status indicator 756 displayed adjacent "Steve Gates"
indicates that associate "Steve Gates" has his mobile

device active (or on-line) as of the last monitoring cycle.
The status indicators (755 and 757) displayed adjacent

to associates "Bill Jobs" and "John Doe" respectively,
provides an indication that these associates have their
devices inactive (or off-line) as of the most recent moni-

toring cycle. Screen display 750 also provides a "Talk"
softkey 756 which enablesa user to send eithera text or
voice messageto the selected associate, and a "Menu"
softkey 758 which enable the user to refresh the display
screen with a Menu screen display offering the user
additional choices. Additionally, indicator 754 provides

an indication to the user that a change of status alert
has been set for associate "Steve Gates".

[aaso] Upon user selection of the "Menu" softkey
758 where the selected associate is "Bill Jobs", a

screen display 760 is presented on the display screen.
The screen display 760 indicates a list of menu items
available to the user, namely, Alerts, Privacy, and Add
Associate operations. Screen display 760 also includes

a select indicator 762 indicating the particular one of the
entries (operations) being selected. In this example, the
first entry ("Alerts") is selected. Screen display 760 also
provides an "OK" softkey 764 to invoke the selected
entry (operation).
[aq91] Upon user selection of the "OK" softkey 764

with the "Alerts" being selected, a screen display 766 is
presented on the display screen. Screen display 766
indicates a list of alert types available to the user,
namely, high, medium, low and none. Screen display
766 also includes a select indicator 768 indicating the

particular one of the alert types being selected. In this

example, the first alert type ("High") is selected. The
screen display 766 also provides an "OK"softkey 764 to
invoke the selected alert type.
[0092] Additionally, the user of a monitored mobile
device can chooseto have their status information aug-
mented with user supplied information. For example,

the user can input a text string such as "| am in a meet-
ing" or "| am busy"or "| am available” or an iconic sym-
bol with a well-known or predefined meaning. This
information is combined with the network status infor-

mation (e.g. active or inactive) to provide a near real-
time indication of a monitored user's status and availa-

bility for exchanging messages.
[0093] The associates list may be associated with
or used in conjunction with applications resident within
the mobile device. Address book applications, calendar
applications and email applications are examples of
such applications. For example, the associates list

could be generated from a users address bookor local
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contact list. Changes to the address book would be
reflected in the associateslist and the user would not be

required to make duplicate entries. One of ordinary skill
in the art would understand that the process is also
applicable to network applications (e.g. an address
book resident on a network server but managed from
the mobile device).

[0094] Figure 8 is a flow diagram of an address
book processing operation 800 according to one

embodimentof the invention. Address book processing
operation 800is, for example, performed by a client-side
application for the wireless communication device. The
address book processing operation 800 need not be
performedby a network browseroperable on the mobile
device, but can be a stand alone application or embed-

ded within another functional application, such as an
address book application.
[0095] The address book processing operation 800
initially activates an address book 802. Here, the
address bookis displayed on a display screen of the
mobile device. The address book, for example, includes

names and telephone numbers for people or busi-
nesses. The address book (or phone book) can also
include addressesfor the people or the businesses. The
people or businesses within the address book may be
referred to as contacts. The address bookis provided by
an address book application that executes on the
mobile device.

[0096] Next, status information for the contacts in
the address bookis obtained 804. As an example, the
status information can be obtained from a server and
database such as the server 110 and associate status

server 112 illustrated in Figure 1A. Next, contacts in the

address bookare displayed 806with the associated sta-
tus information. By displaying the status information
associated with the contacts, the user of the mobile

device using the address book can determine whether
communication devices (and perhaps what communica-

tion devices if any), are in use (active) by their contacts
listed in the address book.

[0097] Next the user is queried 808 as to whether
the user desires to initiate communications with one of
the contacts in the address book. When a determination
is made 808that the user doesdesire to initiate commu-

nications with one of the contacts in the address book,
another determination is made 810 as to whether the

message to be sent is a text message or a voice call.
Whenthe determination is made 810 that the message
to be sentis a voice call, a call to the selected contactis

placed 812. On the other hand, whenthe determination

is made 810 that the messageto be sent is a text mes-

sage, the text message Is provided 814. For example,
the text message can be provided by data entry from a
userof the mobile device. Next, the text message is sent
816 to the selected contact. After the text message has
been sent 816 orafter the call to the selected contactis

placed 812, address book processing operation 800 is

complete and the routine ends.
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[0098] Alternatively, when a determination is made

808 that a message(text or voice) is not to be sent(i.e.,
a communicationsis not to be initiated), another deter-
mination is made 818 as to whether a termination

request has been received. When a determination is
made 818 that a termination request has been received,
address book processing operation 800 is complete and
ends. On the other hand, when the a determination is

made 818 that a termination request has not been
received, then address book processing operation 800

returns to repeat the decision 808 and subsequent
blocks.

