Case 2:23-cv-00316-JRG-RSP Document 2 Filed 06/30/23 Page 1 of 1 PagelD #: 126

ACQH 120 (Rev. 08/10)

TO: Mait Stop 8 REPORT ON THE
- Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.5.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Eastern District of Texas - Marshall Division an the following
[J Trademarks or [ Patents. { [] the patent action involves 35 U.S.C. § 292.)
DOCKET NO. DATE FILED U.S. DISTRICT COURT
2:23-cv-316 6/30/2023 Eastern District of Texas - Marshall Division
PLAINTIFF DEFENDANT
CELERITY [P, LLC, and INNOVATIVE SONIC LTD. LG ELECTRONICS, INC. and LG ELECTRONICS
U.S.A., INC.
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 9,979,514 B2 5/22/12018 Innovative Sonic Limited
2 9124558 B2 9/1/2015 Innovative Sonic Limited
3 8,223,708 B2 7712012 Innovative Sonic Limited
4 7,664,059 B2 2/16/2010 Innovative Sonic Limited
5 8,804,756 B2 8/12/2014 Innovative Sonic Limited

In the above—entitled case, the following patent(s)/ irademark(s} have been included:

DATE INCLUDED INCLUDED BY
[} Amendiment ] Answer ] Cross Bill {71 Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

(%)

4
5

In the above-—entitled case, the following decision has been rendered or judgement issued:
DECISION/JUDGEMENT
CLERK (BY) DEPUTY CLERK DATE

Copy I-—Upen initiation of action, mail this copy to Director
Copy 2—Upon filing document adding patent{s), mail this copy to Director

Copy 3—Upon termination of action, mail this copy to Director
Copy 4—Case file copy

Petitioners' Exhibit 1007, p. 1
AT&T et al v. Innovative Sonic
IPR2024-01143



UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
11/278,546 04/04/2006 Sam Shiaw-Shiang Jiang 1291-268.101
CONFIRMATION NO. 6559
106622 POA ACCEPTANCE LETTER

Blue Capital Law Firm, P.C.
600 Anton Bivd., Suite 1000 IR L0 A
00000006617 1598

Costa Mesa, CA 92626
Date Mailed: 01/21/2014

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 01/13/2014.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

/rmturner myles/

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

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPto oV
| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
11/278,546 04/04/2006 Sam Shiaw-Shiang Jiang ASTPO061USA

CONFIRMATION NO. 6559

27765 POWER OF ATTORNEY NOTICE

NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION

P.O. BOX 506 IR L0 AR

MERRIFIELD, VA 22116 0o000e0esT 71512

Date Mailed: 01/21/2014

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 01/13/2014.

* The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

/rmturner myles/

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

page 1 of 1
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Substitution of Attorney
Innovative Sonic Limited
Pagelof7
Substitution/Power of Attorney by Assignee
And Change of Correspondence Address

including Statement Under 37 CFR 3.73b

Innovative Sonic Limited, the assignee of the entire interest in and to the below listed United States
patents, patent applications and provisional applications hereby revokes all previous powers of

attorneys and appoints the practitioners associated with
CUSTOMER NUMBER __ 106622

To prosecute the below listed patent applications and any subsequent or prior applications based on
the disclosure of these applications, and any reexaminations or reissues of any patents issuing from
such applications or of any of the below listed patents, and to transact all business before or with the
United States Patent and Trademark Office in connection with these patent applications and any

subsequent or prior applications, patents and reexaminations or reissues.

Please direct all correspondence to the address associated with customer number 106622.
Direct all phone calls to Sang N. Dang at 714-839-3800.

Patent Issued/ Assignment Reel/Frame Attorney
No./Patent Filing Date Recording Docket No.
Application Date

No./Provisi

onal

Application -

No.

12/765,892 04/23/2010 04/23/2010 024276/0204 Inventor to Innovative 1291-264.101

Sonic Limited

10/064,778 08/16/2002 08/16/2002 012989/0829 Inventor to Asustek 1291-265.101
04/30/2007 019102/0485 Computer Inc.
Asustek Computer Inc. to
Innovative Sonic Limited
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Substitution of Attorney
Innovative Sonic Limited

Page 2 of 7
Patent Issued/ Assignment Reel/Frame Attorney
No./Patent Filing Date Recording Docket No.
Application Date
No./Provisi
onal
Application
No.
10/064,204 06/21/2002 06/21/2002 012816/0443  Inventor to Asustek 1291-266.101
04/02/2007 019099/0127 Computer Inc.
Asustek Computer Inc. to
Innovative Sonic Limited
10/286,588 11/01/2002 02/16/2007 018900/0686 Inventor to Asustek 1291-267.101
07/02/2007 019509/0115 Computer Inc.
Asustek Computer Inc. to
Innovative Sonic Limited
11/278,546 04/04/2006 04/07/2006 017433/0257 Inventor to Asustek 1291-268.101 ‘\‘\\
\ 04/05/2007 019119/0535 Computer Inc. 4
S Asustek Computer Inc. to P
e Innovative Sonic Limited e
11/383,759 05/17/2006 05/17/2006 017625/0669 Inventor to Asustek 1291-269.101
04/02/2007 019104/0090 Computer Inc.
Asustek Computer Inc. to
Innovative Sonic Limited
10/249,177 03/20/2003 03/20/2003 013490/0909 Inventor to Asustek 1291-270.101
04/05/2007 019123/0756 Computer Inc.
Asustek Computer Inc. to
Innovative Sonic Limited
10/358,295 02/05/2003 02/05/2003 013743/0420 Inventor to Asustek 1291-271.101

04/05/2007 019119/0387 Computer Inc.
Asustek Computer Inc. to
Innovative Sonic Limited

Petitioners' Exhibit 1007, p. 5
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Substitution of Attorney
Innovative Sonic Limited

Page 3 of 7
Patent Issued/ Assignment Reel/Frame Attorney
No./Patent Filing Date Recording Docket No.
Application Date
No./Provisi
onal
Application
No.
10/330,879 12/27/2002 12/27/2002 013620/0675 Inventor to Asustek 1291-272.101
05/04/2007 019252/0179 Computer Inc.
Asustek Computer Inc. to
Innovative Sonic Limited
12/004,000 01/04/2008 01/04/2008 020376/0634 From Inventor to 1291-273.101
01/04/2008 020380/0274 Innovative Sonic Limited
11/905,310 09/28/2007  09/28/2007 019951/0752 From Inventor to 1291-274.101
Innovative Sonic Limited
10/374,235 02/25/2003 02/25/2003 013815/0823 Inventor to Asustek 1291-275.101
07/16/2007 019561/0700 Computer Inc.
Asustek Computer Inc. to
Innovative Sonic Limited
09/682,006 07/09/2001 07/06/2006 017882/0615 Inventor to Asustek 1291-276.101
04/03/2007 019102/0472 Computer Inc.
Asustek Computer Inc. to
Innovative Sonic Limited
10/428,549 05/02/2003 05/02/2003 014035/0805 Inventor to Asustek 1291-277.101
04/02/2007 019099/0207 Computer Inc.

Asustek Computer Inc. to
Innovative Sonic Limited
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Substitution of Attorney
Innovative Sonic Limited

Page 4 of 7
Patent Issued/ Assignment Reel/Frame Attorney
No./Patent Filing Date Recording Docket No.
Application Date
No./Provisi
onal
Application
No.
11/160,684 07/05/2005 07/05/2005 016223/0316  Inventor to Asustek 1291-278.101
04/02/2007 019100/0689 Computer Inc.
Asustek Computer Inc. to
Innovative Sonic Limited
09/756,723° 01/10/2001 01/10/2001 011434/0214  Inventor to Asustek 1291-279.101
04/02/2007 019102/0236 Computer Inc.
Asustek Computer Inc. to
Innovative Sonic Limited
09/681,991 07/04/2001 07/04/2001 011750/0313 Inventor to Asustek 1291-280.101
04/03/2007 019102/0475 Computer Inc.
Asustek Computer Inc. to
Innovative Sonic Limited
09/682,317 08/20/2001  08/20/2001 011876/0608 Inventor to Asustek 1291-281.101
04/03/2007 019102/0478 Computer Inc.
Asustek Computer Inc. to
Innovative Sonic Limited
10/355,481 01/31/2003 01/31/2003 013728/0533 Inventor to Asustek 1291-282.101
07/16/2007 019561/0660 Computer Inc.
Asustek Computer Inc. to
Innovative Sonic Limited
11/564,305 11/29/2006 11/29/2006 018559/0062 Inventor to Asustek 1291-283.101
05/01/2007 019233/0616 Computer Inc.

Asustek Computer Inc. to
Innovative Sonic Limited
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Substitution of Attorney
Innovative Sonic Limited
Page 5 of 7

Patent issued/ Assignment Reel/Frame Attorney
No./Patent Filing Date Recording Docket No.
Application Date
No./Provisi
onal
Application
No.
10/709,789 05/28/2004  05/28/2004 014666/0356 Inventor to Asustek 1291-284.101
04/03/2007 019106/0877 Computer Inc.
Asustek Computer Inc. to
Innovative Sonic Limited
11/564,306 11/29/2006 11/29/2006 018559/0060 Inventor to Asustek 1291-285.101
05/01/2007 019233/0624 Computer Inc.
Asustek Computer Inc. to
Innovative Sonic Limited
09/683,085 11/16/2001 11/16/2001 012181/0191  Inventor to Asustek 1291-286.101
04/02/2007 019102/0273 Computer Inc.
Asustek Computer Inc. to
Innovative Sonic Limited
11/564,304 11/29/2006 11/29/2006 018559/0064 Inventor to Asustek 1291-287.101
05/01/2007 019233/0604 Computer Inc.
Asustek Computer Inc. to
Innovative Sonic Limited
11/561,900 11/21/2006 11/21/2006 018540/0191  Inventor to Asustek 1291-288.101
05/01/2007 019233/0679 Computer Inc.
Asustek Computer Inc. to
Innovative Sonic Limited
09/756,738 01/10/2001  01/10/2001 011434/0378 Inventor to Asustek 1291-289.101
04/03/2007 019102/0436 Computer Inc.

Asustek Computer Inc. to
Innovative Sonic Limited
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Substitution of Attorney
Innovative Sonic Limited

Page 6 of 7
Patent Issued/ Assignment Reel/Frame Attorney
No./Patent Filing Date Recording Docket No.
Application Date
No./Provisi
onal
Application
No.
10/064,463 07/17/2002 07/17/2002 012893/0492 Inventors to Asustek 1291-290.101
04/03/2007 019102/0486 Computer Inc.
Asustek Computer Inc. to
Innovative Sonic Limited
10/122,436 04/12/2002 04/12/2002 012804/0553 Inventor to Asustek 1291-291.101
04/02/2007 019102/0267 Computer Inc.
Asustek Computer Inc. to
Innovative Sonic Limited
09/683,084 11/16/2001 11/16/2001 012181/0082 Inventor to Asustek 1291-292.101
04/03/2007 019102/0427 Computer Inc.
Asustek Computer Inc. to
Innovative Sonic Limited
10/064,865 08/26/2002 08/26/2002 013022/0286 Inventor to Asustek 1291-293.101
04/02/2007 019102/0270 Computer Inc.
Asustek Computer Inc. to
innovative Sonic Limited
10/428,550 05/02/2003 05/02/2003 014035/0808 Inventor to Asustek 1291-294.101
04/05/2007 019123/0780 Computer Inc.
Asustek Computer Inc. to
fnnovative Sonic Limited
11/717,705 03/14/2007 03/14/2007 019097/0612 From Inventor to 1291-295.101

Innovative Sonic Limited

Petitioners' Exhibit 1007, p. 9
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Substitution of Attorney
Innovative Sonic Limited
Page 7 of 7

The undersigned is authorized to act on behalf of the assignee with respect to the above listed

patents and patent applications

INNOVATIVE SONIC LIMITED

By: /\ @BM \QL((
Name: Yao @‘_ing Hsu U

Title: Gene¥dl Manager as Representative of
Innovative Sonic Limited

70 Oct 2L

Date

!

Petitioners’ Exhibit 1007, p. 10
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Electronic Acknowledgement Receipt

EFSID: 17893089
Application Number: 11278546
International Application Number:
Confirmation Number: 6559

Title of Invention:

ERROR HANDLING IN A WIRELESS COMMUNICATIONS SYSTEM

First Named Inventor/Applicant Name:

Sam Shiaw-Shiang Jiang

Customer Number:

27765

Filer:

Sang N. Dang/Sandy Kim

Filer Authorized By: Sang N. Dang
Attorney Docket Number: ASTP0061USA
Receipt Date: 13-JAN-2014
Filing Date: 04-APR-2006
Time Stamp: 13:36:32

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document . L. . File Size(Bytes)/ Multi Pages
D tD t File N . . .
Number ocument Lescription rie Mame Message Digest | Part/.zip| (ifappl.)
178168
1 Power of Attorney 1291-268-101--POAasFiled.pdf no 7
a437570e2141424a66fa5ce992f242aa616¢]|

03eb

Warnings:

Information:

Petitioners' Exhibit 1007, p. 11

AT&T et al v. Innovative Sonic
IPR2024-01143



Total Files Size (in bytes):| 178168

This Acknowledgement Receipt 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 components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450

www.uspio.gov

NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION

P.0. BOX 506
MERRIFIELD VA 22116

MAILED

HAR 29 2011

OFFICE OF PETITIONS

In re Application of
Sam Shiaw-Shiang JIANG :
Application No. 11/278,546 : NOTICE UNDER 37 CFR. 1.28(c)

Patent No. 7,664,059
Filed: April 04, 2006
Attorney Docket No. ASTPOO61USA

This is a notice regarding your request for acceptance of a fee deficiency submission under 37
CFR 1.28.

The Office no longer investigates or rejects original or reissue patent 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.

Your fee deficiency submission under 37 CFR 1.28 is hereby ACCEPTED.

This patent is no longer entitled to small entity status. Accordingly, all future fees paid in this
patent must be paid at the large entity rate.

Inquiries related to this communication should be directed to Michelle R. Eason at (571) 272-
4231.

e '

Thurman K. Page
Petitions Examiner
Office of Petitions

Petitioners’ Exhibit 1007, p. 13
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082/84/2811

RECEIVED

L.
17:38 19493551921 KLEIN,D' NEILL&SWH 09 72011 PAGE 82/85
=ICE OF PETITIONS  RECEIVED
OFFC CENTRAL FAX CENTER
FEB 04 201
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Applicant(s): Jiang, Sam Shiaw-Shiang = S
Assignee: Innovative Sonic Limited ?’)\ TR
Title: ERROR HANDLING IN A WIRELESS COMMUNICATIONS SYSTEM &~ %3
Serial No.:  11/278,546 Filed: April 4, 2006 S o
Attorney Docket No.; 1291-001.801 (0940100-US) . a% Ed {:;’53,
| 5 %
Commissioner for Patents g;

P.O. Box 1450 -
Alexandria, Virginia 22313-1450

PAYMENT OF DEFICIENCY UNDER 37 C.F.R. § 1.28(c) BASED ON PREVIOUS
ERRONEOUS PAYMENT OF A SMALL ENTITY FEE

Dear Sir;

Innovative Sonic hereby submits a payment under 37 C.F.R. § 1.28(c) for the total
amount of the deficiency of fees based on the previous erroneous payment of small entity fees.
In compliance with the requirernents of 37 C.F.R. § 1.28(c)(2). Innovative Sonic submits

the following itemization of the deficiency payments and calculation of the deficiency owed:

Type of Fee Erroncously Date Small Small Entity Fce | Current Non-Small | Deficiency Amount
Paid as a Small Entity Entity Fee Actually Paid ($) Entity Fee (3) Owed ($)
Actually Paid

Extension for Response September 15, 60 130 70
Within First Month 2008
Request for Continued Mareh 18, 2009 405 810 405
Examination
Utility Issuc Fee December 28. 755 1510 755

2009

I Total Deficiency Payment Owed ($) 1.230

Pursuant to 37 C.F.R. §§ 1.27(2)(2) and 1.28(d), this submission and payment of

deficiency operates as a notification of the loss of small entity status.

p/88/2811 DALLEN  88888B17 11278346
81 FC:1599 1238.60 0P

PAGE 2/5* RCVD AT 2/4/2011 7:33:12 PM [Eastern Standard Time] * SVR:USPTO-EFXRF4/7 * DNIS:2738300 * CSID:19499551921* DURATION (mm-5s):0148
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Jar 'i
)

¢ —

B2/84/2011 17:30 19499551921 KLEIN, O 'NEILLRSINGH PAGE B3/85

EIVED
CENTRALFAX GENTER

| FEB 04 201
REMARKS

Innovative Sonic Ltd. has recently discovered that the small entity status for the above-
identified patent was established in good faith, but erroneously.

Pursuant to 37 C.F.R. § 1.28(c)(2), the total deﬁciéncy for all of the fees erroneously paid
as a small entity as of today’s date is determined to be $1,230. The total deficiency payment is
submitted herewith.

Favorable action on the present request to excuse the errors in small entity status is
respectfully requested.

If necessary, the Commissioner is hereby authorized in this, concurrent, and future
replies, to charge payment, or credit any overpayment, to Deposit Account No. 11-1159 for any
additional fees required under 37 C.F.R. § 1.17 or 37 C.F.R. § 1.28(c)(3), panicularly, extension

of time fees.
Respectfully submitted,
Date:_Februarv 4, 2011 M ‘
Sang N. Dang : :

Registration No: 51,186

Klein, O’Neill & Singh. LLP

18200 Von Karman Avenue, Suite 725
Irvine, California 92612

Tel: (949) $55-1920

Fax: (949) 955 1921

PAGE 3/5" RCVD AT 21412011 7:33:12 PM [Eastern Standard Time} * SVR:USPTO-EFXRF4/7 * DNIS;2738300 * CSID:13499551921 * DURATION (mm-5s).0148
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02/94/2011

RECEIVED

e

17:38 19499551921

FEB 04 20

PTO/SBR21 (07-09)

Approvad for use through 07/31/2012, OMB 0851-0031

U.S. Patant and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under tha Paparwark Reduction Act of 1995, na pergans are required 10 respond to a collection of Information untess it displays a valld OMB contro! number,

Doc Code: TRAN.LET
Document Description: Transmittal Letter

KLEIN,O'NEILL2sTDENTRAL FAX CENTERGe 01785

D Fee Attached
Amendment/Reply

L] Ateer Finas

[ ] Atfdavitsidectaration(s)

[

Extenslon of Time Request
Express Abandonment Requoest

Information Disclosure Statement

I O

Centified

y of Priort
Document(s, k4

Licensing-related Papers

Petition

Patition to Convertto a
Provisional Application

Power of Attorney, Revocation
Change of Cofreapondenca Address

Terminal Disclalmer

Request for Refund

CD, Numbser of CD(s)

D Landscape Table on CD

TRANSMITTAL Fliing Date April 4, 2004
FORM First Named Inventor Jiang, $am Shinw-Shiang o
Art Unit 617 FER OOl
(to b6 usad for all comespondence after inital fiing) | EXaminer Name Batista, Morcos OFFIGE-DE PETILNS
\_ Tatal Number of Pages In This Submission I Attorngy Docket Number | 1291-001.801 J
ENCILOSURES  (Check all that apply)
D Fee Transmittal Form Drawing(s) After Allowance Communigation to TC

Appeal Communication to Board
Appeals and Interferences

Appeal Communicationto TC

(Appeal Notice, Brief, Reply Brief)

Proprietary Information

Status Letter
Other Enclosure(s)
{please identify below):

FPayment of Deficiency under 37 CFR 1.28(e)
based on Previous Erroncous Payment of a
Small Entity Fee (2 pages) . .

O00O00

Reply to Missing Parts/ Rem

Incomplete Application

D Reply to Missing Parts
under 37 CFR 1.52 or 1.53

O 4oo

arks

]

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT

Fi
rm Name KLEIN, O'NEILL & SINGH. LLP
Printed name Sang N. Dong 4 , b R
Date February 4, 2011 | Rew-No- | sirgs
( i . ! . 1 b T
CERTIFICATE OF TRANSMISSION/MAILING; - - o {

It . o
| hercby certify that this corespandence is belng facsimile transmitted to the USPTO or deposited with the United States Postal
Service with sufficient postage as first class mail in an envelope addressed to: Commissioner for Patents, P.O. Box 1450, Alexandria,

VA 22313-1450 an the date shotn below: 7 , X
Signature u'/ k‘“?”” ’ '
kTyped or printed name | Carris Anne Cheung Date | February 4. 2011 J

This collection of information Is requirod by 37 CFR 1.5, The information is required to oblain of retain a bensfit by the public which is to file (and by the
USPTO to process) an application. Cenfldsntiality 1z governad by 35 U.S.C. 122 and 37 CFR 1.11 and1.14. This colleetion ia estimated to take 2 hours to

complete, including gathering, proparing, and submitiing the complated apsiication form to the
Any comimants on 19 amount of tima you raqulre to cemplete this form and/or suggestions for

Officer, U.S, Patant and Trademark Offics,

USPTO. Tima will vary depending upon the Indlviduat case.
regucing this burden, shouid ba sent to the Chisf Infarmation
U.S. Department of Commerce. P.O, Box 1450, Alexandra, VA 22313-1450. DO NOT SEND FEES OR

COMPLETED FORMS TO THIS ADDRESS, SEND TO: Commissioner for Patents, P.0. Box 1450, Alexandria, VA 22313-1450.

i you need sssistance in completing the form, call 1-800-PTO-9199 and sefact option 2,

PAGE 1/3* RCVD AT 2412011 7:33:12 PM [Eastern Standard Time] * SVR:USPTO-EFXRF 417 * DNIS:2738300 CSID:19499351921 DURATION (mm-s5):0148
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
11/278,546 02/16/2010 7664059 ASTPOO61USA 6559
27765 7590 01/27/2010
NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION
P.O. BOX 506

MERRIFIELD, VA 22116

ISSUE NOTIFICATION

The projected patent number and issue 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 227 day(s). Any patent to issue from the above-identified application will
include an indication of the adjustment on the front page.

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

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

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

Sam Shiaw-Shiang Jiang, Taipei City, TAIWAN;
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PART B - FEE{S) TRANSMITTAL

Complete and sead this form, fegether with appicable fee(s), to: Mall Mall Step ISSUE FEE
Commissiener for Patents
P.O. Box 14598
Alexandria, Virginia 22313-14580
or Fax (871) 273-2885

E and PUBLICATION FEB (if x
d notification of mamtenm\ce

. Rlocks 1 through 5 should be ¢

i mailed to the current correspondance address as
v and/or (b)Y indicating a separsie "FEE ADDRESS” for

INSTRUCTIONS: This form should be used for transmitting the [SSUE IRk
appropriate. Al furth correspondence inciuding the Patent, advance orders
indicated vniess corrected below or ditected otherwise in Block i, by {a) sp
maintenance 1t,t, fications.

=5

CURRENT CORRESPONDENCE ADDRISS (Note: Use Biock 1 for any change of address)
27765 7590 12/15/2009
NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION by o : ”*‘“‘ff“}jﬁf;ff}wd wit

P.O.BOX 506
VERRIFIELD, VA 22118

fith su Awum pL i irst class CI
to tho ’\/hl, Stop IS F aﬂidrc*:s dbG"L or being facsi
wansmitted to the USPTO (571 l 273-288S, on the date indicated below.

Krystal Pan (IDeposior's name)
frystal Pan/ (Sigrature)
12/28/2009 (Date)
APPLICATION NOC. E FILING DATE E FIRST NAMED INVENTOR ATTORNEY DOCKET NQ. CONFIRMATTON NC.
11/278,548 04/04/2008 Sam Shiaw-Shiang Jiang STPOOGTUSA 6559

TITLE OF INVENTICN: i ) o .
Error Handling In A Wireless Communications Systern

i APPIN. TYPE SMALL BENTITY E ISSUE FEE ; FUBLICATION FEE E TOTAL FEEGS) DUE BATEDUE
nonprovisionad Yes 5755 S300 $1055 13/15/2010
i EXAMINER E ARTUNEL ; CLASS-SUBCLASS E
BATISTA, MARCOS 2617 370-333000
ange of correspondence address or mndication of "Feo Address”™ (37 2. For printing on the patent front page, list
VLY . . o 1 . bda:
.i"( '}' ) (1) the names of up to 3 registered patent attormeys  * Winston Hsu
ddress {or Change of Correspondence or agents OR, alterpatis
,

hed. | x 5
() the narne of a single 2
A
T tican (m Tee Address” Indication foam reg attorney of ﬂgent) aud mes of Up ’f(‘
BTO/SR/AT, Rev 0302 or mors ree ent) attached. ¥se of 2 Customer 2 stered patent attorneys if no nameis 3

1, no name will be printed.

Nursber is re quired.

. ABSIGNEE N/

PLEAS
recordation as set

(93]

wdentified below, the docwment has been filed for

data will app A
OT a yubstitute for fili

giee is identificd below, no assi
1. Completion of this form

{A) NAME OF ASSIGNEE (B} RESIDENCE: {CITY and STATE OR COUNTRY)
INNOVATIVE SONIC LIMITED P.G. Box 957, ofishore incorporations centre, Road Town, Tortola, British

Virgin islands

Please chieck the appropriste assignee category or categories (will not be printed on the patent) : d mndividual b4 Corporation or other private group entity [} Government

4a. The following fee(s) are enclog 4b. Payment of Fee{s):
3 ssue Fee L4 A check in the amount of the # ee{s) is enclosed.
3 Publication Fee {No small entity discount permitted) L Payment by credit card. Form PTO-2038 is attached.

L4 Advance Order - # of C opies 7 authorized by charge the required fee{s), or credit any overpayment, to

50-310%

5. Change in Entity Statss (from status indicared ahove)
Lia Applic SMALL ENTITY status. See 37 CTR 127, wd b Applin’;anr is no longer clainy
The Divector of the USPTG st

The fssuc Feo and Publ
t ax shown by the records of the

SMALL ENTIT

iested to apply the Issue Fee and Publivatic v paid issue fee to the
1) wﬂi not be pted fro J a registered ariorney or ag
rademark O

s, See 37 OFR 1.27()(2).

slication identified above.
or the assignee or other party in

Authorized Signatue ANVINSTON HSLY Tate  12/28/2009

ration No. 41,528

Typed ar printed name  Winston Hsu

public Vm [0
G!J’ﬂ]TC\ t

This collection (,fmfomm*mn is required by 37 Cf 1311 1:16 information is required to ob s to file (dnd Dy the L”“ G to process)
proparing, and

an application. Confidentiality is governed by 35 U.8.C. §
submtting the comple hon form 10 the {7,'»,-3[ 3. ln‘ﬂc‘ will vary depending “Hime \/01- r(.qu. s o complete

rtment of Cor = PO

be : ~ Y
ner tor Patents, P.O. Box 1’5’}

)r"na*mn Offner U S Patem and

D FORMS TO THIS ADDRESS. SE

o the Chief Tn
OR COMPLE

this form and/or sugpestic
Box 14350, f\lt‘xa“mm Vi
Alexandriz, Virginia 2

Under the Paperwork Reduction Act of 1995, no persons are reqguired to respond to a collecrion of information unless is displays a valid OMB control number.

reducing thi den,
Anan S,

50. PO NOI ) T(} (,anmi\s
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Electronic Patent Application Fee Transmittal

Application Number:

11278546

Filing Date:

04-Apr-2006

Title of Invention:

ERROR HANDLING IN A WIRELESS COMMUNICATIONS SYSTEM

First Named Inventor/Applicant Name:

Sam Shiaw-Shiang Jiang

Filer:

Winston Hsu/Krystal Pan

Attorney Docket Number: ASTP0061USA
Filed as Small Entity
Utility under 35 USC 111(a) Filing Fees
Description Fee Code Quantity Amount Sub-Total in
UsD($)
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Utility Appl issue fee 2501 1 755 755
Publ. Fee- early, voluntary, or normal 1504 1 300 300
Petitioners! Exhibit 1007, p. 19|
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Description Fee Code Quantity Amount SU{JJ-STS::; in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1055
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Electronic Acknowledgement Receipt

EFSID: 6709455
Application Number: 11278546
International Application Number:
Confirmation Number: 6559
Title of Invention: ERROR HANDLING IN A WIRELESS COMMUNICATIONS SYSTEM
First Named Inventor/Applicant Name: Sam Shiaw-Shiang Jiang
Customer Number: 27765
Filer: Winston Hsu/Krystal Pan
Filer Authorized By: Winston Hsu
Attorney Docket Number: ASTP0061USA

Receipt Date: 28-DEC-2009

Filing Date: 04-APR-2006

Time Stamp: 01:18:16

Application Type: Utility under 35 USC 111(a)

Payment information:
Submitted with Payment yes
Payment Type Deposit Account
Payment was successfully received in RAM $1055
RAM confirmation Number 5735
Deposit Account 503105
Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexaminatin ISR £5a85Dit 1007 p. 21

AT&T et al v. Innovative Sonic
IPR2024-01143



Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

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

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

File Listing:
Document L. . File Size(Bytes Multi Pages
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (ifappl.)
ASTPOO6TUSA_E2_1_NP072 40779
1 Issue Fee Payment (PTO-85B) gf - ’ no 1
p b5f9d875eb95d7e5e89f516ad881def433bf|
8b2a
Warnings:
Information:
31955
2 Fee Worksheet (PTO-875) fee-info.pdf no 2
14£f901ee1d1¢28129903de0801b6218db5
106d0
Warnings:
Information:
Total Files Size (in bytes); 72734

This Acknowledgement Receipt 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 components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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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

WWW.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

27765 7590 12/15/2009 | EXAMINER |
NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION BATISTA, MARCOS
P.0. BOX 506 | ART UNIT PAPER NUMBER |

MERRIFIELD, VA 22116 2617

DATE MAILED: 12/15/2009

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

11/278.546 04/04/2006 Sam Shiaw-Shiang Jiang ASTPOO61USA 6559
TITLE OF INVENTION: ERROR HANDLING IN A WIRELESS COMMUNICATIONS SYSTEM

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

nonprovisional YES $755 $300 $0 $1055 03/15/2010

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.

THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE 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 THE ISSUE FEE NOW

DUE.
HOW TO REPLY TO THIS NOTICE:

I. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current If the SMALL ENTITY is shown as NO:
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown A. Pay TOTAL FEE(S) DUE shown above, or
above.

B. If the status above is to be removed, check box 5b on Part B - B. If applicant claimed SMALL ENTITY status before, or is now
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
and twice the amount of the ISSUE FEE shown above, or Transmittal and pay the PUBLICATION FEE (if required) and 1/2

the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (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 due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commlssmner for Patents
P.O.Box 1
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where

é)roprlate All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as

icated 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
malntenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

Eapers Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

27765 7590 12/15/2009
Certificate of Mailing or Transmission
NORTH AMERICA INTELLECTUAL PROPERTY CORPORATI@&}@by certify that this Fee(s) Transmittal is being deposited with the United
P.O. BOX 506 States Postal Service with sufficient postage for first class mail in an envelope
e addressed to the Mail Stop ISSUE FEE address above, or being facsimile
MERRIFIELD, VA 22116 transmitted to the USPTO (571) 273-2885, on the date indicated below.
(Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
11/278,546 04/04/2006 Sam Shiaw-Shiang Jiang ASTPOO61USA 6559
TITLE OF INVENTION: ERROR HANDLING IN A WIRELESS COMMUNICATIONS SYSTEM
| APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional YES $755 $300 $0 $1055 03/15/2010
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
BATISTA, MARCOS 2617 370-333000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). . 1
(1) the names of up to 3 registered patent attorneys
| Chan%e of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. 2
(2) the name of a single firm (having as a member a
[ "Fee Address" indication (or "Fee Address” Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

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

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ ndividuat Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.
(] Advance Order - # of Copies (1 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. . Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CEFR 1.311. The information is required to obtain or retain a benefit by the public which is 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 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will v. epending 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 toalt'f}lle 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 FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
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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

WWW.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO. |
11/278,546 04/04/2006 Sam Shiaw-Shiang Jiang ASTPO0O61USA 6559
27765 7590 12/15/2009 | EXAMINER |
NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION BATISTA, MARCOS
P.O. BOX 506 | ART UNIT PAPER NUMBER |

MERRIFIELD, VA 22116 2617

DATE MAILED: 12/15/2009

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

The Patent Term Adjustment to date is 227 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 227 day(s).

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

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

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal 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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Application No. Applicant(s)

. o 11/278,546 JIANG, SAM SHIAW-SHIANG
MARCOS BATISTA 2617

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in 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 GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. [X] This communication is responsive to 09/03/2009.
2. X The allowed claim(s) is/are 1-8.

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

a)[d Al b)[J Some* c¢)[JNone ofthe:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received:
Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements

noted below. Failure to timely comply will resultin ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

4. [] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER’S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [] to Paper No./Mail Date _____.
(b) [ including changes required by the attached Examiner's Amendment / Comment or in 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 drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

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

Attachment(s)
1. ] Notice of References Cited (PTO-892) 5. [] Notice of Informal Patent Application
2. [1 Notice of Draftperson's Patent Drawing Review (PT0O-948) 6. [] Interview Summary (PTO-413),
Paper No./Mail Date .

3. [ Information Disclosure Statements (PTO/SB/08), 7. [ Examiner's Amendment/Comment

Paper No./Mail Date
4. [ Examiner's Comment Regarding Requirement for Deposit 8. X Examiner's Statement of Reasons for Allowance

of Biological Material

9. [] Other .

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 20091125
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Application/Control Number: 11/278,546 Page 2
Art Unit: 2617

DETAILED ACTION
1. This Action is in response to Applicant's amendment filed on 09/03/2009. Claims
1-8 are now still pending in the present application.
Allowable Subject Matter

2. Claims 1-8 are allowed.

3. The following is an examiner’s statement of reasons for allowance:
Consider claims 1-8, Applicant's remarks filed on 09/03/2009 in response to a
non-final action have been considered and found to be persuasive. In agreement with

the Applicant's remarks, claims 1-8 are allowed.

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on
Statement of Reasons for Allowance.”

Conclusion
4. Any inquiry concerning this communication or earlier communications from the
Examiner should be directed to Marcos Batista, whose telephone number is (571) 270-
5209. The Examiner can normally be reached on Monday-Thursday from 8:00am to
5:00pm.

If attempts to reach the Examiner by telephone are unsuccessful, the Examiner’s

supervisor, Rafael Pérez-Gutiérrez can be reached at (571) 272-7915. The fax phone
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AT&T et al v. Innovative Sonic
IPR2024-01143



Application/Control Number: 11/278,546 Page 3
Art Unit: 2617

number for the organization where this application or proceeding is assigned is (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 hitp://pair-direct.uspto.gov. Should you

have questions on access to the Private PAIR system, contact the Electronic Business
Center (EBC) at 866-217-9197 (toll-free) or 703-305-3028.

Any inquiry of a general nature or relating to the status of this application or
proceeding should be directed to the receptionist/customer service whose telephone

number is (571) 272-2600.

/Marcos Batista/
Examiner

/Rafael Pérez-Gutiérrez/
Supervisory Patent Examiner, Art Unit 2617

11/25/2009
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Index of Claims

Application/Control No.

Applicant(s)/Patent Under
Reexamination

11278546 JIANG, SAM SHIAW-SHIANG
H“m ‘H ‘ ““m “‘“ H“‘ — |
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Error Handling In A Wireless Communications System

Appl. No. . 11/278,546 Confirmation No. 6559
Applicant : Sam Shiaw-Shiang Jiang

Filed . April 4, 2006

TC/A.U. 1 2617

Examiner : BATISTA, MARCOS

Docket No. : ASTP0O061USA

Customer No. : 27765

Commissioner for Patents
P.O. Box 1450
Alexandria VA 22313-1450

RESPONSE TO OFFICE ACTION
Sir:
In response to the Office action of June 05, 2009, please consider the following
remarks:
Listing of the Claims begins on page 2 of this paper.
Remarks/Arguments begin on page 4 of this paper.
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Appl. No. 11/278,546
Amdt. dated September 03, 2009
Reply to Office action of June 05, 2009

Listing of the Claims:

1 (original): A method of detecting an erroneous sequence number of a status report
unit in a wireless communications system, the method comprising;:

receiving a status report unit output from a receiver of the wireless
communications system;

detecting whether a negatively acknowledged sequence number lies in a range of
greater than or equal to a sequence number following a sequence number of a last
in-sequence acknowledged packet of a transmitter and less than a sequence number of
a next packet to be transmitted for the first time by the transmitter when the negatively
acknowledged sequence number is detected in the status report unit; and

detecting that the status report unit comprises an erroneous sequence number

when the negatively acknowledged sequence number is not in the range.

2 (original): The method of claim 1 further comprising initiating a reset procedure

when the status report unit compriscs the crroncous scquence number.

3 (original): The method of claim 1 wherein detecting whether the negatively
acknowledged sequence number lies in the range of greater than or equal to the
sequence number following the sequence number of the last in-sequence
acknowledged packet of the transmitter and less than the sequence number of the
next packet to be transmitted for the first time by the transmitter when the
negatively acknowledged sequence number is detected in the status report unit is
performed by modulus operation with the sequence number following the
scquence number of the last in-scquence acknowledged packet of the transmitter

as a modulus base.

4 (original): The method of claim 1 wherein the status report unit is a piggybacked

status report unit.

5 (original): The method of claim 1 wherein the wireless communications system is a
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third generation mobile communications system.

6 (original): The method of claim 5 wherein the third generation mobile

communications system is operating in an acknowledged mode.

7 (original): A wireless device comprising a central processing unit in electrical
communications with a memory, the memory comprising program code for

implementing the method of claim 1.

8 (previously presented): The method of claim 1 wherein it is determined that the
status report unit comprises an erroneous sequence number when the negatively
acknowledged sequence number is not in the range of greater than or equal to
the sequence number following the sequence number of the last in-sequence
acknowledged packet of the transmitter and less than and not equal to the
scquence number of the next packet to be transmitted for the first time by the
transmitter when the negatively acknowledged sequence number is detected in

the status report unit.
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REMARKS/ARGUMENTS
1. Rejection of claims 1, 2, and 4-8 under 35 U.S.C. 103(a):
Claims 1, 2, and 4-8 are rejected under 35 U.S.C. 103(a) as being
unpatentable over Petrovic et al. (US 2004/0208160) in view of Chintada et al.
(US 2004/0187068).

Response:

Claim 1 recites the steps of “detecting whether a negatively acknowledged
sequence number lies in a range of greater than or equal to a sequence number
following a sequence number of a last in-sequence acknowledged packet of a
transmitter and less than a sequence number of a next packet to be transmitted for
the first time by the transmitter when the negatively acknowledged sequence
number is detected in the status report unit” and “detecting that the status report
unit comprises an erroncous sequence number when the negatively

acknowlcdged scquence number is not in the range.”

The Examiner has stated that Petrovic does not refer to “detecting whether a
negatively acknowledged sequence number lies in a range of greater than or
equal to a sequence number following a sequence number of a last in-sequence
acknowledged packet of a transmitter and less than a sequence number of a next
packet to be transmitted for the first time by the transmitter when the negatively
acknowledged sequence number is detected in the status report unit”. Petrovic
also does not refer to “detecting that the status report unit comprises an erroncous
scquence number when the negatively acknowledged scquence number is not in

the range.”

Instead, the Examiner has alleged that Chintada teaches these features in Fig.
6, paragraph [0024], and paragraph [0028] lines 1-5. However, Chintada does not
teach the feature of “detecting whether a negatively acknowledged sequence

number lies in a range of greater than or equal to a sequence number following a
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sequence number of a last in-sequence acknowledged packet of a transmitter and
less than a sequence number of a next packet to be transmitted for the first time
by the transmitter when the negatively acknowledged sequence number is

detected in the status report unit” (emphasis added).

The Examiner has summarized the ranges of the claimed invention and
Chintada as follows, “the range of the claimed invention can be written as VI1(A)
< NS <VT(S) and the range in Chintada is Va <= Nr <= Vs, where the variables
VT(A), NS and VT(S) of the claimed invention are represented as Va, Nr and Vs

respectively”.

In the specification of the instant application, the abbreviation “SN” is used
to represent sequence number, however for sake of argument, we will use the
same abbreviation ‘“NS” that the Examiner has used. In any event, it is important
to notc that thc NS is the negatively acknowledged sequence number. Wc agrce
that Va and Vs in Chintada have the same meaning as VI(A) and VT(S) in claim
1. However, Nr in Chintada is not the same as NS in claim 1. We explain the

difference in the following.

First, notice that Chintada uses Va interchangeably with V(A), uses Vs
interchangeably with V(S), and uses Nr interchangeably with N(R). We can now
check the meaning of Nr or N(R) in Chintada. In paragraph [0037] lines 4-5,
Chintada states, “N(R) is the expected send sequence number of the next I-frame
to be reecived”. In paragraph [0038] lincs 2-4, Chintada statcs, “‘acknowlcdge a
previously received I-frame numbered up to and including N(R) — 17 . In
paragraph [0040] lines 4-6, Chintada states, “..., the | frames numbered up to
N(R) — 1 inclusive, are considered as acknowledged. ” Finally, paragraph [0028]
of Chintada describes how to use Nr (i.e., N(R)) information, “The Va is updated

upon receiving ... Nr value is one that is in the range of Va <= Nr <= Vg.”
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The whole picture of Chintada is described in the following scenario as an
example. Suppose the transmitter has send frames with Ns =0, 1, 2, ..., 20, so
that Vs =21, and Va = 0 before receiving any response from the receiver.
Suppose the receiver receives Ns =0, 1, 2, ...14, 15,17, 18, 20. In other words,
the receiver receives all the transmitted packets or frames except Ns = 16 and 19.
By Chintada, the receiver can only send I or S frame with Nr = 16 to indicate that
all frames with Ns = 0 up to Nr — 1 = 15 have been successfully received.
Chintada does not disclose a way to feedback the missing frames (e.g. Ns =16
and 19 in the above scenario). In other words, there is no negative
acknowledgement in Chintada. (Note that, for a normal example, suppose that the
receiver receives all the frames from Ns = 0 up to 20. The receiver will feedback
with Nr = 21. The transmitter checks that Va = 0 <= Nr <= Vs = 21. Therefore,
the transmitter can update Va to 21 now. Note that Nr does not imply that Ns =
Nr is negatively acknowledged. The normal example shows this clearly because

Ns = 21 is not ncgatively acknowledged in this normal cxamplc.)

Conversely, claim 1 clearly recites that the sequence number is a negatively
acknowledged sequence number. Therefore, the claimed method supports
negative acknowledgement. Note that NS in the feature of claim 1, VT(A) <=
NS < VT(S) is a negatively acknowledged sequence number. Therefore, NS in
claim 1 is different from Nr in Chintada, which does not support negative

acknowledgement.

Thercfore, duc to the above differences between the cited prior art
references and the features recited in claim 1, claim 1 is patentable over Petrovic
and Chintada. Thus, the corresponding device claim and dependent claims are
also patentable over Petrovic and Chintada. Reconsideration of claims 1, 2, and

4-8 is therefore respectfully requested.

2. Rejection of claim 3 under 35 U.S.C. 103(a):
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Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over
Petrovic et al. (US 2004/0208160) in view of Chintada et al. (US 2004/0187068),
and further in view of Minagawa (US 6,483,855).

Response:
Claim 3 is dependent on claim 1, and should be allowed if claim 1 is

allowed. Reconsideration of claim 3 is therefore respectfully requested.

Conclusion
Thus, all pending claims are submitted to be in condition for allowance with
respect to the cited art for at least the reasons presented above. The Examiner is
encouraged to telephone the undersigned if there are informalities that can be
resolved in a phone conversation, or if the Examiner has any ideas or suggestions

for further advancing the prosecution of this case.

Applicant respectfully requests that a timely Notice of Allowance be issued in

this case.

Sincerely yours,

/Winston Hsu/ Date: 09/03/2009
Winston Hsu, Patent Agent No. 41,526
P.O. BOX 506, Merrifield, VA 22116, U.S.A.
Voice Mail: 302-729-1562
Facsimile: 806-498-6673

e-mail : winstonhsu@naipo.com

Note: Please leave a message in my voice mail if you need to talk to me. (The time in

D.C. is 12 hours behind the Taiwan time, i.e. 9 AM in D.C. =9 PM in Taiwan.)
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Period for Reply
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Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)X] Responsive to communication(s) filed on 18 March 2009.
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)X] Claim(s) 1-8 is/are pending in the application.

4a) Of the above claim(s) is/are withdrawn from consideration.
5[] Claim(s) _____is/are allowed.
6)X] Claim(s) 1-8 is/are rejected.
7)[] Claim(s) _____is/are objected to.
8)] Claim(s) _____ are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)_] The drawing(s) filed on is/are: a)[_] accepted or b)[_] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
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11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.
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1.0 Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No. ___
3.[] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.
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3) [X] Information Disclosure Statement(s) (PTO/SB/08) 5) L] Notice of Informal Patent Application
Paper No(s)/Mail Date See Continuation Sheet. 6) |:| Other:

U.S. Patent and Trademark Office

PTOL-326 (Rev. 08-08) Office Action Summary Part of Paper No./Mail Date 20090527
Petitioners’ Exhibit 1007, p. 52

AT&T et al v. Innovative Sonic
IPR2024-01143



Continuation Sheet (PTOL-326) Application No. 11/278,546

Continuation of Attachment(s) 3). Information Disclosure Statement(s) (PTO/SB/08), Paper No(s)/Mail Date : 02/18/2009,
02/24/2009, and 05/11/2009.

Petitioners’ Exhibit 1007, p. 53
AT&T et al v. Innovative Sonic
IPR2024-01143



Application/Control Number: 11/278,546 Page 2
Art Unit: 2617

DETAILED ACTION
1. This Action is in response to Applicant's amendment filed on 03/18/2009. Claims
1-8 are still pending in the present application. This Action is made Non-FINAL.
Continued Examination Under 37 CFR 1.114
2. A request for continued examination under 37 CFR 1.114, including the fee set
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this
application is eligible for continued examination under 37 CFR 1.114, and the fee set
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on
03/18/2009 has been entered.
Response to Arguments
3. Applicant's arguments with respect to claim 1 have been considered but are moot
in view of the new ground(s) of rejection.
Claim Rejections - 35 USC § 103
4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

5. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148
USPQ 459 (1966), that are applied for establishing a background for determining
obviousness under 35 U.S.C. 103(a) are summarized as follows:

1. Determining the scope and contents of the prior art.

Petitioners’ Exhibit 1007, p. 54
AT&T et al v. Innovative Sonic
IPR2024-01143



Application/Control Number: 11/278,546 Page 3
Art Unit: 2617

2. Ascertaining the differences between the prior art and the claims at issue.
3. Resolving the level of ordinary skill in the pertinent art.
4

Considering objective evidence present in the application indicating
obviousness or nonobviousness.

6. Claims 1, 2, and 4-8 are rejected under 35 U.S.C. 103(a) as being unpatentable
over Petrovic et al. (US 20040208160 A1), hereafter “Petrovic,” in view of Chintada et

al. (US 20040187068 A1), hereafter “Chintada.”

Consider claim 1, Petrovic discloses a method of detecting an erroneous
sequence number of a status report unit in a wireless communications system, the
method comprising (see [0002] and [0128]): Petrovic discloses receiving a status report
unit output from a receiver of the wireless communications system (see [0128]).

Petrovic discloses the invention as claim in above, but does not particular refer to
detecting whether a negatively acknowledged sequence number lies in a range of
greater than or equal to a sequence number following a sequence number of a last in
sequence acknowledged packet of a transmitter and less than a sequence number of a
next packet to be transmitted for the first time by the transmitter when the negatively
acknowledged sequence number is detected in the status report unit. Petrovic neither
particular refer to detecting a status report unit comprises an erroneous sequence
number when the negatively acknowledged sequence number is not in the range

Chintada, in analogous art, teaches detecting whether a negatively
acknowledged sequence number lies in a range of greater than or equal to a sequence
number following a sequence number of a last in sequence acknowledged packet of a

transmitter and less than a sequence number of a next packet to be transmitted for the
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first time by the transmitter when the negatively acknowledged sequence number is
detected in the status report unit (see fig. 6, [0024] and [0028] lines 1-5 - the rage of
the claimed invention can be written as VT(A) <= NS < VT(S) and the range in Chintada
is Va <= Nr <= Vs, where the variables VT(A), NS and VT(S) of the claimed invention
are represented as Va, Nr and Vs respectively). However, based on the Obvious To
Try rationale, “Obvious To Try — Choosing From a Finite Number of Identified,
Predictable Solutions, With a Reasonable Expectation of Success. The Supreme Court
in KSR International Co. v. Teleflex Inc., 550 U.S. , 82 USPQ2d 1385, 1395-97
(2007) identified a number of rationales to support a conclusion of obviousness which
are consistent with the proper “functional approach” to the determination of obviousness
as laid down in Graham. The key to supporting any rejection under 35 U.S.C. 103 is the
clear articulation of the reason(s) why the claimed invention would have been obvious.
The Supreme Court in KSR noted that the analysis supporting a rejection under 35
U.S.C. 103 should be made explicit,” a person of ordinary skill in the art at the time the
invention was made would have modified the range in Chintada to arrive at the range of
the claimed invention. See Pfizer, Inc. v. Apotex, Inc ., 480 F.3d 1348, 82 USPQ2d
1321 (Fed. Cir. 2007)). Chintada also teaches detecting a status report unit comprises
an erroneous sequence number when the negatively acknowledged sequence number
is not in the range (see [0028] lines 1-5 — The variable V(A) is only updated after
receiving a error-free I-frame, which implies that the system needs to check if that
condition is met).

It would have been obvious to a person of ordinary skill in the art at the time the
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invention was made to modify the invention of Petrovic and have it include detecting
whether a negatively acknowledged sequence number lies in a range of greater than or
equal to a sequence number following a sequence number of a last in sequence
acknowledged packet of a transmitter and less than a sequence number of a next
packet to be transmitted for the first time by the transmitter when the negatively
acknowledged sequence number is detected in the status report unit and detecting a
status report unit comprises an erroneous sequence number when the negatively
acknowledged sequence number is not in the range, as taught by Chintada. The
motivation would have been in order to provide an error detection mechanism while

communication with another device (see fig. 6, pars. 0024 and 0028).

Consider claim 2, Petrovic as modified by Chintada teaches claim 1 above.
Petrovic also teaches initiating a reset procedure when the status report unit comprises

the erroneous sequence number (see abstract, [0104] — [0109].

Consider claim 4, Petrovic as modified by Chintada teaches claim 1 above.
Chintada also teaches piggybacked status report unit (see [0042] lines 12-15).

It would have been obvious to have modified Petrovic’s invention with the
teaching of Chintada. The motivation would have been in order to provide an error
detection mechanism while communication with another device (see fig. 6, pars. 0024

and 0028).
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Consider claim 5, Petrovic as modified Chintada teaches claim 1 above. Petrovic

also teaches third generation mobile communication systems (see [0011] — [0014].

Consider claim 6, Petrovic as modified Chintada teaches claim 1 above. Petrovic
also teaches third generation mobile communication systems operating in an

acknowledged mode (see [0043] and [0104]).

Consider claim 7, Petrovic as modified Chintada teaches claim 1 above. Petrovic
also teaches a reset procedure to be performed as per claim 1(see [0104] — [0111] - A
reset procedure is known in the art to include processing unit, memory and program

code).

Consider claim 8, Petrovic as modified by Chintada teaches claim 1 above.
Chintada also teaches wherein it is determined that the status report unit comprises an
erroneous sequence number when the negatively acknowledged sequence number is
not in the range of greater than or equal to the sequence number following the
sequence number of the last in-sequence acknowledged packet of the transmitter and
less than and not equal to the sequence number of the next packet to be transmitted for
the first time by the transmitter when the negatively acknowledged sequence number is
detected in the status report unit (see fig. 6, [0024] and [0028] lines 1-5 — also see

claim Obvious To Try rationale).
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7. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Petrovic
et al. (US 20040208160 A1), hereafter “Petrovic,” in view of Chintada et al. (US
20040187068 A1), hereafter “Chintada,” and in further view of Minagawa (US 6483855

B1), hereafter “Minagawa.”

Consider claim 3, Petrovic as modified by Chintada teaches claim 1 above. But
neither Petrovic nor Chintada particularly refer to modulus operation with the sequence
number following the sequence number of the last in-sequence acknowledged packet of
the transmitter as a modulus base.

Minagawa teaches transmission and reception sequence numbers based on
modulo (see col 2, lines 43-49 and col 22, lines 29-34).

It would have been obvious to a person of ordinary skill in the art at the time the
invention was made to modify the invention of Petrovic as modified by Chintada and
have it include modulus operation with the sequence number following the sequence
number of the last in-sequence acknowledged packet of the transmitter as a modulus
base, as taught by Minagawa. The motivation would have been in order to provide a
consistent error checking mechanism (see col 2, lines 43-49).

Conclusion
8. Any inquiry concerning this communication or earlier communications from the
Examiner should be directed to Marcos Batista, whose telephone number is (571) 270-
5209. The Examiner can normally be reached on Monday-Thursday from 8:00am to

5:00pm.
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If attempts to reach the Examiner by telephone are unsuccessful, the Examiner’s
supervisor, Rafael Pérez-Gutiérrez can be reached at (571) 272-7915. The fax phone
number for the organization where this application or proceeding is assigned is (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 http://pair-direct.uspto.gov. Should you
have questions on access to the Private PAIR system, contact the Electronic Business
Center (EBC) at 866-217-9197 (toll-free) or 703-305-3028.

Any inquiry of a general nature or relating to the status of this application or
proceeding should be directed to the receptionist/customer service whose telephone

number is (571) 272-2600.

/Marcos Batista/
Examiner

/Rafael Pérez-Gutiérrez/
Supervisory Patent Examiner, Art Unit 2617

05/27/2009
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court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
hegotiations.

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
Member with respect to the subject matter of the record.

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 informatioh shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S5.C. 552a(m).

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.

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 pursuant to the Atemic Energy Act (42 U.S.C. 218(¢)).

A record 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 GSA as part of that agency's responsibility to
recommend improvements in records management practices 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.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of the

application pursuant to 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 routine use, to the public if the record was filed in an application
which became abandcned or in which the proceedings were terminated and which application is referenced by either a
published application, an application open to public inspections or an issued patent.

9.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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PTO/SB/08. It is respectfully requested that the Examiner
initials the cited reference on the form and that it be made
of record in the application and that a copy of the initialed
form be sent to the applicants with the next communication

from the Examiner.

Since the IDS is filed before the mailing of a first Office
action after the filing of a request for continued examination
under § 1.114, consgideration of the information disclosure
statement is hereby requested according to 37C.F.R.81.97 (b) .
The prior art patent contained in the information disclosure
statement was cited in communicationg from the Taiwan
Intellectual Property Office on Feb. 16, 2009. Applicants
sincerely hope that the Examiner can consider each of the items

contained in the information disclosure statement.

Inan IDS filedon 2/24/2009, the applicant mistakenly wrote
the wrong publication number when digclosing US Publication
Number 2004/O20§160. In fact, the reference is actually US
Publication Number 2004/0208160. The applicant regrets the
error, and requests consideration of the disclosed US

Publication Number 2004/0208160, applied by Petrovic et al.

2/3
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Sincerely yours,

/Winston Hsu/ Date:

Winston Hsu, Patent Agent No. 41,526

P.O. BOX 506, Merrifield, VA 22116, U.S.A.
Voicc Mail: 302-729-1562

Facsimile: 806-498-6673

e-mail : winstonhsu@naipo.com

05/11/2009

Note: Please leave a message in my voice mail if you need to talk to me. (The time in

D.C. is 12 hours behind the Taiwan time, i.e. 9 AM in D.C. = 9 PM in Taiwan.)

3/3

Petitioners’ Exhibit 1007, p. 75
AT&T et al v. Innovative Sonic
IPR2024-01143



Electronic Acknowledgement Receipt

EFSID: 5298691
Application Number: 11278546
International Application Number:
Confirmation Number: 6559

Title of Invention:

Error Handling In A Wireless Communications System

First Named Inventor/Applicant Name:

Sam Shiaw-Shiang Jiang
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Winston Hsu

Filer Authorized By:
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Receipt Date: 11-MAY-2009
Filing Date: 04-APR-2006
Time Stamp: 02:03:34
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3ad55
Warnings:
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Total Files Size (in bytes); 796170

This Acknowledgement Receipt 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 components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Doc code: RCEX PTO/SB/30EFS (09-08)

Doc description: Request for Continued Examination (RCE) Approved for use through 10/31/2C08. 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 ccllection of information unless it contains a valid OMB control number.

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL
(Submitted Only via EFS-Web)

Application | 576 546 Filing | 5406.04-04 Docket Number | o1p0061usA Art 1 g7
Number Date (if applicable) Unit

First Named| o ) shiaw-shiang Jiang Examiner BATISTA, MARCOS

Inventor Name

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application.
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8,
1995, or to any design application. The Instruction Sheet for this form is located at WWW.USPTO.GOV

SUBMISSION REQUIRED UNDER 37 CFR 1.114

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the order
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s)
entered, applicant must request non-entry of such amendment(s).

] Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be considered as a
submission even if this box is not checked.

[ ] Consider the arguments in the Appeal Brief or Reply Brief previously filed on

[ ] Other

[X] Enclosed

Amendment/Reply
|:| Information Disclosure Statement (IDS)

|:| Affidavit(s)/ Declaration(s}

[] Other

MISCELLANEOUS

|:| Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a period of months
{Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17{i) required)

[] Other

FEES

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed.
The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to
Deposit Account No 503105

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED

Patent Practitioner Signature

[] Applicant Signature
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Doc code: RCEX

Doc description: Request for Continued Examination (RCE)

PTO/SB/30EFS (09-08)
Approved for use through 10/31/2008. 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 ccllection of information unless it contains a valid OMB control number.

Signature of Registered U.S. Patent Practitioner

Signature

MINSTON HSU/

Date (YYYY-MM-DD} |2009-03-18

Name

Winston Hsu

Registration Number | 41526

This collection of information is required by 37 CFR 1.114. The information is required to obtain or retain a benefit by the public which is to
file {and by the USPTO to process) an application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR 1.11 and 1.14. This collection is
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time
will 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, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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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 submissicn 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 may
result 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.5.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of reccrds 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
negotiaticns.

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, toc whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

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).

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 Internaticnal Bureau of the World Intellectual Property Organization,
pursuant to the Patent Cooperation Treaty.

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 pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
ar his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authoerity of 44 U.S5.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 toc make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 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 routine use, to the public if the record was filed in an
application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
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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
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New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
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Appl. No. 11/278,546
Reply to Office action of December 19, 2008

REMARKS/ARGUMENTS

Request for Continued Examination:
The applicant respectfully requests continued examination of the above-indicated

application as per 37 CFR 1.114.

1. Initial remarks concerning the Examiner’s Response to Arguments:

In the Examiner’s Response to Arguments, the Examiner writes:

“I). The Applicant states that range set by the interval "Va <= Nr <= Vs"
does not cover the range set by the interval "VT(A) <= SN < VT(S),"” (refer to
page 2 lines 24-27 and page 3 lines 1-14 of the Applicant's Remarks).

Regarding point 1), The interval set by the range "Va <= Nr <= Vs" is
inclusive of the interval set by the range "VT(4) <= SN < VT(S)," therefore "Va
<= Nr <= Vs" anticipates VT(4) <= SN < VT(S),"” (see Chintada: par. 0028
lines 1-5). Therefore, the argued features are written such that they read upon the

cited reference(s).”

Response:
The applicant does not agree with the conclusion that “Nr in the range of Va
<= Nr <= Vs” (Chintada, par. 0028 lines 1-5) anticipates that “SN in the range of
VT(A) <= SN < VT(S)” (claim 1). An example will be given below to illustrate

the difference.

For example, let VT(A) =Va =10, and VT(S) = Vs = 20 (In other words,
the transmittcr transmittcd SN =0 to 19, and SN = 0-9 werc positively
acknowledged) and SN = Nr = 20 (In other words, the transmitter receives a

NACK of SN = 20, which the transmitter has not sent yet).

Using Chintada’s teachings, Nr is within the testing range because 10 <= 20
<= 20 is true. On the other hand, in claim 1, SN is not within the testing range

because 10 <= 20 < 20 is not true. The behaviors of Chintada and Claim 1 are
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Reply to Office action of December 19, 2008

different in this scenario. Therefore, Chintada does not anticipate this feature of

Claim 1.

In short, when testing a condition, the test range must be the same to get the
same testing result. It is NOT appropriate to say that “testing a condition with a
wider test range” anticipates “testing a condition with a narrower test range” even

if a wider test range is inclusive of a narrower test range.

2. Rejection of claims 1, 2, and 4-7 under 35 U.S.C. 103(a):

Claims 1, 2, and 4-7 are rejected under 35 U.S.C. 103(a) as being
unpatentable over Petrovic et al. (US 2004/0208160) in view of Chintada et al.
(US 2004/0187068).