[0099] In accordance with the principles of the
presentinvention, status information relating to one or
more monitored devices is presented to the user of a

monitoring mobile device. In one embodiment, the sta-
tus information includes a status indicator (e.g. a sym-
bol or icon) which provides an indication of the
operational status (e.g. on or off) of a monitored device.
Generally, a remote mobile deviceis activeif it is able to
receive messages(e.g., voice calls or text messages).

In the case of a cellular phone, active meansthat the
cellular phone is turned on and within range of a sup-
porting wireless network carrier. On the other hand,
inactive may mean that the cellular phone is either
turned off or not in contact with the wireless network

providing service. Note that due to various possible net-

work and system delays, the status information
obtained may not actually reflect the current status of
monitored devices. Thus, the status information reflects
the status of the monitored mobile device as was indi-

cated during the most recent monitoring cycle for which
information could be obtained.

[0100] Note that while Figures 4C and 7B use a par-
ticular symbolfor the status indicator, any suitable sym-
bol or other visual indication may be used. Other
indicators, symbols, alphanumeric characters, icons, or
other visually distinct objects may be used to indicate
the status of remote devices. The status information can

also be more specific in terms of the information con-
veyed by using one or more status indicators. Namely,
status indicators could indicate that the associated

mobile device is active, was recently active, not active or
has an unknownactivation status. The status indicators
could also indicate whether the mobile device is in use

or out of range. Also, in the case where the monitored
status Information is unknown, such an indication could

be displayed. Additionally, the status identifier or an
additional identifier or symbol can be provided to indi-
cate whetherthe telephone numberassociated with the

remote device corresponding to a contactis for a land-

based phone or a wireless phone.Still further, the sta-
tus indicators could vary as a function of the type of
communications device.

[0101] The invention can take the form of a compu-
ter readable code on acomputer readable medium(i-e.
a substrate). The computer readable medium is a data

storage device that can store data, which can thereafter,
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be read by acomputer system. Examples of a computer

readable medium include read-only memory, random-
access memory, CD-ROMs, magnetic tape,optical data
storage devices and carrier waves. The computer read-
able medium can be distributed over a network coupled
computer system so that the computer readable codeis
stored and executedin a distributed fashion.

[0102] The advantagesof the invention are numer-
ous. Different embodiments or implementations may

yield one or more of the following advantages. One
advantage of the invention is that users can be visually
informed of status information pertaining to other com-
munication devices, even wireless communication

devices. Another advantageof the invention is that user
are able to send, receive and reply to test messages
with associates on wireless communication devices

with great ease. Still another potential advantageof the
invention is that status alerts can be provided when
friends or associates come on-line with their wireless

communication devices. Yet another advantage of the
invention is a privacy control mechanism that allows
users to control the dissemination of their status infor-

mation. Yet another advantage of the invention is that
wired communications devices, even desktop comput-
ers, can utilize the features of the invention.

[0103] The many features and advantages of the
present invention are apparent from the written descrip-

tion, and thus,it is intended by the appended claims to
coverall such features and advantagesof the invention.
Further, since numerous modifications and changeswill
readily occur to those skilled in the art, it is not desired
to limit the invention to the exact construction and oper-
ation as illustrated and described. Hence,all suitable

modifications and equivalents may be consideredto fall
within the scope of the invention.

Claims

1. A method of providing status information to a wire-

less communication device for a plurality of mobile
device, the method comprising:-

retrieving status information for the plurality of
designated mobile devices;
generating a file containing identifiers for the

plurality of designated mobile devices and the
retrieved status information; and

forwarding the generated file to the wireless
communication device.

2. Amoethod asrecited in claim 1 further comprising:-

omitting status information for those mobile
devices among the plurality of designated
mobile devices for which an associated user

provides an indication that status information
should not be released to third parties; and

omitting status information for those mobile
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devices among the plurality of designated
mobile devices when an associated user has

not provided an indication that status informa-
tion may be releasedto third parties.

3. Amethod as recited in claim 1 or 2 further compris-
ing:-

requesting accessrights for status information

from those mobile devices among theplurality
of designated mobile devices for which the
wireless client device does not have access

rights;
receiving a request for status information mon-
itoring, the request including identifiers for the
one or more mobile devices to be monitored.

4. A method as recited in any preceding claim further
comprising:-

forwarding the generated file to one or moreof

the plurality of designated mobile devices.

5. A method as recited in any preceding claim further
comprising:-

forwarding the generatedfile to a designated
communication device.

6. A methodfor interacting with a wireless communi-
cation device having a display screen and user
interface, the method comprising:-

retrieving status information for a plurality of
previously identified mobile devices at pre-
determinedintervals;

generating a list including a representation of
the retrieved status information and an identi-

fier for each of the plurality of previously identi-
fied mobile devices; and

forwarding the list to the wireless communica-
tion device.

7. A method as recited in claim 6 wherein the repre-
sentation of the retrieved status information is an

alphanumeric string and wherein the representa-
tion of the retrieved status information is a symbolic
indicator.