Response:

Claim 1 rccites the steps of “detecting whether a negatively acknowledged
sequence number lies in a range of greater than or equal to a sequence number
following a sequence number of a last in-sequence acknowledged packet of a
transmitter and less than a sequence number of a next packet to be transmitted for
the first time by the transmitter when the negatively acknowledged sequence
number is detected in the status report unit” and “detecting that the status report
unit comprises an erroneous sequence number when the negatively

acknowledged sequence number is not in the range.”

The Examincr has statcd that Pctrovic docs not refer to “detecting whether a
negatively acknowledged sequence number lies in a range of greater than or
equal to a sequence number following a sequence number of a last in-sequence
acknowledged packet of a transmitter and less than a sequence number of a next
packet to be transmitted for the first time by the transmitter when the negatively
acknowledged sequence number is detected in the status report unit”. Petrovic

also does not refer to “detecting that the status report unit comprises an erroncous
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sequence number when the negatively acknowledged sequence number is not in

the range.”

Instead, the Examiner has alleged that Chintada teaches these features in Fig.
6, paragraph [0024], and paragraph [0028] lines 1-5. However, Chintada does not
teach the feature of “detecting whether a negatively acknowledged sequence
number lies in a range of greater than or equal to a sequence number following a
sequence number of a last in-sequence acknowledged packet of a transmitter and
less than a sequence number of a next packet to be transmitted for the first time
by the transmitter when the negatively acknowledged sequence number is

detected in the status report unit” (emphasis added).

Chintada teaches in [0028] line 5 that the range of the sequence number Nr
is clearly specified to be Va <= Nr <= Vs. In other words, the range used by
Chintada is grcatcr than or cqual to a scquence number following a scquence
number of a last in sequence acknowledged packet of a transmitter and less than
or equal to a sequence number of a next packet to be transmitted for the first

time by the transmitter.

In contrast, the range in the present Claim 1 is VT(A) <= SN < VT(S), i.c.
greater than or equal to a sequence number following a sequence number of a last
in sequence acknowledged packet of a transmitter and less than a sequence

number of a next packet to be transmitted for the first time by the transmitter.

In fact, Chintada’s checking range is worse than Petrovic’s checking range,
i.e. VT(A) <= SN <= VT(S)-1. This is because Petrovic’s checking range works
in most cases except when VT(A) = VT(S), as was indicated in the applicant’s
remarks filed on 04/23/2008. With Chintada’s checking range, even when VT(A)
is not equal to VT(S), a NACK sequence number = VT(S) will not be checked as

an erroncous sequence number. Note that VT(S) had not been sent out by the
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transmitter yet so that it should not be positively or negative acknowledged by

the peer receiver. If it happens, there must be an error.

In summary, neither Petrovic nor Chintada teach the above feature of
“detecting whether a negatively acknowledged sequence number lies in a range
of greater than or equal to a sequence number following a sequence number of a
last in-sequence acknowledged packet of a transmitter and less than a sequence
number of a next packet to be transmitted for the first time by the transmitter
when the negatively acknowledged sequence number is detected in the status
report unit”. Therefore, claim 1 is patentable over the combination of Petrovic

and Chintada.

Furthermore, claims 2 and 4-7 are dependent on claim 1, and should be
allowed if their respective base claims are allowed. Reconsideration of claims 1,

2, and 4-7 is thercfore respectfully requested.

3. Rejection of claim 3 under 35 U.S.C. 103(a):

Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over
Petrovic et al. (US 2004/0208160) in view of Chintada et al. (US 2004/0187068),
and further in view of Minagawa (US 6,483,855).

Response:

Claim 3 is dependent on claim 1, and should be allowed if claim 1 is

allowcd. Reconsideration of claim 3 is thercfore respectfully requested.

4. Introduction to new claim 8:

New claim 8 further modifies claim 1 by specifying the negatively
acknowledged sequence number is in the range of greater than or equal to the
sequence number following the sequence number of the last in-sequence

acknowledged packet of the transmitter and less than and not equal to the
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sequence number of the next packet to be transmitted for the first time by the
transmitter when the negatively acknowledged sequence number is detected in

the status report unit.

In short, new claim 8 explicitly states the claimed range as being “VT(A) <=
SN < VT(S)”, whereas Chintada teaches the claimed range of “Va <= Nr <= Vs”.
Since the upper bounds of the range are not the same, and the upper bound is
clearly defined in claim 8, claim 8 is patentable over the combination of Petrovic

and Chintada. Consideration of claim 8 is respectfully requested.

Applicant respectfully requests that a timely Notice of Allowance be issued in

this case.

Sinccrcly yours,

/Winston Hsu/ Date: 03/18/2009
Winston Hsu, Patent Agent No. 41,526
P.O. BOX 506, Merrifield, VA 22116, U.S.A.
Voice Mail: 302-729-1562
Facsimile: 806-498-6673

e-mail : winstonhsu@naipo.com

Note: Please leave a message in my voice mail if you need to talk to me. (The time in

D.C. is 12 hours behind the Taiwan time, .. 9 AM in D.C. =9 PM in Taiwan.)
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Error Handling In A Wireless Communications System

Appl. No. . 11/278,546 Confirmation No. : 6559
Applicant : Sam Shiaw-Shiang Jiang

Filed : April 4, 2006

TC/A.U. : 2617

Examiner : BATISTA, MARCOS

Docket No. : ASTPO061USA

Customer No. : 27765

Commissioner for Patents
P.O. Box 1450
Alexandria VA 22313-1450

AMENDMENT AND REQUEST FOR CONTINUED EXAMINATION
Sir:
In response to the Office action of December 19, 2008, please amend the
above-identified application as follows:
Amendments to the Claims are reflected in the listing of claims which begins on page 2
of this paper.
Remarks/Arguments begin on page 4 of this papcr.
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Amendments to the Claims:

The listing of claims will replace all prior versions and listings of claims in the
application:

Listing of Claims:

1 (original): A method of detecting an erroneous sequence number of a status report
unit in a wireless communications system, the method comprising:

receiving a status report unit output from a receiver of the wireless
communications system;

detecting whether a negatively acknowledged sequence number lies in a range of
greater than or equal to a sequence number following a sequence number of a last
in-sequence acknowledged packet of a transmitter and less than a sequence number of
a next packet to be transmitted for the first time by the transmitter when the negatively
acknowledged sequence number is detected in the status report unit; and

detecting that the status report unit comprises an erroneous sequence number

when the negatively acknowledged scquence number is not in the range.

2 (original): The method of claim 1 further comprising initiating a reset procedure

when the status report unit comprises the erroneous sequence number.

3 (original): The method of claim 1 wherein detecting whether the negatively
acknowledged sequence number lies in the range of greater than or equal to the
sequence number following the sequence number of the last in-sequence
acknowledged packet of the transmitter and less than the sequence number of the
necxt packet to be transmitted for the first time by the transmitter when the
negatively acknowledged sequence number is detected in the status report unit is
performed by modulus operation with the sequence number following the
sequence number of the last in-sequence acknowledged packet of the transmitter

as a modulus base.

4 (original): The method of claim 1 wherein the status report unit is a piggybacked
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status report unit.

5 (original): The method of claim 1 wherein the wireless communications system is a

third generation mobile communications system.

6 (original): The method of claim 5 wherein the third generation mobile

communications system is operating in an acknowledged mode.

7 (original): A wireless device comprising a central processing unit in electrical
communications with a memory, the memory comprising program code for

implementing the method of claim 1.

8 (new): The method of claim 1 wherein it is determined that the status report unit
comprises an erroneous sequence number when the negatively acknowledged
scquence number is not in the range of greater than or cqual to the scquence
number following the sequence number of the last in-sequence acknowledged
packet of the transmitter and less than and not equal to the sequence number of
the next packet to be transmitted for the first time by the transmitter when the

negatively acknowledged sequence number is detected in the status report unit.
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Examiner
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No
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Application Number 11278546

Filing Date 2006-04-04

INFORMATION DISCLOSURE

First Named Inventor | Sam Shiaw-Shiang Jiang

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Art Unit 2617

Examiner Name BATISTA, MARCOS

Attorney Dacket Number ASTPOC61USA

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of informaticn contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

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 known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

[ ] See attached certification statement.
Fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

[] None

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /WINSTON HSU/ Date (YYYY-MM-DD) 2009-02-24

Name/Print WINSTON HSU Registration Number 41526

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 which is 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 collecticn is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will 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, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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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 may
result 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.5.C. 552} and the Privacy Act (5 U.S5.C. 552a). Records from this system of records may be disclesed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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
hegotiations.

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
Member with respect to the subject matter of the record.

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 informatioh shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S5.C. 552a(m).

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.

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 pursuant to the Atemic Energy Act (42 U.S.C. 218(¢)).

A record 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 GSA as part of that agency's responsibility to
recommend improvements in records management practices 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.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of the

application pursuant to 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 routine use, to the public if the record was filed in an application
which became abandcned or in which the proceedings were terminated and which application is referenced by either a
published application, an application open to public inspections or an issued patent.

9.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Electronic Acknowledgement Receipt

EFS ID: 4843668

Application Number: 11278546

International Application Number:

Confirmation Number: 6559
Title of Invention: Error Handling In A Wireless Communications System
First Named Inventor/Applicant Name: Sam Shiaw-Shiang Jiang
Customer Number: 27765
Filer: Winston Hsu

Filer Authorized By:

Attorney Docket Number: ASTP0061USA
Receipt Date: 24-FEB-2009
Filing Date: 04-APR-2006
Time Stamp: 20:03:56
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type Deposit Account
Payment was successfully received in RAM $180

RAM confirmation Number 6012

Deposit Account 503105

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)
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This Acknowledgement Receipt 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 components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Application Number
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Filing Date

2006-04-04
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L. Art Unit 2617
( Not for submission under 37 CFR 1.99)
Examiner Name BATISTA, MARCOS
Attorney Dacket Number ASTPOC61USA

Examiner
Initials™®

Cite
No

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc}, date, pages(s), volume-issue number(s)}, TS

publisher, city and/or country where published.

If you wish to add additional non-patent literature document citation information please click the Add button| Add |
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1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. ° Applicant is to place a check mark here if

English language translation is attached.

EFS Web 21.3

Petitioners' Exhibit 1007, p. 104
AT&T et al v. Innovative Sonic

IPR2024-01143



Application Number 11278546

Filing Date 2006-04-04

INFORMATION DISCLOSURE

First Named Inventor | Sam Shiaw-Shiang Jiang

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Art Unit 2617

Examiner Name BATISTA, MARCOS

Attorney Dacket Number ASTPOC61USA

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of informaticn contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

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 known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

[ ] See attached certification statement.
Fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

[] None

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /WINSTON HSU/ Date (YYYY-MM-DD) 2009-02-18

Name/Print WINSTON HSU Registration Number 41526

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 which is 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 collecticn is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will 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, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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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 may
result 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.5.C. 552} and the Privacy Act (5 U.S5.C. 552a). Records from this system of records may be disclesed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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
hegotiations.

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
Member with respect to the subject matter of the record.

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 informatioh shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S5.C. 552a(m).

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.

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 pursuant to the Atemic Energy Act (42 U.S.C. 218(¢)).

A record 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 GSA as part of that agency's responsibility to
recommend improvements in records management practices 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.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of the

application pursuant to 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 routine use, to the public if the record was filed in an application
which became abandcned or in which the proceedings were terminated and which application is referenced by either a
published application, an application open to public inspections or an issued patent.

9.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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METHOD FOR DETECTING DELAYED DATA FRAMES IN A
TRANSPORT FUNCTION

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention pertains generally to the field of wireless
communications, and more specifically to detecting delayed data frames in a

transport function.

IL Background

The field of wireless communications has many applications
including, e.g., cordless telephones, paging, wireless local loops, and satellite
communication systems. A particularly important application is cellular
telephone systems for mobile subscribers. (As used herein, the term
“cellular” systems encompasses both cellular and PCS frequencies.) Various
over-the-air interfaces have been developed for such cellular telephone
systems including, e.g., frequency division multiple access (FDMA), time
division multiple access (TDMA), and code division multiple access
(CDMA). In connection therewith, various domestic and international
standards have been established including, e.g., Advanced Mobile Phone
Service (AMPS), Global System for Mobile (GSM), and Interim Standard 95
(IS-95). In particular, IS-95 and its derivatives, such as IS-95A, 1S-95B, ANSI
J-STD-008, IS-99, 1S-657, 1S-707, etc. (often referred to collectively herein as IS-
95), are promulgated by the Telecommunication Industry Association (TIA)
and other well known standards bodies.

Cellular telephone systems configured in accordance with the use of
the 1S-95 standard employ CDMA signal processing techniques to provide
highly efficient and robust cellular telephone service. An exemplary cellular
telephone system configured substantially in accordance with the use of the
IS-95 standard is described in U.S. Patent No. 5,103,459, which is assigned to
the assignee of the present invention and fully incorporated herein by
reference. The aforesaid patent illustrates transmit, or forward-link, signal
processing in a CDMA base station. Exemplary receive, or reverse-link,
signal processing in a CDMA base station is described in U.S. Application
Serial No. 08/987,172, filed December 9, 1997, entitled MULTICHANNEL
DEMODULATOR, which is assigned to the assignee of the present invention
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and fully incorporated herein by reference. In CDMA systems, over-the-air
power control is a vital issue. An exemplary method of power control in a
CDMA system is described in U.S. Patent No. 5,056,109, which is assigned to
the assignee of the present invention and fully incorporated herein by
reference.

A primary benefit of using a CDMA over-the-air interface is that
communications are conducted over the same RF band. For example, each
mobile subscriber unit (typically a cellular telephone) in a given cellular
telephone system can communicate with the same base station by
transmitting a reverse-link signal over the same 1.25 MHz of RF spectrum.
Similarly, each base station in such a system can communicate with mobile
units by transmitting a forward-link signal over another 1.25 MHz of RF
spectrum.

Transmitting signals over the same RF spectrum provides various
benefits including, e.g. an increase in the frequency reuse of a cellular
telephone system and the ability to conduct soft handoff between two or
more base stations. Increased frequency reuse allows a greater number of
calls to be conducted over a given amount of spectrum. Soft handoff is a
robust method of transitioning a mobile unit from the coverage area of two
or more base stations that involves simultaneously interfacing with two
base stations. (In contrast, hard handoff involves terminating the interface
with a first base station before establishing the interface with a second base
station.) An exemplary method of performing soft handoff is described in
U.S. Patent No. 5,267,261, which is assigned to the assignee of the present
invention and fully incorporated herein by reference.

Under the I1S-99 and IS-707 standards (referred to hereinafter
collectively as IS-707), an IS-95-compliant communications system can
provide both voice and data communications services. Data
communications services allow digital data to be exchanged using a receiver
and an RF interface to one or more transmitters. Examples of the type of
digital data typically transmitted using the IS-707 standard include computer
files and electronic mail.

In accordance with both the IS-95 and IS-707 standards, the data
exchanged between a wireless terminal and a base station is processed in
frames. To increase the likelihood that a frame will be successfully
transmitted during a data transmission, I1S-707 employs a radio link protocol
(RLP) to track the frames transmitted successfuily, and to perform frame
retransmission when a frame is not transmitted successfully.
Retransmission is performed up to three times in 1S-707, and it is the
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responsibility of the higher layer protocols to take additional steps to ensure
that the frame transmitted is successfully.

In order to track which frames have been transmitted successfully, IS-
707 calls for an eight-bit sequence number to be included as a frame header
in each frame transmitted. The sequence number is incremented for each
frame from O to 256 and then reset back to zero. An unsuccessfully
transmitted frame is detected when a frame with an out-of-order sequence
number is received, or an error is detected using CRC checksum
information or other error detection methods. Once an unsuccessfully
transmitted frame is detected, the receiver transmits a negative-
acknowledgment message (NAK) to the transmit system that includes the
sequence number of the frame that was not received. The transmit system
then retransmits the frame including the sequence number as originally
transmitted. If the retransmitted frame is not received successfully, a second
negative-acknowledgment message is sent to the transmit system. The
transmit system typically responds by notifying the controlling application
or network layer of the failed transmission.

Under IS-95A and IS-707, frames are transmitted once every twenty
milliseconds (ms). Thus, an eight-bit sequence number can track 256 frames
transmitted over a five-second interval. Five seconds is typically sufficient
to allow a failed frame transmission to be detected, and a retransmission to
be performed, and therefore an eight-bit sequence number provides
sufficient time for frame retransmission. Thus, retransmitted frames can be
uniquely identified without ambiguity caused by a sequence “wrap-around”
whereby the eight-bit sequence number repeats.

Since the original development of IS-95A and 1S-707, however,
additional protocols and standards have been proposed and developed that
allow data to be transmitted at greater rates. Typically, these new protocols
and standards use the same frame structure as IS-95A and IS-707 in order to
maintain as much compatibility as possible with pre-existing systems and
standards. Nevertheless, while maintaining compatibility with pre-existing
standards and systems is desirable, the use of the same type of frame within
these higher rate protocols and standards substantially increases the number
of frames that are transmitted during a given period of time. For example, if
the transmission rate is increased by a factor of four, the time required to
transmit 256 frames is reduced to 1.25 seconds, rather than the five seconds
required previously. A time period of 1.25 seconds is typically insufficient to
allow a failed frame transmission to be detected, and a retransmission
attempted, before the eight-bit sequence number repeats. Thus, the use of an
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eight-bit sequence number is insufficient to allow unique identification of
frames for the time period necessary to perform the desired retransmission
sequence.

A well-known protocol, the Radio Link Protocol (RLP), uses an eight-
bit sequence counter included in frames sent over the air. The eight bits
represent the least significant bits of a twelve-bit counter kept internally at
both the receiver and the transmitter. The twelve-bit counter is updated
based on the eight-bit numbers sent over the air. It stands to reason that
delayed frames present a problem. If multiple frames are simultaneously
sent from the transmitter but are delayed with respect to each other at the
receiver, the twelve-bit counters will be incorrectly updated and the RLP will
abort.

While the number of bits in the sequence number could be increased,
such an increase would substantially alter the frame format and therefore
violate the goal of maintaining substantial compatibility with previously
existing systems and standards. Additionally, increasing the number of bits
in the sequence number would waste available bandwidth. A conventional
solution such as increasing the number of bits used to represent the
sequence counter is therefore inadequate because it would introduce
additional overhead per transmission and decrease of the net throughput of
the transport service. Hence, it would be desirable to provide a method for
extending the sequence number range without modifying the number of bits
used for the sequence number. Such a method would advantageously be
capable of interpreting an impossibly large number of missing data frames
derived from the sequence number as a delayed frame, thereby increasing
the throughput of the transport function. Thus, there is a need for an
efficient method of detecting delayed frames in a transport function using a

minimum number of bits.

SUMMARY OF THE INVENTION

The present invention is directed to an efficient method of detecting
delayed frames in a transport function using a minimum number of bits.
Accordingly, a method for detecting delayed data frames in a transport
function in which frames are sent from a transmitter to a receiver includes
the steps of comparing, for a received frame, a frame sequencing counter
number with a predetermined threshold value, the frame sequencing -
counter number being derived from a header of the received frame, and
detecting the received frame as a delayed frame if the frame sequencing
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counter number exceeds the threshold value. In one aspect of the
invention, a data transmission system advantageously includes a
transmitter, a receiver coupled to the transmitter via an interface for
receiving data frames from the transmitter, and a protocol processing
component housed in the receiver for comparing a frame sequencing
counter number with a predetermined threshold value, the frame
sequencing counter number being derived from headers of the data frames,
the protocol processing component detecting a delayed data frame if the

frame sequencing counter number exceeds the threshold value.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram of a cellular telephone system.

FIG. 2 is a schematic diagram of a transmitter and receiver.

FIG. 3 is a diagram of a frame buffer and resequencing buffer.

FIG. 4 is a flow chart illustrating the operation of a transmitter and a
receiver during a communication.

FIG. 5 is a flow chart illustrating the operation of the receiver during
the reception of a newly transmitted frame.

FIG. 6 is a flow chart illustrating the operation of the receiver during
the reception of a retransmitted frame.

FIG. 7 is a message diagram illustrating the operation of the
transmitter and the receiver during an exemplary communication.

FIG. 8 is a message diagram illustrating the operation of the
transmitter and the receiver during an exemplary communication.

FIG. 9 is a flow chart illustrating the operation of the receiver in
recognizing and processing delayed frames.

FIG. 10 is a functional diagram of a shift register used in the receiver
to update a bit value specifying the next frame to be received.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The embodiments described hereinbelow reside in a personal
communication system operating in accordance with the use of CDMA
signal processing techniques of the 1S-707 and IS-95 standards. While the
present invention is especially suited for use within such a communications .
system, it should be understood that the present invention may be

employed in various other types of communications systems that transmit

Petitioners' Exhibit 1007, p. 113
AT&T et al v. Innovative Sonic
IPR2024-01143



10

15

20

25

30

35

WO 99/60761 PCT/US99/11108

6

data via frames or packets, including both wireless and wireline
communication systems, and satellite-based communication systems.
Additionally, throughout the description, various well-known systems are
set forth in block form. This is done in order to avoid unnecessarily
obscuring the disclosure.

Various cellular systems for wireless telephone communication
employ fixed base stations that communicate with mobile units via an over-
the-air interface. Such cellular systems include, e.g., AMPS (analog), 15-54
(North American TDMA), GSM (Global System for Mobile communications
TDMA), and IS-95 (CDMA). In a preferred embodiment, the cellular system
is a CDMA system.

As illustrated in FIG. 1, a CDMA wireless telephone system generally
includes a plurality of mobile subscriber units 10, a plurality of base stations
12, a base station controller (BSC) 14, and a mobile switching center (MSC)
16. The MSC 16 is configured to interface with a conventional public switch
telephone network (PSTN) 18. The MSC 16 is also configured to interface
with the BSC 14. The BSC 14 is coupled to each base station 12 via backhaul
lines. The backhaul lines may be configured in accordance with any of
several known interfaces including, e.g., E1/TI, ATM, or IP. It is to be
understood that there can be more than one BSC 14 in the system. Each base
station 12 advantageously includes at least one sector (not shown), each
sector comprising an antenna pointed in a particular direction radially away
from the base station 12. Alternatively, each sector may comprise two
antennas for diversity reception. Each base station 12 may advantageously
be designed to support a plurality of frequency assignments (each frequency
assignment comprising 1.25 MHz. of spectrum). The intersection of a sector
and a frequency assignment may be referred to as a CDMA channel. The
base stations 12 may also be known as base station transceiver subsystems
(BTSs) 12. Alternatively, “base station” may be used in the industry to refer
collectively to a BSC 14 and one or more BTSs 12, which BTSs 12 may also be
denoted “cell sites” 12. (Alternatively, individual sectors of a given BTS 12
may be referred to as cell sites.) The mobile subscriber units 10 are typically
cellular telephones 10, and the cellular telephone system 1s advantageously a
CDMA system configured for use in accordance with the IS-95 standard.

During typical operation of the cellular telephone system, the base
stations 12 receive sets of reverse-link signals from sets of mobile units 10.
The mobile units 10 are conducting telephone calls or other
communications. Each reverse-link signal received by a given base station
12 is processed within that base station 12. The resulting data is forwarded to
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the BSC 14. The BSC 14 provides call resource allocation and mobility
management functionality including the orchestration of soft handoffs
between base stations 12. The BSC 14 also routes the received data to the
MSC 16, which provides additional routing services for interface with the
PSTN 18. Similarly, the PSTN 18 interfaces with the MSC 16, and the MSC
16 interfaces with the BSC 14, which in turn controls the base stations 12 to
transmit sets of forward-link signals to sets of mobile units 10.

In the embodiments described below, an algorithm serves to map an
eight-bit sequencing number for counting frames sent over the air into a
twelve-bit sequencing number in accordance with the Radio Link Protocol
(RLP), a protocol that is known in the art. The algorithm is advantageously
carried out with RLP software instructions and a microprocessor. In one
embodiment, an RLP component may reside in a base station 12.
Alternatively, the RLP component may reside in a BSC 14. Those of skill in
the art would appreciate that the RLP algorithm may be used not only in a
BSC 14 or a base station 12, but could be used in any transport layer in which
multiple data frames are received in a particular processing period.

In FIG. 2, two communication systems configured in accordance with
an exemplary embodiment are illustrated in block form. The higher rate
communication is being conducted from transmitter 50 to receiver 52. In an
exemplary configuration, transmitter 50 is located in a base station 12 and
receiver 52 is in a wireless terminal 10; however, the locations may be
reversed. Within transmitter 50, control system 54 receives data frames
from input/output (1/0) 56 and provides that data to encoder 58. Encoder 58
performs convolutional encoding, generating code symbols that are received
by digital modulator 60. Digital modulator 60 performs direct sequence
modulation on the code symbols with one or more binary channel codes
and one or more binary spreading codes, yielding chipped symbols that are
received by radio frequency (RF) transmitter 62. The chipped symbols are
upconverted to the carrier frequency band by RF transmitter 62 and
transmitted from antenna system 64 via diplexer 66.

Various methods and apparatus for performing the digital
modulation and RF upconversion can be employed. A set of particularly
useful methods and apparatus are_deécribed in copending U.S. Applications
Serial Nos. 08/431,180, entitled METHOD AND APPARATUS FOR
PROVIDING VARIABLE RATE DATA IN A COMMUNICATIONS
SYSTEM USING STATISTICAL. MULTIPLEXING, filed April 28, 1995;
08/395,960, entitled METHOD AND APPARATUS FOR PROVIDING
VARIABLE RATE DATA IN A COMMUNICATIONS SYSTEMS USING
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NON-ORTHOGONAL OVERFLOW CHANNELS, filed. February 28, 1995;
and 08/784,281, entitled HIGH DATA RATE SUPPLEMENTAL CHANNEL
FOR CDMA TELECOMMUNICATIONS SYSTEM, filed January 15, 1997;
each of which is assigned to the assignee of the present invention and fully
incorporated herein by reference. It should be understood that some of the
above-referenced patent applications are directed to the forward link, and are
therefore more suited for use with the transmitter 50, while others are
directed to the reverse link, and are therefore more suited for use with the
receiver 52.

In an exemplary embodiment, the data transmitted from antenna
system 64 is formatted in accordance with frames 70 that include an eight-bit
sequence field (SEQ number) 72, a retransmit flag 74, and a data field 76. A
frame 70 may include other fields that are not shown because they are not
particularly relevant to the present invention. In a preferred embodiment,
the frames are formatted substantially in accordance with the frame
structures defined in the I1S-707 standard, with the addition of retransmit flag
74.

To provide data frames to encoder 58 in an orderly manner, control
system 54 stores the frames within frame buffer 55 and updates an index
value L_V(S). Frame buffer 55 and index value L_V(S) are preferably stored
within a memory system. In a preferred embodiment, index value L_V(S) is
a twelve-bit sequence number that is incremented after the transmission of
cach frame as described in greater detail below. The least significant eight
bits of index value L_V(S) are placed in the sequence field of a frame 72.

Within receiver 52, RF receiver 80 downconverts and digitizes the
RF signals on which frame 70 is transmitted using antenna system 82 and
diplexer 84. Digital demodulator 86 demodulates the downconverted, or
“baseband,” signals using the necessary binary codes, generating soft decision
data that is received by decoder 88. Decoder 88 performs maximum
likelihood trellis, or Viterbi, decoding, yielding hard decision data 90 that is
provided to controller 91.

Controller 91 reforms frame 70 using hard decision data 90 and
determines whether the frame has been received in sequence relative to the
frames that have already been received using the SEQ number, index
variable L_V(N), and L_V(R), as well as resequencing buffer 92 and NAK
list 94 as described in further detail below.

If controller 91 determines that the frame has been received out of

sequence relative to the frames that have already been received, or if the

frame is received in error, it generates a negative-acknowledgment (NAK)
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message that is received by encoder 95. Encoder 95 performs convolutional
encoding to generate code symbols that are direct sequence spread spectrum
modulated by digital modulator 97, preferably in accordance with the IS-95
reverse link, and the chipped symbols are upconverted by RF transmit
system 98 and transmitted as NAK 83 from antenna system 82 via diplexer
84. The L_SEQ for the NAKed frame is stored within NAK list 94.

Referring again to transmitter 50, RF receiver 67 receives the RF
signal via antenna system 64 and diplexer 66. RF receiver 67 downconverts
and digitizes the RF signal, yielding samples that are demodulated using
digital demodulator 68. Decoder 69 decodes the soft decision data from
digital demodulator 68, and control systém 54 receives the hard decision
data from decoder 69, thereby detecting the NAK 83 from receiver 52
contained in the hard decision data.

Control system 54 receives NAK 83 and retrieves the NAKed frame
from transmit buffer 55. The retrieved frames are retransmitted in
accordance with the original transmission as described above (including the
original sequence number).

The configuration of frame buffer 55, resequencing buffer 92, and
indexes L_V(S), L_V(N), and L_V(R), when used in accordance with one
embodiment, are illustrated in FIG. 3. Within the transmit frame buffer 55,
frames already transmitted once are shaded, and frames to be transmitted are
clear. In a preferred embodiment, indexes L._V(S), L_V(N), and L_V(R) are
twelve-bit numbers. Index L_V(S) is set to the sequence number of the next
frame to be transmitted. When the frame is actually transmitted, the eight-
bit SEQ number of the frame is set to the eight least significant bits of index
L_V(S).

Within resequencing buffer 92, index L_V(R) is set to the twelve-bit
sequence of the next new frame expected. Index L_V(N) is set to the twelve-
bit sequence of the next frame needed for sequential delivery, or for which
processing is still pending. When a predetermined number of NAKs 83
have been sent without receipt of the corresponding frame, attempted
processing of the frame is terminated and the data with the missing frame is
passed to the higher layer protocols such as, e.g., the transport layer. As
shown, NAKed frames 96a - ¢ can be received with sequence numbers
between L_V(N) and (L_V(R)-1) MOD 4096, inclusively.

In FIG. 4, a flow diagram illustrates the operation of the transmitter 50
and receiver 52 during a communication performed in accordance with one
embodiment. The transmission begins at the transmitter at step 100, with
reception at the receiver occurring at step 101. At step 102, initialization 1is
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performed, during which index L_V(S) is set to zero within transmitter 50
and L_V(R) is set to zero within receiver 52.

At step 108, the transmitter 50 transmits a frame (indicated by the
dashed line) when data is available for transmission, with the SEQ number
of the frame being set to the eight least significant bits of index L_V(S), and
being referred to as V(5). Additionally, the retransmit flag is set to zero to
indicate that the frame is a newly transmitted frame. At step 112, index
L_V(S) is incremented MOD 4096, and at step 113 the transmitter performs
receive processing for any NAK message transmitted from receiver 52. In
one embodiment, when no data is available, “idle” frames having the
current SEQ number may be sent repeatedly until data becomes available
(idle transmissions not shown).

At step 130 the transmitter 50 determines if a NAK 83 has been
received or is pending, , and if so the NAKed frames are retrieved from the
transmit buffer using the long sequence number contained in the NAK
message and retransmitted at step 132 with the original SEQ number and the
retransmit field set to one. Once the frame is retransmitted the pending or
received NAK 83 is cleared and processing then continues at step 113.

If a NAK message has not been received or is not pending, the
transmitter returns to step 108 and the processing continues.

Within receiver 52, the processing begins at step 101, and at step 106
L_V(S) is received from transmitter 50. At step 110, receiver 52 receives any
frames transmitted from transmitter 50 at either step 108 (new
transmission), or at step 132 (retransmission), and at step 114 receiver 52
examines the status of the retransmit flag of the frame to determine if the
received frame is a retransmitted frame or a new frame. If the frame is a
retransmitted frame, retransmit processing is performed at step 116, and
then the receiver returns to step 110. If the frame is not a retransmitted
frame, first transmit processing of the frame is performed at step 120, and
then step 110 is performed again.

In FIG. 5, a flow chart illustrates the operation of receiver 52 when
processing the first transmission of a frame during step 120 of FIG. 4 in
accordance with one embodiment. The first transmission processing begins

at step 150, and at step 152 L_SEQ is set according to the following equation:
L SEQ = {L_V(R) + [256 + SEQ -V(R)] MOD 256} MOD 4096, (1)

where V(R) is the eight least significant bits of L_V(R) and SEQ is the
sequence number contained in the SEQ field of the frame being processed.

Petitioners' Exhibit 1007, p. 118
AT&T et al v. Innovative Sonic
IPR2024-01143



10

15

20

25

30

35

“WO 99/60761 PCT/US99/11108

11

At step 154 it is determined whether L_SEQ is less than L_V(N), or that the
frame has been stored in the resequencing buffer 92. If so, the frame is
discarded at step 156 and the receive system returns from first transmission
processing at step 157. As noted above, L_V(N) is set to the next frame
needed for sequential delivery of the data.

If L_SEQ is not less than L. V(N) and the frame has not been stored in
the resequencing buffer 92, it is further determined at step 158 whether
L_SEQ is greater than or equal to L_V(N) and less than L_V(R), and
whether the frame has been not stored in the resequencing buffer 92. If so,
the frame is discarded at step 156 and the receive system returns from first
transmission processing at step 157. Otherwise, it is further determined at
step 160 whether L_SEQ equals L_V(R) and therefore is the next frame
needed for sequential delivery L_V(R).

If L_SEQ does not equal L_V(R), an out-of-order frame has been
received, and the frame is stored in the resequencing buffer 92 at step 162,
and L_V(R) is set to L_SEQ at step 164. At step 166, the receive system
transmits one or more NAK messages requesting retransmission of all
unreceived frames from L_V(N) to (L_V(R) - 1) MOD 4096, inclusive. The
receive system then returns from the first transmission processing at step
176.

If, at step 160, it is determined that L_SEQ equals L_V(R), the frame
has been received in order, causing it to further be determined at step 170
whether L_V(N) equals L_V(R), which indicates that no NAKed frames are
outstanding. If L_V(N) equals L_V(R), L_N(N) and L_V(R) are
incremented MOD 4096 at step 172. The data frame is delivered to the
higher layer protocol at step 174, and the receiver 52 returns from first
transmit processing at step 176.

If it is determined at step 160 that L_V(N) does not equals L_V(R),
and therefore that NAKed frames remain outstanding, L_V(R) is
incremented MOD 4096 at step 178, and at step 180 the frame is stored in the
resequencing buffer 92. The receiver 52 then returns from the first frame
transmit processing at step 176.

In FIG. 6, a flow diagram illustrates the operation of the receiver 52
during step 116 when a retransmitted frame is received in accordance with
one embodiment. The processing of the retransmitted frame begins at step
200, and at step 202 the SEQ field in the received frame is used as the key to
look up an L_SEQ associated with the SEQ in the NAK list 94 (see FIG. 2).
At step 204 it is determined whether the L_SEQ is less than L_V(N), or
whether the frame has already been stored in the resequencing buffer 92. If
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so, the frame is discarded at step 206, and the receiver 52 returns from
retransmit processing at step 208.

If L_SEQ is not less than L_V(N), and the frame has not been stored
in the resequencing buffer 92, it is further determined at step 210 whether
L_SEQ is greater than or equal to L_V(N) and less than L_V(R), and if the
frame has not been stored in the resequencing buffer 92. If so, the frame is
stored in the resequencing buffer 92 at step 212 before step 214 is performed.
Otherwise, step 214 is performed.

At step 214, it is determined whether L_SEQ is equal to L_V(N), and if
not, the frame is discarded at step 216 because the retransmitted frame has a
sequence number that is higher than the next new frame expected, and
therefore an error has occurred. Once the frame has been discarded, receiver
52 returns from retransmitted frame processing at step 208.

If L_SEQ equals L_V(N), the data in all the contiguous frames formed
by the addition of the retransmitted frame being processed from L_V(N)
upward are delivered to the next higher processing layer at step 218, and the
delivered frames are removed from the resequencing buffer 92 at step 220.
At step 222 L_V(N) is set to LAST+1, where LAST is the long sequence
number (L_SEQ) of the last frame delivered to the higher layer at step 218.
At step 224 the frame is removed from the NAK list and the receiver 52
returns from processing the retransmitted frame at step 226.

In FIG. 7, a message diagram illustrates the messages transmitted
during an exemplary communication performed in accordance with one
embodiment. Transmitter 50 is shown on the left, and receiver 52 is shown
on the right. Transmitter 50 maintains index L_V(S), and frames are
transmitted with value V(S) in the sequence field, where V(S) is the eight
least significant bits of L_V(S). At the receiver 52 the NAK list after each
transmission is shown. All numbers are shown in hexadecimal.

The first frame 230 is transmitted when index L_V(S) is equal to
Ox2FE, and therefore with a SEQ number of OxFE. After the transmission of
frame 230, index L_V(S) is incremented to Ox2FF and frame 232 is
transmitted with a SEQ number of OxFF. Both frames 230 and 232 are
received successfully by receiver 52, causing index L_V(R) to increment
twice from 0x2FE to 0x300.

Frame 234 is transmitted with a SEQ number of 0x00 and is not
successfully received by receiver 52. 1. V(8) is then incremented to 0x301,
and frame 236 is transmitted with a SEQ number of 0x01 and is received

successfully by receiver 52.
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Upon receipt of frame 236, receiver 52 detects the out-of-order
sequence number because frame 234 was not received. In response, receiver
52 generates NAK message 240 containing the full twelve-bit index L_V(R)
for the unreceived frame 0x300. Additionally, receiver 52 updates the NAK
list 94 to indicate that a NAK 83 has been transmitted for a frame with SEQ
number 0x00 and L_SEQ number 0x300. Also, receiver 52 starts a NAK
timer, which tracks the time that has expired since the transmission of NAK
message 240.

During the transmission of NAK message 240, transmitter 50
transmits another frame 238 with a SEQ number of 0x02, which is received
successfully by receiver 52. Upon receipt of NAK message 240, transmitter 50
generates retransmitted frame 242 having SEQ number O0x00 and the
retransmit flag 74 (see FIG. 2) is set to one. Upon receipt of retransmitted
frame 242, receiver 52 detects the retransmission bit and matches the SEQ
number with the SEQ number in NAK list 94. Once the match is made,
retransmitted frame 242 is placed within the resequencing buffer 92 (see FIG.
2) and the entry within NAK list 94 is removed. Frames 244 and 246 are
then transmitted and received in normal fashion.

In FIG. 8, a message diagram further illustrates the operation of
transmitter 50 and receiver 52 during a transmission in which the sequence
number “wraps-around,” when performed in accordance with one
embodiment. Frames 240a and 240b are transmitted with SEQ numbers OxFE
(all numbers are in hexadecimal) and OxFF, respectively, which correspond
to values of 0x2FE and 0x2FF for index L_V(S), and are successfully received
by receiver 52, causing L_V(R) to be incremented from Ox2FE to 0x300.

Frame 240c¢ includes SEQ number 0x00 but is not successfully received
by receiver 52. Frame 240d includes SEQ number 0x01 and is received
properly by receiver 52. Upon receipt of frame 240d, receiver 52 detects that
the SEQ number is greater than the eight least significant bits of L_V(R), and
therefore that a frame has been received out of order. In response, receiver
52 updates L_V(R) to 0x302, which corresponds to the next expected frame,
and places the SEQ number of the unreceived frame into NAK list 94.
Additionally, receiver 52 transmits NAK 241 containing the complete
L_SEQ number 0x300 of the frame that was not received, and initiates a
timer that tracks the amount of time that has expired since the transmission
of the NAK 241. As shown in FIG. 8, however, NAK 241 is not received
successfully by transmitter 50.

Transmitter 50 continues to transmit frames as shown, including
frames 240e - 240j, all of which are successfully received by receiver 52.
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During the transmission of frames 240e - 240j, index L_V(S) changes from
0x302 to 0x400, causing a wrap-around in eight least significant bits, and
therefore in the SEQ number contained in the frames.

Frame 240k is transmitted with SEQ number 0x01 and is not received
successfully by receiver 52. Frame 2401 is transmitted with SEQ number 0x02
and is received successfully by receiver 52. Upon receipt of frame 2401,
receiver 52 detects an out-of-order transmission, and responds by
transmitting NAK 243 containing sequence value 0x401 and by adding
sequence number 0x401 to NAK list 94. Additionally, at this time the timer
for NAK 241 expires, causing a second NAK 245 containing sequence value
0x300 to be transmitted to transmitter 50. Thus, a second NAK is
transmitted for frame 240c. Additionally, receiver 52 sets L_V(R) to the next
expected sequence number 0x403. It should be noted that the sequence
numbers transmitted in NAKs 243 and 245 could be transmitted in a single
NAK message.

Transmitter 50 responds to NAKs 243 and 245 by transmitting
retransmitted frame 242a containing the data from frame 240k, and
retransmitted frame 242b containing the data from frame 240c. Upon receipt
of retransmission frame 242a, receiver 52 identifies the frame as a
retransmitted frame based on the status of retransmit flag 74 (see FIG. 2).
Once the frame is identified as a retransmitted frame, receiver 52 performs a
lookup within NAK list 94, using the SEQ number, and determines which
frame has been retransmitted. Retransmitted frame 242a is then placed in
the appropriate location within resequencing buffer 92 (see FIG. 2), and the
corresponding entry is removed from NAK list 94.

Upon receipt of retransmission frame 242b, receiver 52 also identifies
the type of frame and performs a lookup within NAK list 94. When the
identity of the frame is determined, it is placed within the resequencing
buffer 92 (see FIG. 2), and the corresponding entry is removed from NAK list
94. Transmitter 50 then transmits frame 240m having sequence number
0x03, which is successfully received by receiver 52. At this point, NAK list 94
is empty. ,

As should be evident from the transmission shown in FIG. 8§,
marking frames as either “new” or “retransmitted” allows the receiver 52 to
properly process both new and retransmitted frames that have the same SEQ
numbers even when wrap-around of the sequence number occurs during a
retransmission. This is possible because a retransmitted frame with the
same SEQ number as a newly transmitted frame can be distinguished by the
retransmit flag. Thus, a greater number of frames may be processed using an
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eight-bit sequence number, which supports significantly higher data rates
while maintaining substantial computability with pre-existing standards.

In FIG. 9, a flow chart illustrates the operation of the receiver 52 in
recognizing and processing delayed frames in accordance with one
embodiment. A delayed frame may be defined as an RLP frame that is
transmitted at the same time on the over-the-air interface with a group, or
bundle, of other RLP frames, but has experienced a significantly different
delay (e.g., due to a different path length) on its way to the receiver 52. In
accordance with the IS-707-A standard and RLP, a known protocol for
retransmission of data frames, frames are sent over the air in twenty-
millisecond (ms) intervals. If the difference in the delay is more than
twenty ms, the delayed frame will be received in one of the following
twenty-ms processing intervals identified in IS-707-A. If not detected as a
delayed frame, a delayed RLP frame may cause an RLP reset.

Equation (1), described above in connection with FIGS. 4-6, presents a
method for mapping the eight-bit SEQ number (which is transmitted as a
frame header over the air) into a twelve-bit L_SEQ number at the receiver
52 to keep track of frame sequence. If, by way of example, frames 1, 2, and 4
of a four-frame bundle are received within the same twenty-ms time
interval, but frame 3 is delayed and is received in the following twenty-ms

time interval, equation (1) yields the following value for L_SEQ:

L_SEQ = {L_V(R) + [256 + SEQ - V(R)] MOD 256} MOD 4096
= {5+ [256 + 3 — 5] MOD 256} MOD 4096
=5+ 254,

which indicates that 254 frames are missing. Clearly, this is not the correct
interpretation because it is impossible to miss 254 frames within a twenty-
ms time interval. In the embodiment depicted in FIG. 9, an RLP algorithm
advantageously categorizes such a frame as a delayed frame at the receiver
52.

In the embodiment of FIG. 9, the value D denotes the maximum
difference in the arrival time for RLP frames that are transmitted in the
same twenty-ms time interval on the over-the-air interface. D is expressed
in units of twenty-ms time intervals and is typically zero, one, or two. The
number V(R),, denotes the value of V(R) at a time of D x 20 ms ago. The
value N, denotes the maximum number of frames that can be sent in one
twenty-ms time interval. N, may be eight in a particular embodiment. In

another embodiment, N, may be four.
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In step 300, a frame is received at the receiver 52. The algorithm then
proceeds to step 302 and determines whether the frame is a new frame. If
the frame is a new frame, the algorithm proceeds to step 304. If the frame is
not a new frame, the algorithm proceeds to step 306 to process the frame as a
retransmitted frame. In step 306, the algorithm processes the frame as a
retransmitted frame via a table, as described above. The algorithm then
returns to step 300 and receives the next frame.

In step 304, the algorithm determines whether L_V(R) has been
updated within the past D x 20 ms. L_V(R) is the twelve-bit value of V(R),
which points to the next frame the RLP algorithm expects to receive in the
receive buffer. If L_V(R) has not been updated in the past D x 20 ms,
equation (1) will not yield an impossibly large number of missing frames, so
the algorithm proceeds to step 306, processing the frame as a retransmitted
frame. If L_V(R) has been updated within the past D x 20 ms, there is a
possibility that the new frame is a delayed frame, and the algorithm proceeds
to step 308.

In step 308, the algorithm commences new frame processing by
computing the value H = (256 + SEQ - V(R); ) MOD 256. The algorithm
then proceeds to step 310. In step 310, the algorithm determines whether H

is greater than N, x D. If H is greater than N, x D, the algorithm detects

the frame as a delayed frame and proceeds to step 306, advantageously
processing the detected delayed frame as a retransmitted frame. Those of
skill in the art would understand that because L_SEQ equals [L_V(R) + H]
MOD 4096 (see equation (1)), checking if H is greater than the threshold

value N_, x D (which represents the maximum number of frames that

could be missing) simply amounts to comparing L_SEQ with a threshold
value. If L_SEQ is found to exceed the threshold value, a delayed frame is
detected and processed accordingly. Those of skill in the art would likewise
appreciate that in an alternate embodiment not employing RLP frames, the
delayed frame need not necessarily be processed as a retransmitted frame,
but might instead be processed in some other manner. If H is not greater
than N__ x D, the algorithm proceeds to step 312 and processes the frame as
a new frame via equation (1), as described above. The algorithm then
returns to step 300 and receives the next frame.

In one embodiment, illustrated in FIG. 10, a shift register 400 in the
receiver 52 (see FIG. 2) may advantageously be used to keep track of the
value of V(R);,. The shift register 400 must have D+1 stages (i.e., the shift
register 400 must have a number of bits equal to (D+1) multiplied by the bit

length of V(R)). The bit value V(R) is put into the shift register 400 and, as
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shown, the shift register 400 is shifted every twenty ms to update V(R), . If
L_V(R) (or, equivalently, V(R)) was not updated within the past twenty-ms
time interval, a special value predetermined to denote a “null” symbol is
advantageously placed in the shift register 400 to represent that no change
took place.

Preferred embodiments of the present invention have thus been
shown and described. It would be apparent to one of ordinary skill in the
art, however, that numerous alterations may be made to the embodiments
herein disclosed without departing from the spirit or scope of the invention.
Therefore, the present invention is not to be limited except in accordance

with the following claims.

WE CLAIM:
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CLAIMS
1. A method of detecting a delayed frame in a transport function
wherein a plurality of frames are sent from a transmitter to a receiver, the
method comprising the steps of:
comparing, for a received frame, a frame sequencing counter
number with a predetermined threshold value, the frame sequencing
counter number being derived from a header of the received frame; and
detecting the received frame as a delayed frame if the frame
sequencing counter number exceeds the predetermined threshold value.

2. The method of claim 1, further comprising the step of

processing a detected delayed frame as a retransmitted frame.

3. The method of claim 1, wherein the plurality of frames is sent
in bundles of frames, each bundle including an equal number of frames, the
frames within any bundle being sent simultaneously, and wherein the
comparing step comprises:

comparing the frame sequencing counter number with a
threshold value proportional to the product of the number of frames within
a bundle and the maximum delay time in frame-length time increments

between frames sent in a bundle.

4. The method of claim 1, wherein the transport function is a

Radio Link Protocol interface.

5. An apparatus for detecting a delayed frame in a transport
function wherein a plurality of frames are sent from a transmitter to a
receiver, the apparatus comprising:

means for comparing, for a received frame, a frame sequencing
counter number with a predetermined threshold value, the frame
sequencing counter number being derived from a header of the received
frame; and

means for detecting the received frame as a delayed frame if the
frame sequencing counter number exceeds the predetermined threshold

value.
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6. The apparatus of claim 5, further comprising means for
processing a detected delayed frame as a retransmitted frame.

7. The apparatus of claim 5, wherein the plurality of frames is
sent in bundles of frames, each bundle including an equal number of
frames, the frames within any bundle being sent simultaneously, and
wherein the means for comparing comprises:

means for comparing the frame sequencing counter number
with a threshold value proportional to the product of the number of frames
within a bundle and the maximum delay time in frame-length time
increments between frames sent in a bundle.

8. The apparatus of claim 5, wherein the transport function is a

Radio Link Protocol interface.

9. A data transmission system, comprising:

a transmitter;

a receiver coupled to the transmitter via an interface for
receiving data frames from the transmitter; and

a protocol processing component housed in the receiver for
comparing a frame sequencing counter number with a predetermined
threshold value, the frame sequencing counter number being derived
from headers of the data frames,

wherein the protocol processing component detects a delayed
data frame if the frame sequencing counter number for that frame
exceeds the predetermined threshold value.

10. The data transmission system of claim 9, wherein the data
frames are transmitted in groups having equal numbers of frames, the
frames within any group being transmitted simultaneously, and wherein
the predetermined threshold value comprises a value proportional to the
product of the number of frames within a group and the maximum delay

time in frame-length time increments between frames sent in a group.

11.  The data transmission system of claim 9, wherein the protocol
processing component serves to process delayed frames as retransmitted

frames.
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TNTW5S,

(001 5]
BAREERHEE H ORIV T TR HE A > X —T = A AR U TR

w h EIEET B EERMBEFHNT S, 2OXS5HLTRE, FIZIEAMP
S (rFur), 1S—54 (EKTDMA), GSM (BIE@EEHYT— L
ATLTDMA) , BKUTIS—95 (CDMA) ZFATWVS, IFELWLHE
HHTIEEILZTRECDMAT AT LTH S,

(0016]

K 1”3 £S5, CDMASERY X7 Ld—ICEEOMAZ L= > k
10, #HEORMN1 2, 1D0EMHa>y ra—S (BSC) 14, BLU1
DOBEIZH Y% (MSC) 1 6EFTATYVS, MS C 1 6 XIHRDLNRERS
L (PSTN) 1 82AYA—T A ALTHKENS, MSC 1 6l13Fk
BSC14&A2X—TxAALTHIKENS, BSC14E\vIrR—IL-ZF
> (backhaul line) T#EME 1 2 &8I Nd, NV T R—IL - T4 2%,
MAEEL/T1, ATM, FEEF I PEFBNWODDEHDA X —T A
ADENMNICEOFKENTE R, AT LK1 DL EOFME 1 4 H58H D
155 L IFHRENBRNETH S, HME 1 237G ICE0E< s 1 D0
Y72 (KR8d) ZEdr, w57 ZIGEME 1 2 D 5BESHRICGEE D A RFED
HERRT % 1DOD7 VT FEEL TS, HEWVIEERE. 7 ZIEZ AN
— VT AREHD2RDT VT FEEZALTE X, A 1 2 3FmaicbE
BOBEPRE LY BEWNEESL X 1. 2 5MH z AT RS LD BRRS) ZHR
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(10 F£2002-516527
— RFBEIITHESTENTE LW, 17 XD (intersection) 36 & O JE B EEY
WBCDMAF ¥ XILVELTEBBENTE KW, HtF 1 23252
—NeYTTRFL (BTSs) 128 LTHIBNS, HBWVIE “HHFE" 31T
BT 1DDOBSC14BET 1D EDBT S 1 2 IcHEKMICBEN,
CTNHDBTS 1 2@FEE “WILP AL 1 22RRLTERY, (BBHWETE
72, BAB5NEBTS 1 20fH4ADE 7 X)L A hEENTE LY, ) .
BEmAZ L= b1 OXREMNCEIVSETEL 0THO, ZLTRIVSER
VAT LEHMEICE T S — 9 SEAEDEHICHE > THIKENIZCDMA X T
LTH%,
(001 7]

VTGS AT LOREWNZEER, BfR 1 2 388k 1=v ~ 1 0D+t
v M S BRI TV IEREZET S, Bk =y M1 0. Eikd
FEFEREMOBEZIIL TNBE, G2 5NHHE 1 2 TREI NS/
U2 OESIEZFOHRMF 1 2 NTUEIE NS, fRELTHEUZT—HIE, BS
C 1 4icfiztENsd, BSC 1 4IFMFDOISIEDAIE & FEMF 1 2 DY 7 kN
¥V RATDOF—2r X L —3 3 > (orchestration) % & TS EIEES FEESEE & LG
9%, BSC14RELZETFT—XEMSC16IcHEL, MSC16W&EPST
N18&AYE—TxARTDIZDDNINNEIV—F 1 2 TY—ECRZMIET %
o IiEfIC, PSTN18WEMSC16&A>Z—TxAAL,. MSC16&EBS
ClatAR2—TxAAL, BSC1 4 FEBMOBEAI= Y I 1 0ITHEEL
HDNETTIY > ZE 57202 T % 7= b HMR 1 2 ZEFICHIfS %,

(001 8]

NELDFGEHNIC FNT, 7T AL KGR SN2 L— LB A a8
I8 By FDU— Y ABESZEHOFEINOMKRY > 7aka)y (RLP) I
WH>T1 28y b= VAR v EV T T 5WMERT S, 7)Y X
BHEICB RLPY 7 F o 7mallovsrralatwyd b L EICHTE
N5, —FRHNCENT, RL PRKESREZ 1 DO 1 218 LTH X,
HBHNMIRL PRUKERIZI1IDDOBSC14IBLTEIY, TN5DOFMIER
LP7)LdY XLHABS C1 4 FGEME1 2HTHHEENSIEND TERL.
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(an K#£2002-516527
ZHET—R T L— LR ICZE S NS ED S U AR— LA YIC
BOTHMHENS WS T EDEMERED S,
(001 9]

X 2 i, BEEERZR RAEHENICHE > TR E Nz 2 DOEE S R T LTy 7
DETHREINT VS, FEilEEIEREIR S 0 52ER 5 21ICE NS, HH
ZRE T, JXMEER 5 0l 1 DOEMIE 1 21SfiiE L., 2G4 5 21& 1 DOME
A 1 ONICH B, TOREBIENTH > TEH IV, RERS5 ONTIE, HilfH
VATIE AGAHEEE (1,/70) 560567 —XT7L—LEZELT, TOD
T — RTS8 5 8 It %, SR 5 8ITEE DR HLZITV. T 1 XL
6 O TRZIEINSOA— R VRIVEFET S, T 0 VXV 6 013 1
DLUEDINAFVY - Fo 2 )V A—FEBXRC 1 DN O F VRO — R 26T
50— R VRIS EA LT b —5 2 ZZERE O, IESGEE R (RF)
EEAR 6 21X > TRIEENSF v T R 2RV (chipped symbols)Z pEHIT %

o FU T RIVRIVIER FIXERR6 212 &Ko THOXEREGH T v TEHBE N,
BATLIY 6 6FRHTT YT FIATL6 4D 5EEEINS,
[(0020]

T4 VVERBEUORF 7 v PEEEITS ML OFkB L UCHEMEHI N
9%, FRCHMZTiEB LUy Md, HBHOXROKEHBICERE 1
TWVW3, HIBHFEHS08 7431180, #EMETHODANDAPPA
RATUSFORPROVIDINGVARIABLERATEDATAINA
COMMUNICATIONSSYSTEMUSINGSTATISTICAL
MULTIPLEXING MatNZHE(LZMEH U EEE S AT LICEBT Sr[28
L— b7 — 27263 5 /BB X OHE) |1 99 544 H 2 8 Ui, %
508,395, 960, Z#E IMETHODANDAPPARATUSFOR
PROVIDINGVARIABLERATEDATAINACOMMUNIC
ATIONSSYSTEMSUSINGNON—ORTHOGONALOVER
FLOWCHANNELS GEERA—/N—Ta—F v x)VEMHHLEEEY X
TLICHBTBEL— 7T — 222G T 575X UREE) 1 1995F2H2
8 Hig : BIUHEHERS08 7784, 281, KEHIGHDATARA
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a2 H#£2002—516527

TESUPPLEMENTALCHANNELFORCDMATELECOMM
UNICATIONSSYSTEM (CDMABRERLEY AT LHOEMT—X
SnFvxIL) 1199 741 H1 5 HEEH ; ShbHDZENZTNE, AFEMN
DFEZNICEEIN, s[HENB XD DOFCHMAEN S, il
FARFTFHED B % & DI, ESIMY > ZICEHAIN, LIz TEER5 08D
fEIHICE B L THEDY ., XhoEDIEw5Im) O 2ICEAITN, Lizh->T
ZAEARD 2 E DT HICE L TWVB T EMNHIREI NS,
[0021]

B RN FAEFICIN T, 72T AT LG 4D EREEINET—&2IE8 Y
w kD= AT —)VE (SEQHE) 72, HEETIZITT 4, BXUT
— 2T 4 —I)VRT7T 6ZFETL—LT7T0ICH->TITA—<y hENTWS, 7L
— s 7 O FAFRINITFICERD 2V D KREN TR WD T ¢+ —IL RES
ATEEV, WWELWHBHEITIZ, 7L—LIEAREMNIC T S—7 0 7 HHEITEE
ENETLU—LNEICES> T, EFHEEET I T 42 MLT T+ —< v &
N5,

[(0022]

F—H2 T L— LW O FE T 56 5 8 It B f=dic, HIfls X745
AFTL—LXy T 7 5 5HICT L—LEEREL, 1> FT v 7 AEL_V (S)
EERHDEDICT S, TL—LRy T 75 58K Ty 7 AlL__V (S)
. ATCY T ATFTLACERMEINS BT LW, T LWIAHITIE., 1
FwHZZEL _V (S) F1 28y FOY—Hr Y ARSTHO, FHUIETEH
WCREL KRN D X3 ICE T L— LDXERICIERENDS, (27T vy 7 AEL V
(S) DREELMEDNEVWE Y ME T L—LDI—F 2 AT 4 —ILRT 2
ICREHTE NS,

[(0023]

ZIEER5 2NTE. RFZERS VI TL—LTOBTVTFYATL82H
KORA TV I 8AZMHHLTEEEINE R GESZAY VEBMBROTT «
TRIET B, T4 P RIVENRE 8 6 IR NA ) O— REMHL TR >V
BEENTEET DL "N -ZNV R OEEZEFL. H588 8Ick>T
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(13) F£2002-516527
ZEENDY T TV a v (soft decision) T—&2EFLET B, HSHRS 81
VA hE—S59 LT BN—RF U a =X 9 0 EH LT, IAD
WEETEDH B kLU X (trellis), i3, HS5EZETT %,
(002 4]

ayhEa—59 1. N—FFIYaryr—X90&#HLTIL—LT0%
TEDZEZ, ZLTHTESICHE LI EBRB XS5 %/ Ny 779 2 NAKY
AF94DESIESEQHES, f7wv 7 AEL V (N) , BXUTL V (R
) LT, %7 L—LDBUCZEIN TV T L—LIcx UTIEZ IC2ZEE
NTWIEE S ERET %,

[(0025]

LEL., aAYra—J9 1A, JL—LERBUCZEEINTHWETL—LIIx LT
42 THRLZEENTOIRERET S E, FEFE LT L—LNM- TRET N
BERETHE, TNEFFERISICE>TREINBZ R HHT T =T v 7./
wP AR (NAK) XAwvt—IZFKT %, 15459 537456 <{&E56 1 S —
95 UN—R) VT T, TaPVHIVEWEI TICE o> TEMEINIEA L
T — VAP ERANRT NS LTHAHa— R VRIVERERT B TzHicEadHriA
AT EEITV., Fl2F v TR VRIVER FEEYATLISICE>TT v
BHENTFTLTEATL Y8 ABMAHLTT VT FH VAT L8 2MHENAKS
3ELTHEEENS, NAKENEZTL—LHDL _ _SEQWENAKUZXEL94
NICEREN D,

[(0026]

HOWLEER S 0BT 5L, RFZEWRE6TET VT FIATLEABXT
ZATLIST6 6ZFHUTR FESZ32ET%, RFZEHR6TERFESE
R VBB IOT 2 2L L, T P RIVIEGRR G 8 B L THEIAE NS
YN REENT S, HEAHRE6 9E T PHINVENRIRE 8HHDY T FT Y
VIR EEEL L, FUTHIS AT L5 43HEHR6 9O HN—FRF Yy
ST =REZE L, FRUCK S TN F TP a YT —RICFENTV 532G
52h5MDNAK 8 3%EBRHNT %,

(0027]
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(14) K#£2002-516527

HES 2725 AENAK 8 3EZEL, RETL—LNAXyT7755M5NA
KENiz7 L—L%ZEINT %, FERENETL—LE ER UL S RO
— U ABSEGAT) ROIDFEGITHE > THEE I NS,

[0028]