8. Amethodas recited in claim 6 or 7 further compris-

ing:-

obtaining identifiers for designated communi-
cation devices that are to receive the list; and

forwarding the list to the designated devices.

9. A computer product executable by a computing

device, the computer product including computer
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program code for providing status information on

the display screen of a wireless communication
device, the computer product comprising:-

computer program codefor retrieving a listcon- 5
taining status informationfor a plurality of previ-
ously identified mobile devices; and
computer program codefor displaying the list
containing identifiers and status information for

the plurality of previously identified mobile 70
devices on the display screen of the wireless
communication device.

10. A computer product executable by a computing
device, the computer product including computer 15

program code for providing status information on
the display screen of a wireless communication
device, the computer product comprising:-

computer program code for establishing an 20
alert request relating to changesin device sta-

tus for one or more mobile devices among a
plurality of previously identified mobile devices;
and

computer program codefor receiving an alertin 25
accordance with the alert request when one or
more of the previously identified mobile devices

is indicated as having an altered status.

11. A computer product as recited in claim 10 further 30
comprising:-

computer program code for determining

whether the alert priority exceeds a predeter-
minedpriority level; and 35
computer program code for immediately dis-
playing a notification messageinforming of sta-
tus change that triggered the alert when the

alert priority is greater than the predetermined

priority level. 40

12. A wireless communication device having a display
screen and user interface, the device comprising:-

a storage device for storing a list containing 45

status information and identifiers for a plurality
of previously identified mobile devices;
a memoryfor storing program code for a proc-
essor; and

a processor coupled to said storage device and 50

said memory, wherein the processor operates

to execute the program code stored in the
memory to retrieve and store a list containing
status information and identifiers for a plurality
of previously identified mobile devices from a 55
remote server device and display it on the dis-
play screen of the wireless communication
device.
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Espacenet

Bibliographic data: JPHO?250387 (A} — 1995-09-26

INFORMATION SERVICE SYSTEM

Inventor(s): SHIMADA KOUSOU + (SHIMADA KOUSOU)

Applicant(s): FUJITSU LTD + (FUJITSU LTD)

Classification: - international: (IPC 1-7): H04Q7/38
- cooperative:

Application number: JP19940042178 19940314

Priority number(s): JP19940042178 19940314

Abstract of JPHO?Z50381 (4)

PURPOSE:To serve optimum road guide information from a center to a caller by storing
road quidance information in a database. CONSTITUTION When a caller desires to
receive the service of guide information, the caller calls a center equipment 24 via a
nandy-phone PHP terminal equipment 23 and 4 radio base station 22 in a resident
service area. In this case, the station 22 sends position information of the terminal
equipment 23 to the center equipment 24. The equipment 24 registers received
position information of the terminal equipment 23 via the station 22 for each number of
PHP terminals. Then the caller uses the terminal equinment 23 to send desired
destination information to the equipment 24. The equipment 24 uses the received
destination information and the caller position information as @ key to retrieve the
database 25 and sends corresponding data (road guide information) to the terminal
equipment 23. Thus, the caller obtains optimum road guide information from 4 current
position HH the destination.
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Bibliographic data: JP2000097982 (A} — 2000-03-31

RADIO QUALITY DETERIORATION PREVENTING METHOD FOR CDMA MOBILE

RADIO COMMUNICATION SYSTEM, AND CDMA MOBILE RADIO
COMMUNICATION SYSTEM

Inventor(s): HATA HIDEO + (HATA HIDEO)

Applicant(s): NEC CORP + (NEC CORP)

Classification: - international:H04817/00; H04B7/26; H04J13/00; HO4W24/00;
H04W/24/04; HO4W88/02; (IPC 1-7): H04B17/00;
H04B 7/26; H0O4J13/00

- cooperative:

Application JP19980270501 19980909
number:

Priority JP19980270501 19980909
number(s):

Also JP3549745 (B2)
published as:

Abstract of JP2Z00009 T8982 LA}

PROBLEM TO BE SOLVED: To prevent the racio quality from deteriorating by
comtinuously monitoring the output information of a mobile device and forcibly stopping
ine radio communication of faulty mobile device sending an abnormal cuiput
aulomatically or manually by a service engineerif the faully mobile cevice is detected.
SOLUTION: A base station controller 13 which has received mobile device faull

detection alarm signais from base stations tga io 12n transfers a message to base
siation mainienance controllers i4a to 14k. The base station maintenance controllers

i4a to 14k sends a mobile device fault detection alarm report out to a total
maintenance monitor device 19.: A base station position information dala server 16
retrieves ihe position of specified base station information anc @ subscriber
characteristic identification information data server 1&5 retrieves specified subscriber
information from a data base and reporis if to the total maintenance moniter device 719.
After fault information is recorded, the total maintenance monitor device 19 sends a
specific MS transmission indication instruction fo the base station maintenance
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