1 ZEFIcHE> THEHENB L&D, JL—LNw T 7 55, HEGIY 77
92BXUCAYTYZAL_V (S), L_V (N), BXUTL_V (R) O
RIEK B ITRENT WS, RETL—LNy 77 5 5 NTIE. BISEES T
L—LE—ERE X N (shaded). EEENBZRETL—LEZUTEN%, iFEL
WEEFITE, A>T Z ALV (S), L_V (ND, BXTL_V (R)
F128y hBETHB, 72T v Z7AL_V (S) BEEINEZXRERTL—
LDI—lr 2V AFHFICHREE NS, T L —LWHEBICEEINSR, JL—LD
SYYFSEQHKEIZ AT v ZRXL V (S) ORLEEMNHO/NENEE Y K
IREIND,

[0029]

HEANY 77 9 20T, 7172 RXL V (R) 3HFEFENSZH LR
DIL—LD1 28y F—FYRCHEENDS, AT vZAL_V (N) &
JIEGE D D12 6DIC F TG IR BARTE TH % 12D Z R T L—LD 1 2 B
w R = Y RACEREEND, NAK 8 3D TEENHSHINIET ST L—LA
ZZE B TIE S NIZRFCIE, A LNIZT L— L DUBIIHFSE ., kT L
— LR T2 T —REBAE NSV AR— L AVYDESI LD ENDL ALY
Ok lcZfbEnsb, NAKENETL—L96 al/iE96 cld. IRTED
5<%HTL V (N) & (L _V (R) —1) MOD4096&tDlD>—7r
VAE GRS TCREENE S,

[(0030]

AICEBNT, Tua—XiF 1 FHRHNCHE> TEITENTIEHDORELR S 0F
KUORZEIRS 2OEFZHHL TWA, IXMEE AT v 71 00 TAEHRTHED
. ZERTOZEEATY 101 TRECS, A7 v 710 2TiE. #IHEHLFr
b, ZORMA>Tv 7 ALV (S) FEEHRS ONTEICREEN., L
V (R) F2ZEEH5 2N TERICREE NS,
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(15 K#£2002-516527
(003 1]

27w 1 08T, T—HAMEGHHEAF, 7L —LDSEQHESIEZA T v
ALV (S) OHEFEWNPERNDEE Y MIHREINTED, £XT7L—LV
(S) LLTBHEEINTVWSE 7L —LDOSEQHRSEHLTED, HEWIRS5 0
TDTVL—LZXETS GHRITRT) o 51, HEETI7ET L— LA
LLREENETL—LTH S LT Enic@iednsg, Arv7F1127T
CAYTYy ALV (S) EMOD4 09 6ictEmEN, FLTRAT Y711
STREERIZERS 2HhEEETNIZVTNONAK Ay =L TEZ
BUP7ZIT5, 1ZEHlicBNT. EOT—XEFIHARGETH B, HIEDS E
QF/HEZHL TS "M 7L —LiGd 7T —XHDFIHAERICE S £ THOIR L%
LBNTH KW R EERENTHEY) |

[(0032]

27w T 130 THEEMS 0BNAK S8 3WZEINEAIZRIZRIETH S
WEUEL, TLTE LT3 A6NAKENAZTL—LENAK X vE—JicF
EFNEOY =T VY RABSZMEHLUTERET L—LNy T 75 EIEN, AT
w1 32THRAIDOSEQHESELELICHERFEIN, ZLTHREEZ r—ILFIEZ
Lalcty hENbd, WoltATL—AIERIEZHERBEINLINERITZEL
TENAKS83INRZUTENB E, ZD%AT v 1 1 3 TRMAE L,

[0033]

HEUNAKA Yy E—IWRZEENGTODNXZEIRINETHEVELIE, BERE

A7 w710 8ITEHED ., LR,
(003 4]

ZEAN5 2INTIE. ATy 710 1 TUHDPEED, £/2X57v 71 06TL
_V (S) MEEEHRLS OMERZETINS, XA7v 11 07T, ZE485 21F%EE
S5 0MHLRATY 108 FHLWVER FHEX7y 7132 FHERE L
LODTREEBENZTL—LEZZEL. TLTRATy 1 1 4 TZERS 213%
BLET L —LMNHREENET L —LDH LW T L— L ZINET SH7-DICT
L—LOEEET 7 DIREZ RS, & LT L —LAHEET7 L —LTHNE
. ERAEUMMNZ Ty 11 6 Tirbh. TLTEDOBRZERIATY 110
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(16) K#£2002-516527
WK%, B LT L—LDHRERE T L—LTEVWESIE, 7L —LORFDKEUL
HMW 27w 1 20THbh, ZLTZOBRAT Y11 0DHTITbN %,
[(0035]

M 5icBNT, 7a—Fv— & 1 HEFNCRET HK4 DT v 71 2 0 DM
M. 7 L—LDRMHIDREZNIT ZHFDOZEMR S 2 DFEZ/RLTWS, Il
DEFUHE AT v 71 50 THED, TLTATvF1527TL  SEQWEX
N> THRAEET NS,

[(0036]

L SEQ= {L_V (R) +[256+SEQ_V (R) [MOD256} MOD4096, (1)
22TV (R) 3LV (R) ORLEEHONEZ N8 E Y FTHH, FXSE
QIFMHENTVWETL—LDSEQ7 4 —IVRIZHFEND I~ VAKSTH
%, A7vF154TL_SEQML_V (N) UF»ESH, FeTL—LN
HEHIS T 7 9 2ICERENITENESDWNREE NS, L LZ5%5, AT v
F156TTL—LIEFBTOHN, ZTLUTAT Y157 T2 EVAT LIZRAD
EEWMHN SRS, Uk 3ic, LV (N) &7 —X DL D IC b EE5m R
DT L—LICHFHEENS,

(003 7]

tELL_ _SEQML_V (N) UFTHEL., ZLTTL—LAHNI YT 7
9 2ICERENTVWATNSE., S5ICEDRFYy 158 CL_SEQAL_V
(N) UEAFEZEZEHFELOIBITL _V (R) AR, ZLTT L—LDHEH
IS T 7 9 2ICEHENTWED > TENEISDIREE NS, ELZEIEDL,
A7v 156 TTL—LIFEBETON, £12RXTv 1 57 TREVAT L
PIOREAHEDN SRS, TEEFIUE, EHIKIEDAXFTv 1 60TL __SEQ
MLV (R) EFELWLHES HWREEN, LIEMS>TIHED DI=HICL  V
(R) L7z %,

[0038]

BELL SEQML _V (R) &HULLI AN, HBFEND T L—LHZEE
N, A7v 716 2TTL—LEHEESNY 779 2ICER-EN, TLTATY
71647TL _V (R) XL _ SEQICHEENS, A7vT166T. ZE¥
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an R#£2002-516527
ATLEL V. (N) 25 (L V (R) —1) MOD4096ZFTZILIN
TORZET L—LOMIEGEERT B2 1 DLLEDONAK X vt—I %k E
T %, TOBRATV 17 6 TRIEYAT LIIERMDEGBUIN SRS,
(0039]

HELATwv7160T, L_SEQAL_V (R) LW EAREETNS

L TL—LERLAICZEEN, FRUE AT 1 7T0TL V (N) ALV
(R) &FLWHES M ZPREETE T, EONAKINET L—LEHV &0y
(outstanding) T &Z/R9, &LL_V (N) AL _V (R) EZLELINE. X
w1 727TL_V (N) BXTL_ V (R) ¥MOD4 09 6icEmENs
o ATwIT1TATT—RTL—LEXOENMNDOL A YD1 b )UTESN,
TLTRAT w7176 T3G25 2 XEVORGUHN SRS,

(0040]

HELATwv 71 60TL_V (N) ALV (R) &FELL &L, Lo T
NAKENTL—LMWHIDEETH L LEE s e, X7v 71 787TL
~_V (R) EMOD4096ictHmEN, ZLTCAT v 180 TTL—LIEH
Blg/ Ny 77 9 2ICERMENDS, REAR5 2 TDHATv T 17 6 THRADT
L— LA EN RS,

(0041]

X6 iCFBNT, Ta—XIE 1 HRHNIHE> THRAET L—LWZEENLE AT
w1 1 6 DRIDAZEIRS 2 DENEZ/RL TWD, HIRET L—LOUPIE R T
w200 THED, ZLTATYT202T2Z ETL—LADSEQT r—Jb
FENAKURXEF94 (X2 WOSEQELEHEITSL SEQZEIYIYT
W BB LTHHENS, X7 204 TL SEQAL _V (N) LK
THHZMNES ., T2ZT7 L—LOBHCHES) Ny 77 9 2IcEEENTENE S
WINREENS, BLEDIZEL, ATy T206 TTL—LEFBETLHN. £L
TATv 720 8 TGO 2 FHEAEUINLR %,

(004 2]

HELUL__SEQMAML_V (N) UIFTCERLS., ZFLTT L—LNHHEAYIINY T 7

9 2ICEBEEIN TV, A7y 721 0TL _SEQML_V (N
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(18) K#£2002-516527
) KOREDOHEREZIFELWOOEBEITL _V (R) UFhESI L, £lT71L—
LDVFREHIN T 7 9 2ICE R EINT WD STz ES DN E SICIREI NS,
ELZSE5. ATy 2 1 ANFITENBLENCAT Yy 212 TITL—LIE
HAESSY 77 9 2ICEEME NS, TERTUE, AT v 72 1 4039 78Nn%
(004 3]

AF5wF2147T, L_SEQML_V (N) &FHELLMES hIPEEN,
HELEHELLL RTINS TL—LIE AT v 721 6 THTOHNS, T87% 513,
HXEET =L ENEZROF LT L—LE D EFmnI—r V ABSEE
L., TIWICT S —DREL TS5 TH B, —ETL—LBETENE L, AT
w2 0 8 TRIEAR5 2 FHRET L—LUBIN SRS,

(004 4]

HE&LL SEQAL _V (N) EELUNE, LV (N) 7 v IFI—FK
WAL E N TV A HEET7 L—LOBEMC K DRI NI XTOMET L— L
BB T7F—RIFIATy 721 8TRDED GO L 1 VI | &SN, F
LTHIEESINZTL—LIE ATy 72 2 O THRANY 77 9 2h5RHIN53
o AFwF2227TL_V (N) ZLAST+1licky &, TTTLAST
AT 721 8TEKOGEMDLAVICH [ EEINITZRK T L—LDENT—r
YZFH (L_SEQ) TH%, A7v 224 TI7L—LENAKIYRXDS
R, ZFLUTRTY 226 TRIES 2EHEET L—LZQET S5 &
5%,

[0045]

X 7iCBNT, Awb—I KL 1 EFEHNICHE > THEITE NIeBRINZZEE I
EEENEA Yy E—UZR LT WS, KEen b5 O REN., 2ZEdR5 21
LINRENT NS, EERS 0 A>T ALV (S) ZE{FL. LT
TL—LZFy—r AT 4 —IVRICBFBEV (S) LELBIEREENS, T
TV (S) &LV (S) OREEIEMEONTNE Y N THBH, 2525 2T
BHREEBONAKY X FARENTVS, TRTOFZHEANZH T <)L (h
exadecimal) TRENTWVS,
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(19 H#£2002—516527

[(0046]

W1 T7L—L230l@F ATy 7 ALV (S) HOX2FE&EFLLEE,
L7eM>TSEQRSOXFEEET B EXREFEEINS, 7L—L42 3 0DEE
%, 77w Z7AL V (S) F0X2FFiEmEh, 7L—2L2321&SE
QBSOXFFEAELTREREENS, 7L—L230BKU2 3 21FHic2E0
52k oifliczEEn, 71>7v7AL V (R) ZOX2FEMNH0 X
300 2MBICEMNEE 5,

(0047]

TL—L234FSEQRESOXQO0ZAFLTHEEIN, G5 2i1ckoT
RIS ZIEESNEY, LV (S) EFZDH0 X3 0 LicmEh, ZLT
TL—L236FSEQHEZOX01ZGLTREETN, 25455 21X DD
HIZZEEN S,

(00 48]

TL—L236DRMEICHBVT, ZEMRL 2T L—L2 3 42 EEI NG
STeDTEEND S —r Y AB S 2T 5, THITEZA T, 2585 21326
Lo/l —L0X300DEHDE1 28y FDAYFyZ XLV (R
) ZEUNAKAYE—2 4 0%3LET 5, THICRERS2ENAKE 3N
SEQ#HSOXO0OO0BXUL SEQHHEOX300EHTSTL—LDI=DHIC
EEENZZEZRIRXINAKY A9 4Z55iDEDICT B, £z, 32E0
52@3NAKRAyE—Y2 4 0DEENDZDK 7 ETORME BT S 20D
NAKZA<EEHT 5,

[0049]

NAKAwYtE—T2 4 0DXEDM. iLEMRS0ESEQHBESOX02%EAT
56551 DODT7L—L238FEEL., THUIZERS 21X D ERIIHICZEE
N%5, NAKAXvt—I2 4 0DZEICHENT, KEHRS50EFSEQHSOXO0
OZHLTWVWAHKETL—L24 2280, TLTHEET7Z V74 (X2
ZH) T 1ICREETNDS, HIEETL—L2 4 2DZEIHE VT, ZERS 2&
HAELY FEMRHL, ZLULTSEQHEEZNAKUXR94HDS EQESL
MAEE 5, iR E NS L, FHIRETL—L2 4 21 EHES)NY 77 9
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(20) F£2002-516527
2 (K25 WickkiEEh, ZUTNAKYU AR 9 4 NOEERIZE D 25
Nb, 7Lb—L244BX02 46 ZFOBTEGINTERLMTZEINS
[0050]

X 8IZHEWT. X v b—YKUIIFHMHNIIE > THRITENTZEEDT—Tr A
B’ “TUTRT I RILBIBRETDREAR S 0 BXUTZEIRS 2 OFIE
ZELHICHATRLTWVS, 7L—L240aBXT240blEENEFNAT
w7 XLV (S) DEOX2FEBITOX2F FIZHHHTSS EQHEZO X
FE (TXRTDODEZFENTIYTIINTHS) BLTOXFFEHLTERETIN
L ZERS 2k pEnMcZiEEN, LV (R) ZOX2FENS50X30
OlZH&E 8%,

T71L—1240clESEQHESTOx 0 0EZLA, ZER5 212 K322 3R
HLTWEY, 7L—25240dIiESEQHBEOX0 1 EFZIH, Z{EH5 21
EDIELLZEENS, 7L—L240dDZEICHENT, 2EH521FSEQ
FHEML _V (R) DEREGEFEHEDOD/NT By FEDEREWVWT &2, LzH
STIL—LWIEENTRZEIN T EERINT S, THICEZ T, 258852
3LV (R) ZHIRENEZRTIL—LIC3HET 50X 30 21T DEDE L
CARRETL—LDSEQHSENAKY X9 4NICEET %, EHIC, 25
AL 2EFRETNED-T2TL—LD%ELER L SEQHFSOX300%2FEN
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11/278,546 JIANG, SAM SHIAW-SHIANG
Office Action Summary Examiner ArtUnit

MARCOS BATISTA 2617

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)X] Responsive to communication(s) filed on 15 September 2008.
2a)X] This action is FINAL. 2b)[] This action is non-final.
3)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)X] Claim(s) 1-7 is/are pending in the application.

4a) Of the above claim(s) is/are withdrawn from consideration.
5[] Claim(s) _____is/are allowed.
6)X] Claim(s) 1-7 is/are rejected.
7)[] Claim(s) _____is/are objected to.
8)] Claim(s) _____ are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)_] The drawing(s) filed on is/are: a)[_] accepted or b)[_] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)LJAIl  b)[]Some * c)[] None of:
1.0 Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No. ___
3.[] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) |:| Notice of References Cited (PTO-892) 4) |:| Interview Summary (PTO-413)

2) ] Notice of Draftsperson’s Patent Drawing Review (PT0-948) Paper No(s)/Mail Date. ___

3) [] Information Disclosure Statement(s) (PTO/SB/08) 5) L] Notice of Informal Patent Application
Paper No(s)/Mail Date ______. 6) |:| Other:

U.S. Patent and Trademark Office

PTOL-326 (Rev. 08-08) Office Action Summary Part of Paper No./Mail Date 20081210
Petitioners' Exhibit 1007, p. 187

AT&T et al v. Innovative Sonic
IPR2024-01143



Application/Control Number: 11/278,546 Page 2
Art Unit: 2617

DETAILED ACTION
1. This Action is in response to Applicant's amendment filed on 09/15/2008. Claims
1-7 are still pending in the present application. This Action is made FINAL.
Response to Arguments

Applicant's arguments filed on 09/15/2008 have been fully considered but they
are not persuasive.

After carefully revising the office action pertinent to the present response and
remarks, 1 main point(s) have been identified:

1). The Applicant states that range set by the interval “Va <= Nr <= Vs” does not
cover the range set by the interval “VT(A) <= SN < VT(S),” (refer to page 2 lines 24-27

and page 3 lines 1-14 of the Applicant’'s Remarks).

Regarding point 1), The interval set by the range “Va <= Nr <= Vs” is inclusive of
the interval set by the range “VT(A) <= SN < VT(S),” therefore “Va <= Nr <= Vs’
anticipates VT(A) <= SN < VT(S),” (see Chintada: par. 0028 lines 1-5). Therefore, the
argued features are written such that they read upon the cited reference(s).

Claim Rejections - 35 USC § 103
2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

3. Claims 1, 2 and 4-7 are rejected under 35 U.S.C. 103(a) as being unpatentable
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Application/Control Number: 11/278,546 Page 3
Art Unit: 2617

over Petrovic et al. (US 20040208160 A1), hereafter “Petrovic,” in view of Chintada et
al. (US 20040187068 A1), hereafter “Chintada.”

Consider claim 1, a method of detecting an erroneous sequence number of a
status report unit in a wireless communications system, the method comprising (see
[0002] and [0128]): Petrovic discloses receiving a status report unit output from a
receiver of the wireless communications system (see [0128]).

Petrovic discloses the invention as claim in above, but does not particular refer to
detecting whether a negatively acknowledged sequence number lies in a range of
greater than or equal to a sequence number following a sequence number of a last in
sequence acknowledged packet of a transmitter and less than a sequence number of a
next packet to be transmitted for the first time by the transmitter when the negatively
acknowledged sequence number is detected in the status report unit. Petrovic neither
particular refer to detecting a status report unit comprises an erroneous sequence
number when the negatively acknowledged sequence number is not in the range

Chintada, in analogous art, teaches detecting whether a negatively
acknowledged sequence number lies in a range of greater than or equal to a sequence
number following a sequence number of a last in sequence acknowledged packet of a
transmitter and less than a sequence number of a next packet to be transmitted for the
first time by the transmitter when the negatively acknowledged sequence number is
detected in the status report unit (see fig. 6, [0024] and [0028] lines 1-5). Chintada
also teaches detecting a status report unit comprises an erroneous sequence number

when the negatively acknowledged sequence number is not in the range (see [0028]
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Application/Control Number: 11/278,546 Page 4
Art Unit: 2617

lines 1-5 — The variable V(A) is only updated after receiving a error-free I-frame,
which implies that the system needs to check if that condition is met).

It would have been obvious to a person of ordinary skill in the art at the time the
invention was made to modify the invention of Petrovic and have it include detecting
whether a negatively acknowledged sequence number lies in a range of greater than or
equal to a sequence number following a sequence number of a last in sequence
acknowledged packet of a transmitter and less than a sequence number of a next
packet to be transmitted for the first time by the transmitter when the negatively
acknowledged sequence number is detected in the status report unit and detecting a
status report unit comprises an erroneous sequence number when the negatively
acknowledged sequence number is not in the range, as taught by Chintada. The
motivation would have been in order to provide an error detection mechanism while

communication with another device (see fig. 6, pars. 0024 and 0028).

Consider claim 2, Petrovic as modified by Chintada teaches claim 1 above.
Petrovic also teaches initiating a reset procedure when the status report unit comprises
the erroneous sequence number (see abstract, [0104] — [0109].

Consider claim 4, Petrovic as modified by Chintada teaches claim 1 above.
Chintada also teaches piggybacked status report unit (see [0042] lines 12-15).

It would have been obvious to have modified Petrovic’s invention with the
teaching of Chintada. The motivation would have been in order to provide an error
detection mechanism while communication with another device (see fig. 6, pars. 0024

and 0028).
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Consider claim 5, Petrovic as modified Chintada teaches claim 1 above. Petrovic
also teaches third generation mobile communication systems (see [0011] — [0014].

Consider claim 6, Petrovic as modified Chintada teaches claim 1 above. Petrovic
also teaches third generation mobile communication systems operating in an
acknowledged mode (see [0043] and [0104]).

Consider claim 7, Petrovic as modified Chintada teaches claim 1 above. Petrovic
also teaches a reset procedure to be performed as per claim 1(see [0104] — [0111] - A
reset procedure is known in the art to include processing unit, memory and program

code).

4. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Petrovic
et al. (US 20040208160 A1), hereafter “Petrovic,” in view of Chintada et al. (US
20040187068 A1), hereafter “Chintada,” and in further view of Minagawa (US 6483855
B1), hereafter “Minagawa.”

Consider claim 3, Petrovic as modified by Chintada teaches claim 1 above. But
neither Petrovic nor Chintada particularly refer to modulus operation with the sequence
number following the sequence number of the last in-sequence acknowledged packet of
the transmitter as a modulus base.

Minagawa teaches transmission and reception sequence numbers based on
modulo (see col 2, lines 43-49 and col 22, lines 29-34).

It would have been obvious to a person of ordinary skill in the art at the time the

invention was made to modify the invention of Petrovic as modified by Chintada and
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have it include modulus operation with the sequence number following the sequence
number of the last in-sequence acknowledged packet of the transmitter as a modulus
base, as taught by Minagawa. The motivation would have been in order to provide a
consistent error checking mechanism (see col 2, lines 43-49).

Conclusion
5. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time
policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within
TWO MONTHS of the mailing date of this final action and the advisory action is not
mailed until after the end of the THREE-MONTH shortened statutory period, then the
shortened statutory period will expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
the advisory action. In no event, however, will the statutory period for reply expire later
than SIX MONTHS from the mailing date of this final action.

Any inquiry concerning this communication or earlier communications from the
Examiner should be directed to Marcos Batista, whose telephone number is (571) 270-
5209. The Examiner can normally be reached on Monday-Thursday from 8:00am to
5:00pm.

If attempts to reach the Examiner by telephone are unsuccessful, the Examiner’s
supervisor, Rafael Pérez-Gutiérrez can be reached at (571) 272-7915. The fax phone

number for the organization where this application or proceeding is assigned is (571)
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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 http://pair-direct.uspto.gov. Should you
have questions on access to the Private PAIR system, contact the Electronic Business
Center (EBC) at 866-217-9197 (toll-free) or 703-305-3028.

Any inquiry of a general nature or relating to the status of this application or
proceeding should be directed to the receptionist/customer service whose telephone

number is (571) 272-2600.

Marcos Batista
/M. B./

/Rafael Pérez-Gutiérrez/
Supervisory Patent Examiner, Art Unit 2617

12/10/2008
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Error Handling In A Wireless Communications System

Appl. No. o 11/278,546 Confirmation No. 6559
Applicant : Sam Shiaw-Shiang Jiang

Filed : April 4, 2006

TC/A.U. : 4134

Examiner . BATISTA, MARCOS

Docket No. :  ASTPOO61USA

Customer No. : 27765

Commissioner for Patents
P.O. Box 1450
Alexandria VA 22313-1450

AMENDMENT
Sir:
In response to the Office action of June 09, 2008, please amend the above-identified
application as follows:

Remarks/Arguments begin on page 2 of this paper.
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Appl. No. 11/278,546
Amdt. dated September 15, 2008
Reply to Office action of June 09, 2008

REMARKS/ARGUMENTS
1. Rejection of claims 1, 2, and 4-7 under 35 U.S.C. 103(a):
Claims 1, 2, and 4-7 are rejected under 35 U.S.C. 103(a) as being
unpatentable over Petrovic et al. (US 2004/0208160) in view of Chintada et al.
(US 2004/0187068).

Response:

Claim 1 recites the steps of “detecting whether a negatively acknowledged
sequence number lies in a range of greater than or equal to a sequence number
following a sequence number of a last in-sequence acknowledged packet of a
transmitter and less than a sequence number of a next packet to be transmitted for
the first time by the transmitter when the negatively acknowledged sequence
number is detected in the status report unit” and “detecting that the status report
unit comprises an erroneous sequence number when the negatively

acknowlcdged scquence number is not in the range.”

The Examiner has stated that Petrovic does not refer to “detecting whether a
negatively acknowledged sequence number lies in a range of greater than or
equal to a sequence number following a sequence number of a last in-sequence
acknowledged packet of a transmitter and less than a sequence number of a next
packet to be transmitted for the first time by the transmitter when the negatively
acknowledged sequence number is detected in the status report unit”. Petrovic
also does not refer to “detecting that the status report unit comprises an erroncous
scquence numbcer when the negatively acknowledged scquence numbcer is not in

the range.”

Instead, the Examiner has alleged that Chintada teaches these features in Fig.
6, paragraph [0024], and paragraph [0028] lines 1-5. However, Chintada does not
teach the feature of “detecting whether a negatively acknowledged sequence

number lies in a range of greater than or equal to a sequence number following a
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Reply to Office action of June 09, 2008

10

15

20

25

30

sequence number of a last in-sequence acknowledged packet of a transmitter and
less than a sequence number of a next packet to be transmitted for the first time
by the transmitter when the negatively acknowledged sequence number is

detected in the status report unit” (emphasis added).

Chintada teaches in [0028] line 5 that the range of the sequence number Nr
is clearly specified to be Va <= Nr <= Vs. In other words, the range used by
Chintada is greater than or equal to a sequence number following a sequence
number of a last in sequence acknowledged packet of a transmitter and less than
or equal to a sequence number of a next packet to be transmitted for the first

time by the transmitter.

In contrast, the range in the present Claim 1 is VT(A) <= SN < VT(8), i.e.
greater than or equal to a sequence number following a sequence number of a last
in scquence acknowledged packcet of a transmitter and less than a scquence

number of a next packet to be transmitted for the first time by the transmitter.

In fact, Chintada’s checking range is worse than Petrovic’s checking range,
r.e. VI(A) <= SN <= VT(S)-1. This is because Petrovic’s checking range works
in most cases except when VT(A) = VT(S), as was indicated in the applicant’s
remarks filed on 04/23/2008. With Chintada’s checking range, even when VT(A)
is not equal to VT(S), a NACK sequence number = VT(S) will not be checked as
an erroneous sequence number. Note that VT(S) had not been sent out by the
transmittcr yct so that it should not be positively or ncgative acknowledged by

the peer receiver. If it happens, there must be an error.

In summary, neither Petrovic nor Chintada teach the above feature of
“detecting whether a negatively acknowledged sequence number lies in a range
of greater than or equal to a sequence number following a sequence number of a

last in-sequence acknowledged packet of a transmitter and less than a sequence
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Appl. No. 11/278,546
Amdt. dated September 15, 2008
Reply to Office action of June 09, 2008

number of a next packet to be transmitted for the first time by the transmitter
when the negatively acknowledged sequence number is detected in the status
report unit”. Therefore, claim 1 is patentable over the combination of Petrovic

and Chintada.

Furthermore, claims 2 and 4-7 are dependent on claim 1, and should be
allowed if their respective base claims are allowed. Reconsideration of claims 1,

2, and 4-7 is therefore respectfully requested.

2. Rejection of claim 3 under 35 U.S.C. 103(a):
Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over
Petrovic et al. (US 2004/0208160) in view of Chintada et al. (US 2004/0187068),
and further in view of Minagawa (US 6,483,855).

Response:
Claim 3 is dependent on claim 1, and should be allowed if claim 1 is

allowed. Reconsideration of claim 3 is therefore respectfully requested.

Applicant respectfully requests that a timely Notice of Allowance be issued in

this case.
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Appl. No. 11/278,546
Amdt. dated September 15, 2008
Reply to Office action of June 09, 2008

Sincerely yours,

Winston Hsu, Patent Agent No. 41,526

P.O. BOX 506, Merrifield, VA 22116, U.S.A.
Voice Mail: 302-729-1562

Facsimile: 806-498-6673

e-mail : winstonhsu@naipo.com

Date:

09/15/2008

Note: Please leave a message in my voice mail if you need to talk to me. (The time in

D.C. is 12 hours behind the Taiwan time, 1.¢. 9 AM in D.C. = 9 PM in Taiwan.)
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04-Apr-2006

Title of Invention:

Error Handling In A Wireless Communications System

First Named Inventor/Applicant Name:

Sam Shiaw-Shiang Jiang

Filer:

Winston Hsu

Attorney Docket Number:

ASTPO061USA

Filed as Small Entity

Utility under 35 USC 111(a) Filing Fees

Description

Fee Code

Quantity

Amount

Sub-Total in
UsD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:

Extension - 1 month with $0 paid

2251

Peti?l%ners'

AT&Tetat

Exhibit 1087, p. 200
- e
IPR2024-01143



o ) Sub-Total in
Description Fee Code Quantity Amount USD($)
Miscellaneous:
Total in USD ($) 60
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Electronic Acknowledgement Receipt

EFS ID: 3939073

Application Number: 11278546

International Application Number:

Confirmation Number: 6559
Title of Invention: Error Handling In A Wireless Communications System
First Named Inventor/Applicant Name: Sam Shiaw-Shiang Jiang
Customer Number: 27765
Filer: Winston Hsu

Filer Authorized By:

Attorney Docket Number: ASTP0061USA
Receipt Date: 15-SEP-2008
Filing Date: 04-APR-2006
Time Stamp: 20:57:51
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type Deposit Account
Payment was successfully received in RAM $60

RAM confirmation Number 4960

Deposit Account 503105

Authorized User

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

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 CF.R. Section 1.17 (Patent application and reexamingsign RS Aes s Bk fsigsit 1007 p. 202

AT&T et al v. Innovative Sonic
IPR2024-01143



Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

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

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

File Listing:
Document L. . File Size(Bytes Multi Pages
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (ifappl.)
82184
1 Extension of Time ASTP0061_A2_2_SB22.pdf no 1
9199acde50f822ea8b%e57bb928e9130709)
10e91
Warnings:
Information:
. . 195321
5 Amendment/Req. Reconsideration-After] ASTPO061USAO_A2_2_ AMEND. no 1
Non-Final Reject pdf
8f58e8fa3f1534dc6b6d5f934c18aeb3052d
4909
Warnings:
Information:
. . 195260
Applicant Arguments/Remarks Made in| ASTP0061USAO_A2_2_ REMARK|
3 no 4
an Amendment S.pdf
70cb15502ec37f1eaf1d11079129a40af353
010a
Warnings:
Information:
29767
4 Fee Worksheet (PTO-06) fee-info.pdf no 2
d30ef8a95768150c45e99205bf37d929ea5
95bf6
Warnings:
Information:
Total Files Size (in bytes); 502532

This Acknowledgement Receipt 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 components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTO/SB/22 (11-07)

Approved for use through 11/30/2007. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARMENT OF COMMERCE

Under the paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless if displays a valid OMB control number.

PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) Docket Number (Optional)

FY 2008 ASTP0061USA
(Fees pursuant to the Consolidated Appropriations Act, 2005 (H.R. 4818).)
Application Number ~ 11/278,546 Filed 04/04/2006

For Error Handling In A Wireless Communications System

Art Unit 4134 Examiner BATISTA, MARCOS

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a reply in the above identified
application.

The requested extension and fee are as follows (check time period desired and enter the appropriate fee below):

Fee Small Entity Fee
One month (37 CFR 1.17(a)(1)) $120 $60 $.60.00
[[] Two months (37 CFR 1.17(a)(2)) $460 $230 $
|:| Three months (37 CFR 1.17(a)(3)) $1050 $525 $
[] Four months (37 CFR 1.17(a)(4)) $1640 $820 $
[] Five months (37 CFR 1.17(a)(5)) $2230 $1115 $

Applicant claims small entity status. See 37 CFR 1.27.
A check in the amount of the fee is enclosed.
Payment by credit card. Form PTO-2038 is attached.

The Director has already been authorized to charge fees in this application to a Deposit Account.

N NOOE

The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to
Deposit Account Number 50-3105 . | have enclosed a duplicate copy of this sheet.

WARNING: Information on this form may become public. Credit card information should not be included on this form.
Provide credit card information and authorization on PTO-2038.

| am the |:| applicant/inventor.

|:| assignee of record of the entire interest. See 37 CFR 3.71.
Statement under 37 CFR 3.73(b) is enclosed (Form PTO/SB/96).

attorney or agent of record. Registration Number 41,526

Registration number if acting under 37 CFR 1.34

& s

|:| attorney or agent under 37 CFR 1.34.

d-_f. ;/l‘ s 4{'jﬁf«%§;..~~“31-1'~'-? 09/15/2008
Signature Date
Winston Hsu 3027291562
Typed or printed name Telephone Number

NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple forms if more than one
signature is required, see below.

|:| Total of forms are submitted.

This collection of information is required by 37 CFR 1.136(a). The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 6 minutes to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will 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, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450
Alexandria, Virginia 22313-1450
WWW.uspto.gov
[ APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO/TITLE |
11/278,546 04/04/2006 Sam Shiaw-Shiang Jiang 5413-0196PUS 1
CONFIRMATION NO. 6559
27765 POA ACCEPTANCE LETTER
NORTH AMERICA INTELLECTUAL PROPERTY CORPORATION
P.O. BOX 506

ORI R
MERRIFIELD, VA 22116 000000031409639

Date Mailed: 08/07/2008

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 07/31/2008.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

/snguyen/

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

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
11/278,546 04/04/2006 Sam Shiaw-Shiang Jiang 5413-0196PUS 1
CONFIRMATION NO. 6559
64044 POWER OF ATTORNEY NOTICE
BIRCH, STEWART, KOLASCH & BIRCH, LLP
8110 GATEHOUSE ROAD ORI
SUITE 100 EAST 0000003

FALLS CHURCH, VA 22315
Date Mailed: 08/07/2008

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 07/31/2008.

* The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

/snguyen/

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

page 1 of 1
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PATENT

POWER OF ATTORNEY BY ASSIGNEE OF ENTIRE INTEREST

Revocation of Power of Attorney with New Power of Attorney

INNOVATIVE SONIC LIMITED, as assignee of record of the entire right, title and interest in
each of the patent application(s) or patent(s) listed in the table of Attachment A, hereby
revoke all powers of attorney previously given in each of the listed patent application(s) or

patent(s) and appoint all practitioners associated with the Customer Number:

27765

as the attorney(s) or agent(s) to represent the undersigned before the United States Patent and
Trademark Office (USPTO) in connection with any and all of the listed patent application(s)

and patent(s).

Please recognize or change the correspondence address for the above-identified application to

the address associated with the above-mentioned Customer Number.

Statement under 37 CFR 3.73(b)

I hereby state that, as required by 37 CFR 3.73(b)(1)(i), the documentary evidence of the chain
of title from the original owner to the assignee was, or concurrently is being, submitted for
recordation pursuant to 37 CFR 3.11.  The chain of title is indicated in the table of
Attachment A.

Pursuant to 37 CFR 3.71, I hereby state the prosecution of the listed application(s) or
reexamination of the listed patent(s) is to be conducted to the exclusion of both the inventor(s)

and previous assignee(s).

The undersigned is authorized to act on behalf of the assignee.

I
P

Signature /ﬁui \3 v —Hued Date UL 1 7 2008

Name SU-HUETLIU

Title Chairman
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Office Action Summary Examiner ArtUnit
MARCOS BATISTA 4134

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply
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Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)X] Responsive to communication(s) filed on 23 April 2008.
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)X] Claim(s) 1-7 is/are pending in the application.

4a) Of the above claim(s) is/are withdrawn from consideration.
5[] Claim(s) _____is/are allowed.
6)X] Claim(s) 1-7 is/are rejected.
7)[] Claim(s) _____is/are objected to.
8)] Claim(s) _____ are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)X] The drawing(s) filed on 04/04/2006 is/are: a)[X] accepted or b)[_] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)LJAIl  b)[]Some * c)[] None of:
1.0 Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No. ___
3.[] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) & Notice of References Cited (PTO-892) 4) |:| Interview Summary (PTO-413)

2) [] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. _

3) [X] Information Disclosure Statement(s) (PTO/SB/08) 5) L] Notice of Informal Patent Application
Paper No(s)/Mail Date 04/18/2008,01/03/07,08/253/2006. 6) |:| Other:
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Application/Control Number: 11/278,546 Page 2
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DETAILED ACTION
Response to Argument
1. Applicant's arguments with respect to claims 1-7 have been considered but are

moot in view of the new ground(s) of rejection. This action is made Non-Final.

Claim Rejections - 35 USC § 103
2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

3. Claims 1, 2 and 4-7 are rejected under 35 U.S.C. 103(a) as being unpatentable
over Petrovic et al. (US 20040208160 A1), hereafter “Petrovic,” in view of Chintada et

al. (US 20040187068 A1), hereafter “Chintada.”

Consider claim 1, a method of detecting an erroneous sequence number of a
status report unit in a wireless communications system, the method comprising (see
[0002] and [0128]): Petrovic discloses receiving a status report unit output from a

receiver of the wireless communications system (see [0128]).

Petrovic discloses the invention as claim in above, but does not particular refer to
detecting whether a negatively acknowledged sequence number lies in a range of

greater than or equal to a sequence number following a sequence number of a last in
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sequence acknowledged packet of a transmitter and less than a sequence number of a
next packet to be transmitted for the first time by the transmitter when the negatively
acknowledged sequence number is detected in the status report unit. Petrovic neither
particular refer to detecting a status report unit comprises an erroneous sequence

number when the negatively acknowledged sequence number is not in the range

Chintada, in analogous art, teaches detecting whether a negatively
acknowledged sequence number lies in a range of greater than or equal to a sequence
number following a sequence number of a last in sequence acknowledged packet of a
transmitter and less than a sequence number of a next packet to be transmitted for the
first time by the transmitter when the negatively acknowledged sequence number is
detected in the status report unit (see fig. 6, [0024] and [0028] lines 1-5). Chintada
also teaches detecting a status report unit comprises an erroneous sequence number
when the negatively acknowledged sequence number is not in the range (see [0028]
lines 1-5 — The variable V(A) is only updated after receiving a error-free I-frame,
which implies that the system needs to check if that condition is met).

It would have been obvious to a person of ordinary skill in the art at the time the
invention was made to modify the invention of Petrovic and have it include detecting
whether a negatively acknowledged sequence number lies in a range of greater than or
equal to a sequence number following a sequence number of a last in sequence
acknowledged packet of a transmitter and less than a sequence number of a next

packet to be transmitted for the first time by the transmitter when the negatively

Petitioners' Exhibit 1007, p. 231
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Art Unit: 4134

acknowledged sequence number is detected in the status report unit and detecting a
status report unit comprises an erroneous sequence number when the negatively
acknowledged sequence number is not in the range, as taught by Chintada. The
motivation would have been in order to provide an error detection mechanism while

communication with another device (see fig. 6, pars. 0024 and 0028).

Consider claim 2, Petrovic as modified by Chintada teaches claim 1 above.
Petrovic also teaches initiating a reset procedure when the status report unit comprises

the erroneous sequence number (see abstract, [0104] — [0109].

Consider claim 4, Petrovic as modified by Chintada teaches claim 1 above.
Chintada also teaches piggybacked status report unit (see [0042] lines 12-15).

It would have been obvious to have modified Petrovic’s invention with the
teaching of Chintada. The motivation would have been in order to provide an error
detection mechanism while communication with another device (see fig. 6, pars. 0024

and 0028).

Consider claim 5, Petrovic as modified Chintada teaches claim 1 above. Petrovic

also teaches third generation mobile communication systems (see [0011] — [0014].
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Consider claim 6, Petrovic as modified Chintada teaches claim 1 above. Petrovic
also teaches third generation mobile communication systems operating in an

acknowledged mode (see [0043] and [0104]).

Consider claim 7, Petrovic as modified Chintada teaches claim 1 above. Petrovic
also teaches a reset procedure to be performed as per claim 1(see [0104] — [0111] - A
reset procedure is known in the art to include processing unit, memory and program

code).

4. Claims 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Petrovic
et al. (US 20040208160 A1), hereafter “Petrovic,” in view of Chintada et al. (US
20040187068 A1), hereafter “Chintada,” and in further view of Minagawa (US 6483855

B1), hereafter “Minagawa.”

Consider claim 3, Petrovic as modified by Chintada teaches claim 1 above. But
neither Petrovic nor Chintada particularly refer to modulus operation with the sequence
number following the sequence number of the last in-sequence acknowledged packet of
the transmitter as a modulus base.

Minagawa teaches transmission and reception sequence numbers based on
modulo (see col 2, lines 43-49 and col 22, lines 29-34).

It would have been obvious to a person of ordinary skill in the art at the time the

invention was made to modify the invention of Petrovic as modified by Chintada and
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have it include modulus operation with the sequence number following the sequence
number of the last in-sequence acknowledged packet of the transmitter as a modulus
base, as taught by Minagawa. The motivation would have been in order to provide a

consistent error checking mechanism (see col 2, lines 43-49).
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Conclusion
5. Any inquiry concerning this communication or earlier communications from the
Examiner should be directed to Marcos Batista, whose telephone number is (571) 270-
5209. The Examiner can normally be reached on Monday-Thursday from 8:00am to
5:00pm.

If attempts to reach the Examiner by telephone are unsuccessful, the Examiner’s
supervisor, Lun-Yi Lao can be reached at (571) 272-7671. The fax phone number for
the organization where this application or proceeding is assigned is (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 http://pair-direct.uspto.gov. Should you
have questions on access to the Private PAIR system, contact the Electronic Business
Center (EBC) at 866-217-9197 (toll-free) or 703-305-3028.

Any inquiry of a general nature or relating to the status of this application or
proceeding should be directed to the receptionist/customer service whose telephone

number is (571) 272-2600.

Marcos Batista
/M. B./
05/08/2008
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/LUN-YI LAO/
Supervisory Patent Examiner, Art Unit 4134
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Docket No.: 5413-0196PUS1
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:

Sam Shiaw-Shiang JIANG

Application No.: 11/278,546 Confirmation No.: 6559

Filed: April 4, 2006 Art Unit: 2616

For; ERROR HANDLING IN A WIRELESS Examiner: Not Yet Assigned
COMMUNICATIONS SYSTEM

INFORMATION DISCLOSURE STATEMENT
(SUBMISSION AFTER FILING OF AN APPLICATION BUT BEFORE FINAL
REJECTION OR NOTICE OF ALLOWANCE OR CONCURRENTLY WITH A RULE

1.114 RCE APPLICATION)

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Sir:

Pursuant to 37 C.FR. §§ 1.97 and 1.98, applicant(s) hereby submit(s) an Information

Disclosure Statement for consideration by the Examiner.

L LIST OF PATENTS, PUBLICATIONS OR OTHER INFORMATION

______‘___‘_—___._.—_————-—————'_‘-

The patents, publications, or other information submitted for consideration by the Office

are listed on the PTO-SB08(s), attached hereto.

. COPIES

X a. Copies of cited U.S. patents and patent application publications are not included.

Copies of foreign patent documents and non-patent literature are included.

ALL REFEBRENCES CONSIDERED EXCEPT WHERE & Bdid s bl 244M.B./

Birch, Stewart, Kolasch & Birch, LLP
AT&T et al v. Innovative Sonic
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Application No.: 11/278,546 Docket No.: 5413-0196PUS1

1 b Some or all of the documents listed on the PTO-SB08 are not enclosed because
they were cited in the International Search Report and copies should already be in the PTO file.

If copies are needed, please contact the undersigned.

D c. REFERENCES PREVIOUSLY CITED OR SUBMITTED - Pursuant to 37 C.FR.

§1.98(d), consideration of information listed on the PTO-SB08 form(s) is requested since any
patents, publications, or other information which are listed on the PTO-SB08 form(s) but for
which copies are not enclosed herewith, were previously cited by or submitted to the PTO in one
of the following applications which has been relied upon for an earlier filing date under 35
U.S.C. § 120:

U.S. Appl. No(s) and U.S, Filing Date

@@@ filed @@
II. CONCISE EXPLANATION OF THE RELEVANCE
(check at least one box)
X DOCUMENTS IN THE ENGLISH LANGUAGE - The patents, publications, or other

information listed on the attached PTO SBO8 are in the English language and therefore, do not

require a statement of relevancy.

] ©. DOCUMENTS NOT IN THE ENGLISH LANGUAGE - A concise explanation of the

rclevance of all patents, publications, or other information listed that is not in the English

language is as follows:
O e ENGLISH LANGUAGE SEARCH REPORT - An English language version of the search

report or action that indicates the degree of relevance found by the foreign office is attached,

thereby satisfying the requirement for a concise explanation. See MPEP 609(III)(A)(3).

] d OTHER - The following additional information is provided for the Examiner's

consideration.

2 KMich
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AT&T et al v. Innovative Sonic
IPR2024-01143



11278546 - GAU: 4134

Application No.: 11/278,546 Docket No.: 5413-0196PUS1

IV. FEES (check one box)

] a This Information Disclosure Statement is being filed concurrently with the filing

of a new patent application; therefore, no fee is required.

[l . This Information Disclosure Statement is being filed concurrent with the filing of

a continuation-in-part, continuation, or divisional patent application; therefore, no fee is required.

il c. This Information Disclosure Statement is being filed within three months of the
filing date of a national application (37 C.F.R. 8 1.97(b)(1)). No fee or statement is required.
(This section is not to be used with RCE's.)

H d. This Tnformation Disclosure Statement is being filed within three months of the
date of entry of the national stage as set forth in § 1.491 in an international application (37 C.F.R.
§ 1.97(b)(2)). No fee or statement is required.

] €. This Information Disclosure Statement is being filed concurrently with the filing
of a Request for Continued Examination under § 1.114 (37 C.ER. § 1.97(b)(4)). No fee or

statement is required.

X f This Information Disclosure Statement is being filed before the mailing date of a
first Action on the merits (37 C.F.R. § 1.97(b)(3)). No fee or statement is required. In the event
that a first Office Action on the merits has been issued, please consider this IDS under 37 CF.R.
§ 1.97(c) and see the statement under 37 C.FR. § 1.97(¢) below, or, if no statement has been
made, charge our deposit account for the fee as required by 37 C.F.R. § 1.17(p).

] g. This Information Disclosure Statement is being filed before the mailing date of a
Final Office Action under 37 C.FR. § 1.113 (See 37 C.F.R. § 1.97(c)(1)) or before the mailing
date of a Notice of Allowance under 37 C.F.R. § 1.311 (See 37 C.FR. § 1.97(cX2)).

[]  No statement; therefore, a fee as required by 37 C.F.R. § 1.17(p) is attached.

or

3 KM/cb
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Application No.: 11/278,546 Docket No.: 5413-0196PUS1

[ See the statement below. No fee is required.

V. STATEMENT UNDER 37 C.F.R. § 1.97(c)
(check only one box)

The undersigned hereby states that:

0 a Each item of information contained in the IDS was first cited in any
communication from a foreign Patent Office in a counterpart foreign application not more

than 30 days prior to the filing of this IDS; or

[0 . Each item of information contained in the IDS was first cited in any
communication from a foreign Patent Office in a counterpart foreign application not more than

three months prior to the filing of this IDS; or

1 e No item of information contained in the IDS 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 IDS was known to any
individual designated in 37 CF.R. § 1.56(c) more than three months prior to the filing of the
IDS.

4. Some of the items of information were cited in a communication from a foreign
Patent Office. As to this information, the undersigned states that cach item of information
contained in the TDS was first cited in a communication from a foreign Patent Office in a
counterpart foreign application not more than three months prior to the filing of this IDS. As to
the remaining information, the undersigned hereby states that no item of this remaining
information contained in the IDS was cited in a communication from a foreign Patent Officein a
counterpart foreign application and, to the best of my knowledge after making reasonable
inquiry, was known to any individual designated in 37 C.F.R. § 1.56(c) more than three months
prior to the filing of this statement.

4 Ki/cbh
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Application No.: 11/278,546 Docket No.: 5413-0196PUS1

VL. PAYMENT OF FEES (check one box)

[]  Therequired fee is listed on the attached Fee Transmittal.
[X]  No feeis required.

If the Examiner has any questions concerning this IDS, he/she is requested to contact the
undersigned. If it is determined that this IDS has been filed under the wrong rule, the PTO is
requested to consider this IDS under the proper rule and charge the appropriate fee to Deposit
Account No. 02-2448.

If necessary, the Commissioner is hereby authorized in this, concurrent, and future
replies, to charge payment or credit any overpayment to our Deposit Account No. 02-2448 for
any additional fees required under 37 C.F.R. § 1.16 or under § 1.17; particularly, extension of

time fees.
Dated: January 3, 2007 Respectfully submitted,
oL,
Joe M{Kinney Murlc
Registration No.: 33,334
BIRCH, STEWART, KOLAYCH & BIRCH, LLP
8110 Gatehouse Road .
Suite 100 East
P.O. Box 747
Falls Church, Virginia 22040-0747
(703) 205-8000
Attorney for Applicant
Attachment(s):
[ PTO-SBO8
X  Documents (one)
[[]  Foreign Search Report
[] Fee
[] Other:
5 KiW/cb
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Docket No.
AMENDMENT TRANSMITTAL LETTER 5413.0196PUS
Application No. Filing Date Examiner Art Unit
11/278,546-Conf. #6559 April 4, 2006 M. Batista 4134
Applicant(s): Sam Shiaw-Shiang JIANG
invention: ERROR HANDLING IN A WIRELESS COMMUNICATIONS SYSTEM
MS Amendment
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Transmitted herewith is an amendment in the above-identified application.
The fee has been calculated and is transmitted as shown below.
CLAIMS AS AMENDED
Claims Highest
Remaining Number Number
After Previously Extra Claims
Amendment Paid Present Rate

Total Claims 7 - 20 = 0 X 50.00 0.00

Independent -

Claims 1 -3 = 0 X 210.00 . 0.00

Multiple Dependent Claims (check if applicable) D

Other fee (please specify):

TOTAL ADDITIONAL FEE FOR THIS AMENDMENT: 0.00

E] Large Entity
No additional fee is required for this amendment.

D Please charge Deposit Account No.
A duplicate copy of this sheet is enclosed.

D A check in the amount of $
[ ]Payment by credit card. Form PTO-2038 is attached.

El The Director is hereby authorized to charge and credit Deposit Account No. 02-2448
as described below. A duplicate copy of this sheet is enclosed.

[ ] small-Entity

in the amount of $

is enclosed.

Credit any overpayment.

EI Charge a

itional filing or application processing fees required under 37 CFR 1.16 and 1.17.

April 23, 2008

/. X157 Dated:
[~ Paul C. LeWi§ U
Attorney Reg. No.: 43,368

BIRCH, STEWART, KOLASCH & BIRCH, LLP
8110 Gatehouse Road

Suite 100 East

P.O. Box 747

Falls Church, Virginia 22040-0747

(703) 205-8000

Birch, Stewart, Kolasch & Birch, LLP
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Docket No.: 5413-0196PUS|1
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:
Sam Shiaw-Shiang JIANG

Application No.: 11/278,546 Confirmation No.: 6559
Filed: April 4, 2006 Art Unit: 4134
For: ERROR HANDLING IN A WIRELESS Examiner: M. Batista

COMMUNICATIONS SYSTEM

REPLY IN RESPONSE TO NON-FINAL OFFICE ACTION

MS Amendment
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Sir:
INTRODUCTORY COMMENTS

In response to the Examiner’s Office Action dated January 23, 2007, the following

remarks are respectfully submitted in connection with the above-identified application.

This reply includes:

Remarks.

Birch, Stewart, Kolasch & Birch, LLP PCL/GH/ma
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Application No.: 11/278,546 Docket No.: 5413-0196PUS1

Reply dated April 23, 2008
Reply to Office Action dated January 23, 2008

REMARKS
Applicant appreciates the Examiner’s thorough consideration provided the present
application. Claims 1-7 are now present in the application. No claims have been amended in this

Reply. Claim 1 is independent. Reconsideration of this application is respectfully requested.

Claim Rejection Under 35 U.S.C. §102 & 103

Claims 1, 2 and 5-7 stand rejected under 35 U.S.C. 102(e) as being anticipated by
Petrovic, U.S. Patent Application Publication No. US 2004/0208160. Claim 3 stands rejected
under 35 U.S.C. § 103(a) as being unpétentable over Petrovic in view of Minagawa, U.S. Patent
No. 6,483,855. Claim 4 stands rejected under 35 U.S.C. § 103(a) as being unpatentable over
Petrovic in view of Olsson, U.S. Patent Application Publication No. US 2006/0067238. These
rejections are respectfully traversed.

Independent claim 1 recites a combination of steps including “detecting whether a
negatively acknowledged sequence number lies in a range of greater than or equal to a sequence
number following a sequence number of a last in-sequence acknowledged packet of a transmitter
and less than a sequence number of a next packet to be transmitted for the first time by the
transmitter when the negatively acknowledged sequence number is detected in the status report
unit” and “detecting that the status report unit comprises an erroneous sequence number when
the negatively acknowledged sequence number is not in the range.”

Applicant respectfully submits that the above combination of steps as set forth in

independent claim 1 is not disclosed nor suggested by the references relied on by the Examiner.
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The Examiner alleged that Petrovic in paragraphs [0049]-[0070] and [0080] teaches
detecting whether a negatively acknowledged sequence number lies in a range of greater than or
equal to a sequence number following a sequence number of a last in sequence acknowledged
packet of a transmitter and less than a sequence number of a next packet to be transmitted for the
first time by the transmitter when the negatively acknowledged sequence number is detected in
the status report unit. The Examiner also alleged that Petrovic in paragraphs [0106]-[0108]
teaches detecting a status report unit comprises an erroneous sequence number when the
negatively acknowledged sequence number is not in the range. Applicant respectfully disagrees.

In terms of state variables, which have the same definitions in the specification of the
instant application and in Petrovic, Petrovic discloses in paragraph [0106] that an SN of a
missing PDU is an erroneous Sequence Number if the SN is not within the interval between
VT(A) and VT(S) — 1. In other words, Petrovic’s checking condition is: VT(A) <= SN <=
VT(S) — 1. Unlike Petrovic, the checking condition in caim 1 is: VT(A) <= SN < VT(S).

When VT(S) is a regular integer, the above two conditions are equivalent to each other.
However, since VT(S) is represented by finite bits, say 12 bits, to overcome wrap around from
the maximum representing value by the finite bits to zero, modulus operation with a modulo base
must be used. Consequently, SN <= VT(S) — 1 becomes different from SN < VT(S) when VT(S)

is represented by finite bits rather than a regular integer. This will be illustrated in detail below.
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Difference between the comparison SN < VT(S) — 1 and the comparison SN < VT(S)

The following description is quoted from the admitted prior art of Petrovic (see paragraph
[0043]), 3GPP TSG RAN TS 25.322: RLC Protocol Specification V5.3.0 (Section 9.4, second
paragraph) (and also illustrated in paragraph 11 of the specification of the instant application):

All arithmetic operations contained in the present document on VT(S), VT(A),

VT(MS), VR(R), VR(H) and VR(MR) are affected by the AM modulus. ... When

performing arithmetic comparisons of state variables or Sequence number values

a modulus base shall be used. This modulus base is subtracted (within the

appropriate field) from all the values involved and then an absolute comparison

is performed. At the Sender, VT(A) and VT(US) shall be assumed to be the

modulus base in AM and UM respectively. At the Receiver, VR(R) and VR(US)
shall be assumed to be the modulus base in AM and UM respectively.

a. What is difference between SN < VT(S) — 1 and SN < VT(S)?
According to the above quotation,
(1) SN £ VT(S) — 1 means
(SN - VT(A)) mod 4096 < (VT(S) - 1 — VT(A)) mod 4096
(2) SN < VT(S) means
(SN — VT(A)) mod 4096 < (VT(S) — VT(A)) mod 4096
The difference between the two equations cannot be determined simply from Equations (1) and

(2) due to the “mod”-operation. And the difference is best seen through example scenarios.

b. What problems will arise when employing SN < VT(S) - 1?
A problem arises when VT(S) = VT(A). For example, when VT(S) = VT(A) = 200 and
SN = 300 is negatively acknowledged due to protocol error. (The scenario of this example is

given in paragraphs 18-21 of the specification of the instant application.). SN = 300 is apparently
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an erroneous SN. But Petrovic cannot detect this erroneous SN by SN < VT(S) — 1. This is
because, from Equation (1), Petrovic checks if (300 — 200) mod 4096 < (200 — 1 — 200) mod
4096, i.e., 100 < (-1) mod 4096 or 100 < 4095, which is true.

Consequently, Petrovic finds that SN = 300 is inside the interval VT(A) < SN < VT(S) -
1 so that Petrovic wrongly determines that SN = 300 is not an erroneous SN. In other words,

when VT(A) = VT(S), Petrovic using SN <VT(S) — 1 does not work properly.

c¢. Why would determining SN < VT(S) solve these problems?

For example, when VT(S) = VT(A) = 200 and SN = 300 is negatively acknowledged due
to protocol error. The claimed invention as set forth in claim 1 will use Equation (2) to check if
(300 — 200) mod 4096 < (200 — 200) mod 4096, i.e., 100 < (0) mod 4096 or 100 < 0, which is
NOT true.

Consequently, the claimed invention as set forth in claim 1 finds that SN = 300 is outside
the interval VT(A) £ SN < VT(S) so that the claimed invention as set forth in claim 1 correctly
determines that SN = 300 is an erroneous SN.

Please also note that for the case of VT(S) # VT(A), both Petrovic and the claimed
invention as set forth in claim 1 will work (see pa;agraphs 39-43 of the specification of the
instant application).

With regard to the Examiner’s reliance on the secondary references, these references have

only been relied on for their teachings related to some dependent claims. These references also
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fail to disclose the above combination of steps as set forth in independent claim 1. Accordingly,
these references fail to cure the deficiencies of Petrovic.

Accordingly, none of the references utilized by the Examiner individually or in
combination teach or suggest the limitations of independent claim 1 or its dependent claims.
Therefore, Applicant respectfully submits that claim 1 and its dependent claims clearly define
over the teachings of the references relied on by the Examiner.

Accordingly, reconsideration and withdrawal of the rejection under 35 U.S.C. §§ 102 and

103 are respectfully requested.

Conclusion
It is believed that a full and complete response has been made to the Office Action, and
that as such, the Examiner is respectfully requested to send the application to Issue.
In the event there are any matters remaining in this application, the Examiner is invited to
contact Cheng-Kang (Greg) Hsu, Registration No. 61,007 at (703) 205-8000 in the Washington,

D.C. area.
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If necessary, the Commissioner is hereby authorized in this, concurrent, and future replies,
to charge payment or credit any overpayment to Deposit Account No. 02-2448 for any additional

fees required under 37 C.F.R. §§1.16 or 1.17; particularly, extension of time fees.

Dated: April 23, 2008 Respectfully,gulymitted,

By M 6/6)
_%V/Paul C. Lewis < /

Registration No.: 43,368

BIRCH, STEWART, KOLASCH & BIRCH, LLP

8110 Gatehouse Road

Suite 100 East

P.O. Box 747

Falls Church, Virginia 22040-0747

(703) 205-8000
Attorney for Applicant
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Docket No.: 5413-0196PUS1
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:
Sam Shiaw-Shiang JIANG

Application No.: 11/278,546 Confirmation No.: 6559
Filed: April 4, 2006 Art Unit; 4134
For: ERROR HANDLING IN A WIRELESS Examiner: M. Batista

COMMUNICATIONS SYSTEM

INFORMATION DISCLOSURE STATEMENT

(SUBMISSION AFTER FILING OF AN APPLICATION BUT BEFORE FINAL

REJECTION OR NOTICE OF ALLOWANCE OR CONCURRENTLY WITH A RULE
1.114 RCE APPLICATION)

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Sir:

Pursuant to 37 C.F.R. §§ 1.97 and 1.98, applicant(s) hereby submit(s) an Information

Disclosure Statement for consideration by the Examiner,

L LIST OF PATENTS, PUBLICATIONS OR OTHER INFORMATION
The patents, publications, or other information submitted for consideration by the Office
are listed on the PTO-SB08(s), attached hereto.

IL. COPIES
X a. Copies of cited U.S. patents and patent application publications are not included.

Copies of foreign patent documents and non-patent literature are included.
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Il b. Some or all of the documents listed on the PTO-SB08 are not enclosed because
they were cited in the International Search Report and copies should already be in the PTO file.

If copies are needed, please contact the undersigned.

[l e REFERENCES PREVIOUSLY CITED OR SUBMITTED - Pursuant to 37 C.F.R.
§1.98(d), consideration of information listed on the PTO-SB08 form(s) is requested since any
patents, publications, or other information which are listed on the PTO-SB08 form(s) but for
which copies are not enclosed herewith, were previously cited by or submitted to the PTO in one
of the following applications which has been relied upon for an earlier filing date under 35
U.S.C. § 120:

III.  CONCISE EXPLANATION OF THE RELEVANCE

(check at least one box)

X a. DOCUMENTS IN THE ENGLISH LANGUAGE — Some or all of the patents,
publications, or other information listed on the attached PTO SB08 are in the English language

and therefore, do not require a statement of relevancy.

] b. DOCUMENTS NOT IN THE ENGLISH I ANGUAGE - A concise explanation of the
relevance of all patents, publications, or other information listed that is not in the English

language is as follows:

] C. ENGLISH LANGUAGE SEARCH REPORT - An English language version of the search

report or action that indicates the degree of relevance found by the foreign office is attached,

thereby satisfying the requirement for a concise explanation. See MPEP 609(1II}(A)(3).

X d. OTHER - The following additional information is provided for the Examiner's
consideration. CN-1581731-A corresponds to EP-1 507 365-A.

IV.  EEES ({check one box)
1 a. This Information Disclosure Statement is being filed concurrently with the filing

of a new patent application; therefore, no fee is required.
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] b. This Information Disclosure Statement is being filed concurrent with the filing of

a continuation-in-part, continuation, or divisional patent application; therefore, no fee is required.

] c. This Information Disclosure Statement is being filed within three months of the
filing date of a national application (37 C.F.R. § 1.97(b)(1)). No fee or statement is required.
(This section is not to be used with RCE's.)

] d. This Information Disclosure Statement is being filed within three months of the
date of enfry of the national stage as set forth in § 1.491 in an international application (37 C.F.R.
§ 1.97(b)(2)). No fee or statement is required.

] e. This Information Disclosure Statement is being filed concurrently with the filing
of a Request for Continued Examination under § 1.114 (37 C.F.R. § 1.97(b)(4)). No fee or

statement is required.

24 f. This Information Disclosure Statement is being filed before the mailing date of a
first Action on the merits (37 C.F.R. § 1.97(b)(3)). No fee or statement is required. In the event
that a first Office Action on the merits has been issued, please consider this IDS under 37 C.F.R.
§ 1.97(c) and see the statement under 37 C.F.R. § 1.97(e) below, or, if no statement has been
made, charge our deposit account for the fee as required by 37 C.F.R. § 1.17(p).

] g This Information Disclosure Statement is being filed before the mailing date of a
Final Office Action under 37 C.F.R. § 1.113 (See 37 C.F.R. § 1.97(c)(1)) or before the mailing
date of a Notice of Allowance under 37 CF.R. § 1.311 (See 37 C.F.R. § 1.97(c)(2)).
[] No statement; therefore, a fee as required by 37 C.F.R. § 1.17(p) is attached.
or

] See the statement below. No fee is required.

V. STATEMENT UNDER 37 C.E.R. § 1.97(e)

(check only one box)
The undersigned hereby states that:

3 PCL/mmm

Petitioners' Exhibit 1007, p. 269
AT&T et al v. Innovative Sonic
IPR2024-01143



Application No.: 11/278,546 Docket No.: 5413-0196PUS1

] a. Each item of information contained in the IDS was first cited in any
communication from a foreign Patent Office in a counterpart foreign application not more

than 30 days prior to the filing of this IDS; or

X b. Each item of information contained in the IDS was first cited in any
communication from a foreign Patent Office in a counterpart foreign application not more than

three months prior to the filing of this IDS; or

[] C. No item of information contained in the IDS 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 IDS was known to any
individual designated in 37 C.F.R. § 1.56(c) more than three months prior to the filing of the
IDS.

] d Some of the items of information were cited in a communication from a foreign
Patent Office. As to this information, the undersigned states that each item of information
contained in the IDS was first cited in a communication from a foreign Patent Office in a
counterpart foreign application not more than three months prior to the filing of this IDS. As to
the remaining information, the undersigned hereby states that no item of this remaining
information contained in the IDS was cited in a communication from a foreign Patent Office in a
counterpart foreign application and, to the best of my knowledge after making reasonable
inquiry, was known to any individual designated in 37 C.E.R. § 1.56(c) more than three months

prior to the filing of this statement.

VI.  PAYMENT OF FEES (check one box)
[[]  The required fee is listed on the attached Fee Transmittal.

DX No fee is required.

If the Examiner has any questions concerning this IDS, he/she is requested to contact the

undersigned. If it is determined that this IDS has been filed under the wrong rule, the PTO is
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requested to consider this IDS under the proper rule and charge the appropriate fee to Deposit
Account No. 02-2448.

If necessary, the Commissioner is hereby authorized in this, concurrent, and future
replies, to charge payment or credit any overpayment to our Deposit Account No. 02-2448 for
any additional fees required under 37 C.F.R. § 1.16 or under § 1.17; particularly, extension of

time fees.
Dated: April 18, 2008 Respectfully submitted,
By f?D
aul C. Lewis
" Registration No.: 43,368
BIRCH, STEWART, KOLASCH & BIRCH, LLP
8110 Gatehouse Road
Suite 100 East
P.O. Box 747
Falls Church, Virginia 22040-0747
(703) 205-8000
Attorney for Applicant
Attachment(s):
PTO/SB/08
XI  Document(s)
[[]  Foreign Search Report(s)
[] Fee
[]  Other:
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pAAnkAsilil, B4, RRELEHE I8 REREFREME 40 TR
BB 44 BAERE—RFANMFERSRESA 34, RERE_ERS
BIBHA M ABAEZERR 3. BZERD RNKRARE - ERFHBEA M
ERA—EE 3, RBRAE—E 10 HERARA 13 FLNEE 11 2448
Fl. 5, WEL 31 ##L % 356 30 $EARAF 35,

REARAFRATHOTIE T, BUEF (AEETFR) ﬁ‘%m%&t%%
BpiRB = B iR 24 £ B Akl RE, B, AKERBLE A FERHT,
ARk LR M, 3 MAHE, HF-REEEART—HEFS, BAE D
R EAKREA R T, ERT—DRRIBE AL AR SRR, RRE
43542 18, 38 TR il iR LA GA T ATEm, REF Z KT AE
Akt 214 %3 KA (36PP TS ) 25. 322 V4, 9. 0 (2003-6 ) 4 R & & 444 (RLC)
WM B PR L6, LA BWATMNHEE (polling function) , 2K HA48
B e B R R A RS S A AR AR AR (status report ) . R &,
BrE i BaRA80RAs, AAATRESTEASRIIEELA.
H-RAREH—RBANKADIELE (STATUS PDUs ) AFBAR. FEE, KAD
REARFTRAS M ASIE Y EE LA (DATA PDUs) 7, AGMEARSE
38448 (piggybacked STATUS PDUs) .

shah, FRUBHNH S ALBODBBEL, BRETIHEE—
REBELZRAE, A S—DRAMEZHetS R, HREFTEHE
HE-REREBEHEBE, BOEH, BUSTEAREE SR - REREL L
HE. RASRBKESHEXRSSRSEE LA RS HELEY, BRETaES
AEAFE (super field, SUFIs) . A& FRAEAAHAT (SN) 128, £
HBTHERANRRERLT ERBRII AR TS G BR R, S,
LIST. BITMAP. RLIST % Z 4-F 8T AvA £ -F AL (negatively acknowledge) %
WAS. AR LAFRAA— LN F&, EARKFHT AR—REDRLES
B KR A DRSS F AT DR A T, HEMA SN <= LSN - 1 ehipiik
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BHEAH) LKL,

o, BUBELAZYEAR Sk b 4 SR AR R ALK S B PR A1 E
EEBAA AT, ARGFHREEF (statevariable) ~VT(4) 5 YT MS) -
s, VI RFEARTHRLR, @ VT M) AFEEETGEE, LS
R AR A A A T A 6 AR R AT SRR VT () ()5 YTHS)

(FA) 2 eI s S AT E . HRE BRI, HiEH
QA H VT(A) iR dkip Bt etbid, Basgtaridd, 2R 5 235 VT (MS)
HiT—%, LA, ZABRAGEDIEELT, ARET VT B RF
VTOMS) -1, RAEE V) AFFT—AHERaite g L84S, &
RAE, FTEFRANTF VG -1 BB L LB E SRR —R,

Epb, HBEEEL, AEFFEALT VIE) BB ERLEHHAY
MR E BN, AEABTLES S BRSRKE~REDRMLE, FEERE
Sk AETIR&E R 49 LIST, BITMAP & RLIST £4-F#&. % LIST. BITMAP & RLIST
IAFEMAFHIMEASTE VTW 5 VI(S) -1 FEMRES, MEATRES
IRHAE O, — R AT BbSh, ¥ ACK EA-FH T ) LSN FHGHEAE VT (D) B VT(S)
B MAE, FAKRSEDREE D QE—HHRAE T, REBRAFEAT 6 RLCALH,
REBEFOSWRATHRATRMEAMEXREDRLE, LEE—FE
434~ (RESET PDU) BRNE, AR ERA,

BARFAANERLANE—HAE, £B 2V, HREN, EBTX
HESREERGAHLELNE, ETEEALRYN, AARSEE VTRSD 3t
EAE B ERRBGEEROGALRK, VTRSD A —Hl, F35
PH—E RIS E T AR, M SdEAe 1, FRIRARE HRRSE
B F|—F EAIE4E4- (RESET ACK PDU) B, RI44 VI (RST) BILE X4 0. b,
VT (RST) #Anda4E3h 0. P $48 MaxRST &7 VI (RST) 49 LFRISJRAE. & VT (RST)
55 MaxRST, REASIAEe T R4, AR Bl L EFLERE
AT, BB IEALEL (radio besrer) , LA, —FEHSNTHE
BXAEETF VMaxRST -1, HETRAHESHSETHORARENBHTIR
HE, TEANEF—EENSHLASHE N ST, FELRREH
Bk, MEEEZEEHRS. ET5-DRABAEE, FTAUBERKE, &
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ZEEBBECRE, Bk, SERRANANBHHER HRPLBRRRSAR
B EER, HESERAN T BENFTHE. B 2 AR, TIHER
45 VTRST) AEBRAFHW, Aandeiih 0, shoh, RRARTN BAEBIK
BARAN R B AT AR AR T 2. Bk, SRARMINSZLALE
AL A PATRTBP S R K & S04k

BREF RN B RERL S 100 £47, B4 S8 MaxRSTREH 4.
FEETIE t) B, BKBMBEARE-REIDRLBLAEE. KA, BAHWRE
EH AL, KMBARE t) (Lu4EiEE R E ) BACIREEIR
B35, BHREAAREDREECS—HRAT, Bit, LASHU—FTEH
ABBEBURAEERA, FIFRABUBSHADRGTRSGLAES. X
BT R4 100 47, shsh, TEALASM VTRST o 1, HEEHEAR
48 VT (RST) ZEBTIE) t 8454 1.

A t,+100 8, EXRANBiHELER, BHAKBMENTILGLES.
B, AABEAREIRS, FLREFRENFTHETIOLES, TEHHL
Ao dfk VT(RST) FAv 1, & T4 AM4E VITRST Ao t, + 100653 2, R
Hah, TEAMBANE t, + 200 BHFIFE R, BE, BAKIFTHERKIL
154, MARBEHETENRS, LREFREAMTHERLIGES, TEAEKR
45 VI(RST) Fdv 1, EEALAMAM VTRST) A6 ty + 200 894 3,

27, DRAMLHBERE T oML R, FEME ¢, + 200 HEE t,
+ 300 XiF. Bk, BAMKE, ABE-REDREBLAEE, HRERIR
St AES X e RARRERENR, Fd, LXBLWA T 6 (L4
R ) B RESRME AFIB L O —4RA S, TEAHSHTENR
T/ Bhib 4T &4, S E BAEAMMA VITRST) M 1, §FRARALE VTRSD £

R T R 4, bR, &R AREAE VT (RST) #9485 T % 44k MaxRST, Bk,
AEBIK AT RIS ES, BTFE T (LehbEglniE) #7LE
EA—REEEHSR, THRIELLES (radio bearer) .

B AWl 4L MaxRST i34 4, AR BLTRUBZARSBE—FEMILE
A, digd, REBREFHEEL 00 THAGE, FRKETARE t+ 300
ZWhg, MARBRTAEELLAWUSRE, ENPATLEE HIBUE M 3
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BAEit, R, BRANIHBEBLBKBEANE t, + 300 WHEIHREEHR
Seig, BFETAALNE T QRESE, 3R TRARE T"0A8E LKICE
&, RERE T ERE 1+ 300 2H, RF, BHENR T, LELR—E
LR, RAEBAEENNAL LB BKBRGERAE, NLEE
3 (radio bearer) FHREAF ETELA T ARR. LA, FRAPIHE
R4 Bvh T Wl A gk MaxRST 89 R 2 Fh ik
BIARFANGEERAGE AR, WRB 2 AR, HREY, &%
THEBELSBR B O4SERRE, B 3 G6Fd, TLENBtekER
£ 100 £, QRARTHTBGFERAREH 100 B, BHUS4 MaxRST
WA 4. AME t, 5, BRBROS—REDRIMBHRERSE, Bl
BAS AR SE L AGRECRES, BE, LRBENE t #KBEKEERE
#, BEAALOS4ERAT, BRdA—-AaaEaaR, Bk, LEFELNE
t, EH—FEHRSLEUS, APFELLA, FEFRBKSHADETEKLE
4, EEZN BT 700 EFEAT, BEEHZREME VTRST) 2 1, £F
FAAERHAL VT (RST) A8 to8t 2% 1, EBbE £, + 100 B, =R MBAB Ht
R, BRBAX-RERLLLEE. STHEMA, REABHEFLRE
TR BB EL, ARk, TREREASTSZITHREREAR. LEEX
FISCRARE T A —RA T, Bib, EHETINRSLBNRE, AHEFEA
FEHERAGLES, EEALARMM VIRST) Fie 1, 8 E K42 AHAE VT RST)
AR t, + 100 B4 2. R4, SRRANERBAEME t, + 200 HFRER,
B BEE—~RERE, FRERSBRBEES NS ae—7Z45. B,
EEBHFAEHETINASLBRE, BREFRANTHELIMILES. EE
AR KAL VT (RST) Hdm 1, #E FAE4A M VT RST) EBTIE t, + 200 B 3,
R, SHRAMEHSENR t, + 300 SR, FRBRZBKERH—
RAERSE, A5ATRSRSOATLLMAE. Bk, KESBRIERERS,
Byt AR E t, + 3000 8 —4RA 5. SERRSMELNT ¢+ 300 5
Wi, ERARREME VTRST o 1, RER4AEMD VTRST) £AHE
ty + 300 B4 4. Sbit, FEAEAMM VTRST) 6945 TP K8 MaxRST, B
B, ZEBREERELESOES, BLEMNE t, + 300 MEFLELE L
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BE iR, BMMEAKES (radio bearer) . E¥E, REBRFHRK
B 3700 EHABEE TS, SHRBTANE t, + 32700 WA,
MEAETENPITLAESHRUBRGHEAE. KA, HRABIHERL
BRBHLFTRORARS, BELRBET TRYGHE 1) + 3700 7L
BA—Fik L 64k, BB ATHRAENF t;+ 300 X ERA—F RPIAT4.
K, EAFHAY, LEFLHGRXTERL LE, RABURBPELRE
# (radio bearer) . ¥itRiK, SIRANALN B4 EYh T Wil 48 MaxRST

& EH Ak,

ReARE
HEFh, FARGAAARB—FARERARNLHNELLFNG

kBEE, ANBLEEERFGYTIE, &ATMORADRILREH P
EHRRBA.

ATFERBE, ALARE-~FARBRLEGHRHNETRANFH,
ROETHFE: ()—BKEARES —BRRARSL—~ZAE, O£
—E B AR SRR B RRSRELELEE, HF T
T A Pl ()ELES G ERKBRKE Y —BICRARE, ATEHK
RAREQAOWBMER, #E—ETHILEBKE, FRAD—F—ZW
Bolst—E oMM RN, RoTEMAA P () AEEEHEGH
EME A —RRMZN, FEAE AR BHNERN, FALBHE—
EERIBERKE, EPEHRAMEA W, () SHEFRIHAESE RS
M, B — BN SRS BRE —F EARA A TR ) BB LR,
ERABERE — R LR, FH O b PLRSF P2 5 MAak
R,

ARPERB—HABARARHEHEIRA T, ROBTHY
B, @)—RKEHEES-BRKAREL—REE. OELRLEAR
HBRKE Y —F SR ARE, BRSSO ARE G HREE,
PAT—EERA, HAAE-CEHILABRE, (O AEAR BRI T
BKEDEG—F BHGEEST, AREEELAHIITRE, P, FHE

10

Petitioners' Exhibit 1007, p. 252
AT&T et al v. Innovative Sonic
IPR2024-01143



200410056744, 1 B O F H/14|

Ol SPATATERAY, BHALABEE R RBRBENEY —F
CHMRARSE, RPREoRRRARSARE —BEARAREHE T B
).

AR AERA—FRKE, AATE—ALBRMALER, KBS
BRE Y —BERARS, EPHALBRKE S —BRRERSE, Hik—
RSB EBKEFLED—F — XN BAst—F — MR,
HE—FRMAN Pl, SALKBICKARS QS HIBR, HAE—RIM,
MBS M, FEHLAETIMOOAEHA, RPARTERIHAEL
BE MW, B -TNBNS RN, RAXBHE—FEELH
BRE, FLEATEHOOBLERRE W, BiEB LN B0 R
B-FERANBEN, AARBRNE RS LORRER, ERKS
bl ARD, LARE—E BN AR TERES S —RERE
BAsEAER, AP SHAMNA P2 KF P2RAF P15 MARMER

AXRERB—ARLEE, AATH—BRBRFALER, HLLE
BEEKSERE S B RRRARSE . RALEOB—AARE, 1A
AP —F RS, FELERRAD —BRRARE Q& — R, #
HE-FERSLEERS, UA-RAXEREA, LR TFREARA,
AR AR B R R ERA N~ B, AREELR
BARFRE. £¥, SRATETIAEN, ERTETHELEHEEAS
A% AGBRBEENES ~ o BRARS, XPRASBERER
&R E— BRI LB A B,

CRRAN, ALVNEHEIRANF AN ARG RN BRE—E Y
it BRE, RBLEORABHEN SYaxt LA X AMME VTRST) w1 E.
doh, RARFEAMKAGBRALS. Bk, STEABRGME, L
EABIKI GRS DIRMIE, HEAE, TEALAKE VIRSD REu
FEEHF X E, BEEAFTIREBARL G ML MaxRST E¥ A,
HEPHalfgk MaxRST FF M+1, BEMA LEBRA{R,

¥ B-5LBR
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B1R2RTRA G ERRBUFRE,
B2ARFRAGEIRANE 0T AA.
AIRBEFRAANTELFGE_HAFE,
B4ARTRENE—LASGEIRFANE—FH.
BSAEFREANE —RAMNETBANEAFHE.
B6RBFALRE - SAAHTERANT—HFE,
BIRARFALBE _ERHNEIBRAGEMNAB,

B SRR FALNE —~LAMANARBARANENELLEFHFTRE,
AIARFALAE —EAANAZBRERGLHNEERFHFTRE,

Sk R X,

ARERG EAFLE R, WAL EREVEDE, TRHEERAE
EHkH), Foeom BT,

EAERE—Z#HP, EERE-DRYLTHBHHRNLE, RBLED |
AN B Yo RS MaxRST 6B S, SRF RN BEAF R, §
. B 4 REFRARE-RANGEERAGE—HEE, ERRFRE |
BEFHHE, RADRLBYN FEEE, LHDRF TR BNERA |
k. Bdo, EEXMBGFNRERA 100 BF, DAL MaxRST A 4. & |
F—EhslF, HaRGEXHEGRERAR DT MaxRST-1 SERAN
B REREARGRR, BHAK, AF—RAN Y, THORYELH
Begit R AR D 350 4.

SHR ML M B A S EAARATIE SRR, AN ¢, 8, RSN |
SRR AR E ORI, Bl —RATRKRSLAE. B |
BREEAR AT AR, AEBA WK RADRKE, BHNER
AEESE QS —ERAT. (PAIWAE, AR 4 ¥, LRTREREHKE
FHAG AR BT, AR IEE. ) Bsb, AABE—F B4 BKSE, AR
FERBA, FELFRABKSARNTERLES. TELRBF R 100
EA. b, AAABBEIEREREN, BTEAELAMME VIRSD Rbh
i 0. t, M, X34 BAEE BAE KK VI RST) An 1, % E B4 KA VT RST)

12
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BN t,Mh 1. E2&2, ORFEINETEUSHEREADRABLRES
B, F4EtE 350 4. SRANANBNEREESFN, AL E L

FERMBENE t, + 100 Witrta R, Bk, KEBSEHXELRS, H
BERFEHEGERKLES. EEAZREM VIQRST) His 1, HERHER
45 VTRST) R to+ 100 3% 2. ey, EERMBHAT 410 100 £,
RlAtey, TEXMBANT t, + 200 Bt R, 8%, RLBHEATHELHE
4, BB EREMEOTERIEES, EX4RANME VTERST) Fe 1, ¥E
FAbA k45 VT(RST) JEBFHE) t, + 200 Rf2H 3,

Ak Bk, DRANRHEANR T TR, BE—-RERE. BF,
& T BRYRAMN BT FRE, REREFUEE, FHORAE, B E
sty HKBARR T RLBETRERS., EXANSENE ¢, + 300 Bt
i 45 K. ;
BTR, EEMAMLARE t, + 300 HBAEH, LHEEAEREM
VIRST) As 1, R4Eh 4, SF FHE A MaxRST, B, ZEBRHEREE
B4 EE, HFRA t, + 300 BFEELE ~REFELGHE, THIRELE
&% (radio bearer) . B HilAdk MaxRST 3% 4, LA BLFRIUIZARMN
LHNTF FHESF AL —F LAGEES. 58D, ORTERNBONERR
RDF 300 £, HEEH, WXSHK MaxRST FAEEHR, RALABES—
AEARSERMBEOSHRATREABETINGE, RHFRUEE 300 EHA
B A~ B4, S, BRBATRANE THALELRIGES RKE
BHE) T HRFE t, + 300 X, HHEBETETLEAHREH, HFLEHIAT
EEBLHRRBAGHEAE, A8Z, BFrvismLEnmgrit, AL
HFTHREMALGES, EXGRRZORTEZETREN, NELA
F4O LR L RO RSFA, B 4 AT, SREEENBARE t, + 350
BHitET & k. L, BRRAMEN LK E T/ 38 RABEGR SRS,
TR t, + 350 B sERE ., Es AT aB| A dL MaxRST W3
. BB 2 HFHAAEILAML, B 4 AFHELTRFFRELLERTER
EFAFGKRA, LR, LESFFLLTFRUBRGHNLBUSRGH
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MR ETERS. BFORYFEENBSNHHKREREES, TR R A 2
GBIk RS- Hoh 54 MaxRST #9368,

B 5 RRFALNRE—~RAAGETLFHF_NFH. b, EELHE
BFERAR R A 100 £4, WIRABAH BeitaRARZN 100 E£4, AW
SRS MaxRST 39 4. S LAk, EF—RAHT, DRYEFIH BN ER
EARDF MaxRST-1 HEFRM Bt KEMRGRR, FbRH, £F—
FAEEMAR S, THIRE RN Siet et RARY 2500 £,

SRR B AN t iR, BRBAREKEHE—RERSE, &

S0k i BART IO ML AR . BA, AR BANE ¢, s EER
AL, DIBETRARSOA—BRA T, ¥, ZRUBRHERSRE
RS —ERA DRI, SRF LN Bt KA (Fle 2500 £47)

AT, BRI, ENE b 26, FRAEMARRARIN BHHERR
AR AR AR, RAEMELPEE, AR Ritaa Rk, AN,
AR t, B, REBEE—EEHSILBLE, ARATIRA, FRHEFR
Bt E ElitAE 4, ER AN BALULHHKRA (700 £8) @47, B
& BAEE R AL VIRST) Ao 1, sbedi4E% 1,

BARRYSZEAMBFiite, SORARIHBZIENE t, + 100, BH
t, + 200, BFE t0 + 300..EitEMEER, HUSHRSEE S —RERE, AE
R A R Bt eT Ak, Bib, FEERALRS LA HERS I,
ME XN ETHAARR t, + 700 Btefs R, B, REXBETHERRS,
HAHGFRATHERKEMES. sl ERHRASMA VTRST A= 1, KK
Bh 2, AEELHBARE L, + 700 F T 700 £,

ARIE iR, S THARASE VIRST) FTFHE4d MaxRST o (AR
FFES ), AEBHFLEL S —AEFLGHR, TRIRELLES (radio
bearer) . BE#HHilAs MaxRST &% 4, LA BLFRUB ANSGBUERH
Af Bl p—FERiHAES. EE, RTERR ST EERNT2U0E
#. HEE, HIUA MaxRST T ZAEFHA, RFELEBEHRRERZK
Mk 2100 EHRBKEERSHRITRE., FRKETANN t, + 2100 ¥k
EEENEES, ARBTHBETLLAHREAH, AELARERETHY
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ﬁﬁ%ﬁﬁ%ﬁwﬂ%ﬁ,%ﬂﬁiﬁ&ﬁi%ﬁﬁ&&ﬁﬁﬁ&%ﬁﬁ.#i
Frik, BRFRZMNERARE o+ 2500 WEER, BKSTDRARLH
ﬁﬁﬁﬁiﬁﬁﬁﬁ%ﬂ%ﬁﬂ%ﬁé.%Lﬁi%ﬁiﬁ&ﬁ%%?,iﬁﬁ
3% (radio bearer) C.B i X iEH LR ABIRN, LR AL RS
HEgROBAK. RF, WREERSRETRAHRATHHR, H—RRY
RARETRRRA DIAHG EFER, 5B 3 ARG TERFL,
E5ﬁ%ﬂiiﬁﬁ%*%ﬁ&t%%*ﬁiﬁﬁﬂ%%.&%ﬁﬁ,iﬁﬁ%
BEeFRKERSHNSEKRERGHH AR TERS. G TIRFELN
Btk EREE Y, BDRA I BHEARRL Y US4 MaxRST 853}
fit.

$ﬁ%ﬁ$;$%ﬂ,£&ﬁmﬁﬁ*¢,iﬁ%m%ﬁiﬁiﬁéﬁﬂi
Sdh, iR, HAEBRKHEA—HREFORERRMIE, SR LT
HEEEAN, REABFTHE~EERAILEKE. REFH, EBIL—EX
BEE, ARG EBKEMRADRKE. L% A2ERBFRRLE
— BB E A AL, AEBHKIGETREDRBEHTERAEZFR
. H 6 ARFALDE LA ETHAGE—HAR, L, TIEHSE
WtR R AR A 100 B, Bl MaxRSTRA 4. B 6 F1F, TRMHER
e fh VT(RST) AT BAAAPSTH Al 0, sesb, SRUBSHEALHURIR
3h, TR E AN, SRR S0 ST AN, Bk,
AEEEAFHIST, SRARTHERLC LS, AR t 0, RWBLAEZ
ﬁﬁ%i&ﬁﬁﬁﬂ&%$ﬁ%%%;Eﬁ%&*%é@ﬁ&%%ﬁﬁﬁ.ﬁi,
ARt B, ZRBRKHERARS, FEANERERE QSRS T,
JLE S A AT EAPST P G E LS, B, REFoFAGIME, KES
Hh—EFFHOLRKE, URF—EERA, LFRPUSTENTIWLE
A, FEXNEALN 100 4, soh, FEEALKREM VTRSD) » 1, &
FAhfend i oA 1,

EF X BANIE t, + 100 Hitets R, BABEKIMEHTIMEMES.
B, LABTHAELNS, EHSEFEAATHERRILES. EEIHER
H4E VTRST) HAn 1, RAEARRE t, + 100 8% 2 , B4, TEAREAN
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]t + 200 BFtRTEE R, BASAMKEIAEGE EHKEAE4, Bk, XEBTH
€ R84, IRGFREMENETERAES, TEARRHAM VTRST) FHo 1,
AR ¢, + 200844 3,

B, EHRAAE A ZARE T/ oitate R, AN to+ 200 St ¢, +
300 2, Eb, BBENE T S —~RERS, KA BHEHTRERS,
R R ABRACSWRAT. AA, dTHHEF—FTERFEEPTT, &
EEREWE (FREoLAPNR) RBBHTERARELE, HRSREHR
B EEF. B 6 BF, AXEBANNE T RHFRhEiEREDEME. Ak,
FEAEAMA VT RST) 3R B AT MG, BP & T4 R840 VT (RST) #4344
A% 3, BEIEANBANE T e840 R0, RYRY, TEXNES
FABE t, + 300 BibRAER, TR, EEHSHTANE t, + 300 sHit T EH.
Hegbot § EARABAM VTRST) A0 1, KA 4, % FHLAH MaxRST 248, &
st, ZEBRHBFAERBLGES, ARTLELE —AEBLG4R, T8
FiZ A 454k (radio bearer) , B HHhslA% MaxRST 3520 4, Ki# 84Tl
BEZANSBE—FERiLES, B TFRARGEHBESH, BRSERLY
ZRMAHKELRAAREE 300 EVQRHEAHAETREESLLEE. &
5, BREABEN BRERRETEHR, LTREHBURH MaxkST 85D
&4 iE. 75 3 £t

B7ARFAANF - RANNTERFHF_HAB, ¥, TS
#t B R ERE S 700 4, BRARIN SHTRERES 100 £5, HiL
S4 MaxRST Bl#iRH 4, MRABMA N BAEME t, 2R, BhBEEBKE
i —RERE, FRGEBMA RSB hBliieE ., B, EXE t,
B, XRBRRIHCRABE BAHEREBLECE— 4245, Bk, £23 :
BE-EENOLREE, JT—TERS, BNSFREKBEI O B
184, TEANEH4Te 700 £4, BEFFAE AL VTRST Ao 1, shatid
W4 1. SRAMEGBANM t, + 100 shitatak, BUEEHE-REARS,
FREAEBREE LT @4 —4RAS. A, BREWRE AP RS
BHEEBRFBREFNE, BT EERAFACAENE t, + 100 244347, BAR
Bty + 100 MR EPATE, HRERLBRLBIEF. BEALEL ST,
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|
Petitioners' Exhibit 1007, p. 288
AT&T et al v. Innovative Sonic
IPR2024-01143



200410056744. 1 OB O #13/14W

% F EEFEAPITH, AEBERTHKABRIREREGAST, SARER
R EBRABECBEARERN, WB T AR, KABAENR t, + 100 85F
FREERASDREE, Bib, TIALAKME VIRST) 15RE A THMRAME,
BEF AW BANE T ZBHETH T, P, ks eadm ty + 200, B
B t, + 300, BHE to + 400, BHiE to + S00. BFE) t, + 600 B ty + 700
oAU R ARS, HASASRAACe ks RERSE, 28, TEEANS
AR t, + 700 BPHRFES R, B, MABKLXBEATENRS, REREX
ML kSR VT (RST) w1, #& FAEA4K4E VT (RST) 200 f ¢, + 700 BF3% 2.

IRiE LR, ST EAEASME VIRST FFHZ5HK MaxRST B (A2
FFE %), RRENFEELE-REELGHR, TREBELELY (radio
vearer) . EAilidk MaxRST 3% 4, AR BLTFRUBZANSBUTLRE
AA B p—E FaGEAEA. RARY, ATERFGITHR, FLRGF-
FHGEDEA NN BELL RSB RETHY R, RGENL, WLSH MaxRST
TEFEMNE, BRERAETEPRUBZZANSIKT RS,

W8 ARFALMP—RAMGALE ALK S0 GEHETERF G RE,
ABBIRRG 50 OE—KEE 52 5Bk FH 54, RHEE 52 FE—ERFD 56,
it B R 56 6N 58, RibERE-THERRE 56 #93T4F 60, AKX
Wi TR 60 AR 62, K 54 eds—BRE 64 HLMER
FBARE 64 6§ 0T H 66 & 68, BIRFE 56. 64 RAUE I KA R 52 5
KR 54 MeyABKikst (radio bearer) . EXREAAT, TWNH 58 AFTEL
B3, AANA 62 AEA T T4, THE 60 AR EEHS
£ A 4B VT (RST) #b47iHdk, #AKE 54 mE, XuPH 66 RAFSRAIEN
B, HARE 68 ZATORYELHE. THHE 68 st RATE HMRR,
PABFIL & EAL A MAE VI(RST kit A&3, FALNGRHNIEIEFY
Fikty B —ER L RNBET. B, AAABELTENR.

B9ARFREPF -_FHSIHALTRRL T0 B HTELF T RA,
ALK 70 QI36—KE T2 543 F 74, 2D, SHRKS 72 WK
BKEE T4, NALE M ARHLEA—BRBE, BEKE 72 ALY
B—VAERY, RH, HKE T BRESR T4 9 ERRE LA EHEN

17

Petitioners' Exhibit 1007, p. 289
AT&T et al v. Innovative Sonic
IPR2024-01143



200410056744, 1 #HOH B OE4/4E

FE A,

EE T4 AEERG XA 72 %48, ARE 74 al—RFE 76,
G ik T RIARE 76 69k AL A, 78, b bR T IEIARE 76 49 E 0 3 80,
o, T B IIRE 76 495140 82, A G MEA-T I 403 82 S AHAIRK 84,
WARE 76 RRMAEILLSE T4 HRUE 72 Mg RERE (radio bearer) .
EALASY, THE 0 RAFTELRE, MARE M AUREF—TEHS
HAEERE K, THE 82 AUstEEAS RS VTRST) #eriteh. b, %
REEB A T8 AR AR T ERFRTEEPAT, AL E R ERHAL VT (RST)
BRI, #azit, BHFARIRIA 18, ATERAGPITHRA, TR
SO BRAGRAHENSH T REG T EREAMLANTYH, AT
2, AAANRHEERAGFT RN EoFAF CHERB TN, B, A/X
kA

ERAHAMRE, RELAKEHETLAGTRLIRFRAN ERL—E
Legit et R, URIERRARINEYATIARRBMGITN, W, R
RAHEHTERFAOTEANAREENERRABELY, RARBETELAS
PATRE B F AR RAFHRADREIE, SEANE, TEAZRBMEMGER
2R FHAe, BEF BAAFREREHFHWNARTERPATE LA H4LREK.

ERRLPOCARGSFRAB ToL, RALFEAARERLR, ETR
BEABRHARERRE AL N OHAFLEAA, STHEAFROBERSSR,
B b A2 EA SR 4P T ) BB WA A P AR E R B AT 4 0 A
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(57) A method of controlling a reset procedure in a
wireless communication system sets a proper clocked
period to the timer Timer_Status_Prohibit for blocking
the timer Timer_Status_Period from interfering with the
counting of the state variable VT(RST). In addition, the
method of controlling a reset procedure makes use of

Timer RST

Method and apparatus of controlling a reset procedure in a wireless communication system

an amended triggering condition. Therefore, the sender
ignores the STATUS PDUs when the reset procedure is
ongoing. To sum up, the state variable VT (RST) is not
incremented abnormally, and the reset procedure be-
haves correctly according to the configured protocol pa-
rameter MaxRST.
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Description

Cross Reference To Related Applications

layer 38 anda MAC layer40. The MAC layer 40 receives
the incoming PDUs 44, and dispatches these PDUs 44
to each channels. The RLC layer 38 then assembles
one or more layer 2 SDUs 34 according to the PDUs 44

[0001] The application claims the benefit of U.S. Pro- 5 dispatched from the MAC layer 40. Then, the layer 2
visional Application No. 60/495, 106, which was filed on SDUs 34 are passed up to the layer 3 interface 32. The
08/15/2003 and entitled "Triggering condition of RLC layer 3 interface 32, in turn, converts the layer 2 SDUs
Reset Procedure in Wireless Communication Systems". 34 back into a message 31, which should be identical
to the original message 11 that was generated by the
Background of Invention 10 application 13 on the first station 10. In the end, the re-
ceived message 31 is passed to an application 33 on
1. Field of the Invention the second station 30.
[0005] In a noisy environment of wireless transmis-
[0002] The present invention relates to a method of sions, areceiver, such as abase station ora mobile unit,
driving a wireless communications system to trigger a 75 often misses data. That is, some layer 2 PDUs 24 will
reset procedure, and more specifically, to a method and therefore be missing. Thus, wireless protocols are care-
an apparatus of controlling a reset procedure in a wire- fully designed to address such problems. It is well-
less communications system. known that each PDU has a specific sequence number,
andthe PDUs are sequentially numbered. The RLC lay-
2. Description of the Prior Art 20 ers 18, 38 are capable of utilizingthe sequence numbers
of the PDUs to detect if one PDU is erroneously trans-
[0003] Many communications protocols typically uti- mitted or received. As specified inthe 3GPP TS 25. 322
lize a three-layered approach to communications. V4. 9. 0 (2003-6) Radio Link Control (RLC) protocol
Please refer to Fig.1, which is a block diagram of the specification, a sender enables a polling function to re-
three layers in such a prior artcommunications protocol. 25 quest a peer receiver for a status report. In other words,
In a typical wireless environment, a first station 10 is in the receiver transmits status reports to the correspond-
wireless communications with one or more second sta- ing sender to inform the sender about which PDUs have
tions 30. An application 13 on the first station 10 com- been received and not received. Each status report con-
poses a message 11 and has it delivered to the second sists of one or several STATUS PDUs. Please note that
station 20 by handing the message 11 to a layer 3iinter- 30 the status report can also be carried by piggybacked
face 12. The layer 3 interface 12 then delivers the mes- STATUS PDUs embedded within DATA PDUs.
sage 11 to a layer 2 interface 16 in the form of layer 2 [0006] Furthermore, ifthe receiver detects one or sev-
service data units (SDUs) 14. The layer2 SDUs 14 may eral missing PDUSs, it can trigger the transmission of a
be of any length. The layer 2 interface 16 comprises a status report to the sender. In addition, the receiver can
radio link control (RLC) layer 18 on top of amediumac- 35 also trigger the transmission of a status report to the
cess control (MAC) layer 20, and in communications sender when a timer Timer_Status_Periodic expires. In
with the medium access control layer 20. The RLC layer other words, the receiver is capable of triggering the
18 supports many functions such as the flow control, the transmission of a status reportto the sender periodically.
sequence number check, and the ciphering. The MAC Both the STATUS PDU and the Piggybacked STATUS
layer 20 acts as an interface between the RLC layer 18 40 PDU have a similar data structure, and they include a
and the layer 1 interface 22. From an upper-layer per- plurality of super fields (SUFIs) . The SUFIs contain use-
spective (the RLC layer 18 and higher layers), many ful sequence number (SN) information used by the
channels may be established. Functionally, however, senderto determine if the receiver correctly receives the
these channels must be consolidated into a single PDUs outputtedfromthe sender. For example, the LIST,
stream for presentation to the layer 1 interface 22. This 45 BITMAP or RLIST SUFIs can be used to indicate neg-
is one of the main purposes of the MAC layer 20. There- atively acknowledged sequence numbers. ACK SUFI
fore, the MAC layer 20 outputs the PDUs arranged in a with a LSN field can be used to indicate that SN <= LSN
single stream to the layer 1 interface 22. In other words, -1 is positively acknowledged unless this SN is nega-
the layer 2 interface 16 composes the SDUs 14 into one tively acknowledged in the same STATUS PDU or Pig-
or more layer 2 protocol data units (PDUs) 24. Each lay- 50 gybacked STATUS PDU.
er 2 PDU 24 is of a fixed length, and is delivered to the [0007] In addition, both the receiver and the sender
layer 1 interface 22. have windows within which they expect to receive the
[0004] The layer 1 interface 22 is the physical layer PDUs and transmit the PDUs. The sender has a trans-
used for transmitting data to the second station 30. The mitting window that is delimited by two state variables:
transmitted data is received by the layer 1 interface 42 55 VT(A) and VT(MS). VT(A) marks the beginning of the

of the second station 30 and reconstructed into one or
more PDUs 44, which are passed up to the layer 2 in-
terface 36. The layer 2 interface 36 also includes a RLC

transmitting window, and VT(MS) marks the end of the
transmitting window. The sender will only transmit PDUs
that have sequence numbers within the range of the
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transmitting window, i.e. , that are sequentially on or af-
ter VT (A), and are sequentially before VT (MS) . The
sender has an additional state variable VT (S). When
the sender begins transmitting the PDUs that lie within

PDUs to the sender, and the timer
Timer_Status_Periodic is restarted. As shown in Fig.2,
the state variable VT (RST) stores the initial value equal-
ing 0 before the reset procedure is activated. In addition,

the transmitting window, the sender begins with a PDU 5  the timer Timer_Status_Periodic is started when the re-
having a sequence number given by the state variable ceiver is successfully configured for receiving PDUs.
VT (A), and works sequentially forward until it reaches Therefore, the timer Timer_Status_Periodic starts work-
a PDU having a sequence number that is just prior to ing before the reset procedure is activated.

VT(MS). That is, the sender transmits the PDUs in se- [0010] Suppose that the timer Timer_RST is used to
quence, beginning at VT (A) and ending at VT (MS) -1. 70 counta clocked period equal to 100ms, and the protocol
The state variable VT (8) holds the sequence number parameter MaxRST is set to 4. Atto, the receiver is trig-
of the next new PDU to be transmitted. Thus, the PDUs gered to output a status report to the sender. However,
withsequence numbers on or sequentially before VT (S) because of protocol error or transmission error, the
-1 have been transmitted at least one time. sender receives this STATUS PDU at to and decides
[0008] Therefore, PDUs with sequence numbers on 75 thatthe STATUS PDU contains an erroneous sequence
or after VT(S) have not yet been transmitted by the number. Therefore, the sender outputs a RESET PDU
sender. Suppose that the sender receives a STATUS to the receiver for activating the reset procedure, and
PDU from the peer receiver, and reads a LIST, BITMAP waits for the RESET ACK PDU delivered from the re-
or RLIST SUFI within the STATUS PDU. When a nega- ceiver. The timer Timer_RST is started to count the
tively acknowledged sequence number indicated by the 20 clocked period (100ms). In addition, the state variable
LIST, BITMAP or RLIST SUFI is outside an interval de- VT (RST) is incremented by 1, and stores 1 at 1.
limited by VT (A) and VT (S) -1, the STATUS PDU is [0011] At t3+100, the timer Timer_RST expires and
regarded to include an erroneous sequence number. In the wanted RESET ACK PDU is not received. There-
addition, whenthe value ofthe LSNfield in an ACK SUFI fore, the sender retransmits the RESET PDU to the re-
is outside an interval delimited by VT (A) and VT (S), 25 ceiver, and continues waiting for the wanted RESET
the STATUS PDU is also regarded to include an errone- ACK PDU. The state variable VT(RST) is further in-
ous sequence number. Based on the priorart RLC spec- creased by 1, and keeps 2 at tp+100. Similarly, the timer
ification, the sender discards the STATUS PDU or the Timer_RST will expire at t;+200. Suppose that the want-
Piggybacked STATUS PDU including the erroneous se- ed RESET ACK PDU is not received still. Then, the
quence number, and outputs a RESET PDU to the re- 30 sender retransmits the RESET PDU to the receiver, and
ceiver for activating a corresponding reset procedure. continues waiting forthe wanted RESET ACK PDU. The
[0009] Please refer to Fig.2, which is a first timing di- state variable VT (RST) is further increased by 1, and
agram illustrating the prior art reset procedure. In Fig. keeps 3 at t5+200.

2, the transmission delay between the sender and the [0012] Please note that the timer
receiver is neglected for simplicity. The state variable 35 Timer_Status_Periodic expires at T' that is between
VT (RST) is used to count the number of times for the tp+200 and t,+300. Therefore, the receiver is triggered
RESET PDUs outputted from the sender to the receiver to output a status report to the sender with the same
before the reset procedure is completed. VT(RST) func- content as the previous STATUS PDU. Again, the send-
tions as a count value, and is increased by 1 each time er receives the STATUS PDU and decides it contains
a RESET PDU is scheduled to be transferred, and is 40 an erroneous sequence number at T'. When the RE-
reset when the sender receives a RESET ACK PDU SET PDU is scheduled to be transferred at T', the state
from the receiver. In addition, an initial value of the VT variable VT(RST) is increased by 1, and stores 4 at T'.
(RST) is equal to 0. A protocol parameter MaxRST At this time, the state variable VT (RST) stores a value
stands for an upper threshold of the VT (RST) . If VT equaling the protocol parameter MaxRST. Therefore,
(RST) equals MaxRST, the sender informs upper layers 45 the sender indicates an unrecoverable errorto the upper
about an unrecoverable error to release the radio bear- layers at T', and the radio bearer is accordingly re-
er. Thatis, the maximum number of transmissions of the leased.

transmitted RESET PDU is equal to MaxRST-1. Two [0013] Because the protocol parameter MaxRST is
timers Timer_Status_Periodic and Timer_RST are in- set to 4, the sender gives the receiver 3 chances to re-
volved in the reset procedure. The timer Timer_RST is 50 spond a RESET ACK PDU. In other words, the sender
started when a RESET PDU is transferred from the originally permits the receiver to respond within 300ms.
sender to the receiver. However, if the timer Timer_RST Ifthe receiver can respond the RESET ACK PDU before
expires, the RESET PDU is transmitted again to the re- tp+300, the sender will be able to restart data transmis-
ceiver. Concerning another timer sion between the sender and the receiver after resetting
Timer_Status_Periodic, it is used to trigger the receiver 55 protocol parameters. However, the timer

to deliver status reports to the sender periodically.
Therefore, if the timer Timer_Status_Periodic expires,
the receiver outputs a status report containing STATUS

Timer_Status_Periodic triggers the receiver to respond
the periodic status report before 1g+300, and the reset
procedure is terminated at T' . It is possible that the re-

Petitioners' Exhibit 1007, p. 302
AT&T et al v. Innovative Sonic
3 IPR2024-01143



5 EP 1 507 365 A2 6

ceiver responds the RESET ACK PDU at T" between T'
and t3+300. However, the sender cannot restart data
transmission between the sender and the receiver be-
cause an unrecoverable error has been indicated to the

the receiver can respond the RESET ACK PDU before
tp+3*700 ms, the sender will be able to restart data
transmission between the sender and the receiver.
However, the timer Timer_Status_Periodic triggers the

upper layers at T' and the radio bearer will be released 5 receiver to respond the unexpected status reports, and
according to the prior art reset procedure. That is, the an unrecoverable error is indicated to the upper layers
operation of the timer Timer_Status_Periodic impedes earlier than the expected t;+3*700 at the sender. It is
the functionality of the defined protocol parameter possible that the receiver responds the RESET ACK
MaxRST. PDU afterty+300. However, an unrecoverable error has
[0014] Please refer to Fig.3, which is a second timing 70 been reportedto upperlayers prematurely to releasethe
diagram illustrating the prior art reset procedure. Same radio bearer according to the prior art reset procedure.
as Fig. 2, the transmission delay between the sender That is, the operation of the timer
and the receiveris neglected in Fig. 3 for simplicity. Sup- Timer_Status_Periodic impedes the correct functionali-
pose that the timer Timer_RST is used to count a ty of the defined protocol parameter MaxRST.

clocked period equal to 700ms, timer 15

Timer_Status_Period is used to count a clocked period Summary of Invention

equal to 100ms, and the protocol parameter MaxRST is

set to 4. At ty, the timer Timer_Status_Period expires, [0016] Itistherefore a primary objective ofthe claimed
and the receiver is triggered to output a status report to invention to provide a method and an apparatus of con-
inform the sender of the PDU receiving status. Suppose 20 trolling a reset procedure in a wireless communications
thatthe sender receives this status report atto and finds system for canceling interference introduced by unex-
it contains an erroneous sequence number. Therefore, pected STATUS PDUs during the ongoing reset proce-
the sender outputs a RESET PDU to the receiver at t; dure.

for activating the reset procedure, and waits for the RE- [0017] The present invention discloses a method of
SET ACK PDU delivered from the receiver. The timer 25 controlling a reset procedure for a radic communication
Timer_RST is started to count the clocked pericd link between a sender and a receiver comprising the
(700ms) , and the state variable VT (RST) is increment- steps of: (a) the receiver transmitting at least a receiving
ed by 1 to store 1. At 1{+100, the timer status report to the sender; (b) blocking the receiver
Timer_Status_Period expires. The receiver sends a sta- from outputting another receiving status report to the
tus report to the sender with the same content of the 30 sender for a first predetermined period of time, called
previous status report since there is no data PDUs sent P1 hereafter; (c) the sender receiving at least one re-
by the sender during this period. The sender determines ceiving status report sent from the receiver, determining
there is an erroneous sequence number in the status that the receiving status report contains protocol error,
report again. Therefore, the sender retransmits the RE- transmitting a RESET PDU to the receiver, and starting
SET PDU to the receiver, and continues waiting forthe 35 afirsttimer for clocking a second predetermined period
wanted RESET ACK PDU. The stale variable VT (RST) of time, called P2 hereafter; (d) before the number of
is further increased by 1, and keeps 2 at tg+100. Simi- transmissions of the RESET PDUs reaches a predeter-
larly, the timer Timer_Status_Periodic will expire at mined value, called M hereafter, the sender outputting
1g+200. The receiver sends a status report, which is con- a RESET PDU to the receiver each time the first timer
sidered as containing an erroneous sequence number 40 expires; and (e) when the number of transmissions of
again by the sender. Thus, the sender retransmits the the RESET PDUs reaches M and either the first timer
RESET PDU to the receiver, and continues waiting for expires ora RESET PDU is triggered to transmit by step
the wanted RESET ACK PDU. The state variable VT (¢), the sender detecting an unrecoverable protocol er-
(RST) is further increased by 1, and keeps 3 at 13+200. ror; wherein P1 in step (b) is not less than the result of
[0015] Similarly, the timer Timer_Status_Periodic ex- 45 P2 multiplied by M.

pires at tp+300. Again, the receiver is triggered to output [0018] The claimed invention further discloses a
a status report with exactly the same content as before. method of controlling a reset procedure for a radio com-
Therefore, the sender receives the status report and de- munication link between a sender and a receiver com-
termines that it includes an erroneous sequence prising the steps of: (a) the receiver transmitting at least
number at t;+300. When the RESET PDU is scheduled 50 a receiving status report to the sender; (b) the sender
to be transferred at {p+300, the state variable VT(RST) receiving at least afirst receiving status report sent from
is increased by 1, and stores 4 at 1,+300. At this time, the receiver, determining that the receiving status report
the state variable VT (RST) stores a value equaling the contains protocol error, activating a reset procedure,
protocol parameter MaxRST. Therefore, the sender in- and transmitting a RESET PDU to the receiver; and (c)
dicates an unrecoverable error to the upper layers at 55 recognizing the reset procedure as ongoing before the

tg+300, and the radio bearer is accordingly rleased.
Please note thatthe sender originally permits the receiv-
er to respond the RESET ACK PDU within 3*700ms. If

sender receives a RESET ACK PDU outputted from the
receiver; wherein step (c) further comprises controlling
the sender to ignore at least a second receiving status
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report outputted from the receiver when the reset pro-
cedure is ongoing, wherein the second receiving status
report is received later than the first receiving status re-
port.

scription of the preferred embodiments that are illustrat-
ed in the various figures and drawings.

Brief Description of Drawings

[0019] In addition, a receiver in wireless communica- 5

tion with a sender for transmitting at least a receiving [0023]

status report is disclosed. The sender receives at least

the receiving status report, transmits a RESET PDU to Fig.1 is a block diagram of the three layers in such
the receiver and starts a first timer for clocking a first a prior art communications protocol.
predetermined period of time, called P1 hereafter, when 10 Fig.2 is afirst timing diagram illustrating the prior art
determining that the receiving status report contains reset procedure.

protocol error, stores a predetermined value, called M Fig.3 is a second timing diagram illustrating the prior
hereafter and counts the number of transmissions of the art reset procedure.

RESET PDUs, wherein before the number of transmis- Fig. 4is afirsttiming diagramillustrating areset pro-
sions of the RESET PDUs reaches M, the sender out- 75 cedure according to a first embodiment of the
puts a RESET PDU to the receiver each time the first present invention.

timer expires, and the sender detects an unrecoverable Fig.5 is a second timing diagram illustrating a reset
protocol error when the number of transmissions of the procedure according to the first embodiment of the
RESET PDUs reaches M and either the first timer ex- present invention.

pires or a RESET PDU is triggered to transmit. The 20 Fig. 6is afirsttiming diagramiillustrating areset pro-
claimed receiver comprises a communication interface cedure according to a second embodiment of the
for blocking the receiver from outputting another receiv- present invention.

ing status report for a second predetermined period of Fig.7 is a second timing diagram illustrating a reset
time, called P2 hereafter, wherein P2 is not less than the procedure according to the second embodiment of
result of P1 multiplied by M. 25 the present invention.

[0020] According to one preferred embodiment, a Fig.8 is a block diagram of a wireless communica-
sender in wireless communication with a receiver for re- tion system for controlling the reset procedure of the
ceiving at least a first receiving status report sent from first embodiment according to the present inven-
the receiveris disclosed. The claimed sender comprises tion.

a communication interface for activating a reset proce- 30 Fig.9 is a block diagram of a wireless communica-
dure and transmilting a RESET PDU to the receiver tion system for controlling the reset procedure of the
when determining that the first receiving status report second embodiment according to the present in-
contains protocol error; and a decision logic electrically vention.

connected to the communication interface for recogniz-

ing the reset procedure as ongoing before the commu- 35 Detailed Description

nication interface receives a RESET ACK PDU output-

ted fromthe receiver, wherein the decision logic controls [0024] As afirst embodiment of the preferred embod-
the communication interface to ignore at least a second iments, the duration of a timer Timer_Status_Prohibit is
receiving status report outputted from the receiver when configured properly  to block the timer
the reset procedure is ongoing. The second receiving 40 Time_Status_Periodic from impeding the defined proto-
status report is received later than the first receiving sta- col parameter MaxRST. The usage of the timer
tus report. Timer_Status_Prohibit is explained as follows. Please
[0021] Briefly summarized, the claimed method of refer to Fig.4, which is a first timing diagram illustrating
controlling a reset procedure sets a proper clocked pe- the abnormal case handling for a reset procedure ac-
riod to the timer Timer_Status_Prohibit for blockingthe 45 cording to a first embodiment of the present invention.
timer Timer_Status_Period from interfering with the After the timer Timer_Status_Prohibit is started, the
counting of the state variable VT(RST). In addition, the transmission of the triggered status reports is delayed
claimed method of controlling a reset procedure makes until the timer Timer_Status_Prohibit expires. Suppose
use of an amended triggering condition. Therefore, the that the timer Timer_RST is used to count a clocked pe-
sender ignores the STATUS PDUs when the reset pro- 50 riod equal to 100ms, and the protocol parameter
cedure is ongoing. To sum up, the state variable VT MaxRST is set to 4. In this first preferred embodiment,
(RST) is not computed abnormally, and the reset proce- the duration of the timer Timer_Status_Prohibit is set to
dure behaves correctly according to the configured pro- avalue that is not less than a product of MaxRST-1 and
tocol parameter MaxRST, which is equal to M + 1 where the clocked period of the timer Timer_RST. Forexample,
M is the predetermined value described above. 55 the period counted by the timer Timer_Status_Prohibit

[0022] These and other objectives of the claimed in-
vention will no doubt become obvious to those of ordi-
nary skill in the art at reading the following detailed de-

in the first preferred embodiment is set to 350ms.
[0025] ThetimerTimer_Status_Periodic works before
the reset procedure is activated. At t,, the receiver de-

Petitioners’ Exhibit 1007, p. 304
AT&T et al v. Innovative Sonic
5 IPR2024-01143



9 EP 1 507 365 A2 10

tects missing PDUs and outputs a status report to the
sender. Because of protocol error or transmission error,
the sender receives the STATUS PDU and decides that
the STATUS PDU contains an erroneous sequence

words, the delayed status report triggered by expiration
ofthetimer Timer_Status_Periodic at T' can only be sent
at t9+350, which will not impede the MaxRST function-
ality now. Compared with the prior art reset procedure

number atty. As before, the transmission delay between 5  shown in Fig.2, the claimed reset procedure shown in
the sender and the receiver is neglected in Fig. 4 for Fig.4 is not terminated prematurely. That is, the sender
simplicity. Then, the sender outputs a RESET PDU to really gives the receiver enough chances to receive and
the receiver for activating the reset procedure, and waits enough time to respond to the RESET PDU. With the
for the RESET ACK PDU delivered from the receiver. help of the adequately configured duration of the timer
Thetimer Timer_RST is started to countthe clockedpe- 70 Timer_Status_Prohibit, the operation of the timer
riod (100ms). In addition, the state variable VT (RST) is Timer_Status_Periodic does not impede the functional-
reset by an initial value before the sender receives the ity of the defined protocol parameter MaxRST.
STATUS REPORT, and is incremented by 1, and stores [0029] Please referto Fig.5, which is a second timing
1 atty. Please note that the timer Timer_Status_Prohibit diagram illustrating the abnormal case handling for a re-
is enabled to count its clocked period (350ms) whenthe 15 set procedure according to the first embodiment of the
receiver outputs the STATUS PDU to the sender. The presentinvention. Suppose that the timer Timer_RST is
timer Timer_Status_Periodic counts normally. used to count a clocked period equal to 700ms, timer
[0026] At t3+100, the timer Timer_RST expires. Timer_Status_Period is used to count a clocked period
Therefore, the sender retransmits the RESET PDU to equal to 100ms, and the protocol parameter MaxRST is
the receiver, and continues waiting for the wanted RE- 20 set to 4. As mentioned above, the duration of the timer
SET ACK PDU. The state variable VT(RST) is further Timer_Status_Prohibit, in the first preferred embodi-
increased by 1, and keeps 2 at t,+100. Similarly, the ment, is set to a value that is not less than a product of
timer_Timer_RST expires at t;+200. Then, the sender MaxRST-1 and the clocked period of the timer
retransmits the RESET PDU to the receiver, and con- Timer_RST. For example, the duration of the timer
tinues waiting for the wanted RESET ACK PDU. The 25 Timer_Status_Prohibitinthe first preferred embodiment
state variable VT(RST) is further increased by 1, and is set to 2500ms.

keeps 3 at t5+200. [0030] At to, the timer Timer_Status_Period expires,
[0027] In the receiver side, at T, the timer and the receiver is triggered to output a status report to
Timer_Status_Periodic expires. A status report is trig- inform the sender of any missing and receiving PDUs.
gered. However, since the timer Timer_Status_Prohibit 30 Suppose that the sender receives this status report and
has been started, the triggered status report is delayed. determines that the status report contains an erroneous
No status report is sent out by the receiver at T sequence number at t;. Please note that the timer
[0028] Next, the timer Timer_RST expires at t5+300. Timer_Status_Prohibitis started to count its clocked pe-
When the RESET PDU is scheduled to be transferred riod, e.g., 2500ms, when the receiver outputs the last
at ty+300, the state variable VT (RST) is increased by 35 STATUS PDU of the status report to the sender. If there
1, and stores 4. At this time, the state variable VT (RST) is any further status report trigger, for example by the
stores a value equaling the protocol parameter expiration of the timer Timer_Status_Periodic, after Ty,
MaxRST. Therefore, the sender indicates an unrecov- the status report will be delayed until the timer
erable error to the upper layers, and the radio bearer is Timer_Status_Prohibit expires. In the meantime, the
accordingly released. Because the protocol parameter 40 sender outputs a RESET PDU to the receiver for acti-
MaxRST is set to 4, the sender gives the receiver 3 vating the reset procedure at ty, and waits forthe RESET
chances to receive the RESET PDU and accordingly to ACK PDU delivered from the receiver. The timer
respond a RESET ACK PDU. Please note that the Timer_RST is started to count the clocked period
clocked period of the timer Timer_Status_Prohibit is not (700ms), and the state variable VT(RST) is incremented
less that 300ms. In other words, the protocol parameter 45 by 1 to store 1.

MaxRST functions normally to make the sender capable [0031] Because the timer Timer_Status_Prohibit is
of permitting the receiver to respond with a RESET ACK started, the receiver will not output further status report
PDU within 300ms after the STATUS PDU found to con- when the timer Timer_Status_Periodic expires at ty +
tain erroneous sequence number for the first time. Sup- 100, t5 + 200, ty + 300, etc., untl the timer
pose that the receiver responds a RESET ACK PDU at 50 Timer_Status_Prohibitexpires. Therefore, ifthe RESET
T" between T' and to + 300, the sender can reset its pro- PDU is missing and not received by the receiver, the
tocol parameters and restart data transmission between timer Timer_RST can successfully expire at 1y+700. At
the sender and the receiver. Note that, since we neglect this time, the sender retransmits the RESET PDU to the
the transmission delay in the drawings for easy to un- receiver, and waits for the RESET ACK PDU delivered
derstand, the round-way transmission delay shall be 55 from the receiver. In addition, the state variable VT

considered in setting the actual duration of the timer
Timer_Status_Prohibit. As shown in Fig. 4, the timer
Timer_Status_Prohibit expires at t;+350. In other

(RST) is incremented by 1 to store 2, and the timer
Timer_RST restarts at ty+700.
[0032] Accordingto the above-mentioned operations,
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when the state variable VT(RST) stores a value equal-
ing the protocol parameter MaxRST, the sender indi-
cates an unrecoverable error to the upper layers, and
the radio bearer is released. Because the protocol pa-

to receiving PDUs. Therefore, the timer
Timer_Status_Periodic starts working before the reset
procedure is activated. At to, the receiver detects miss-
ing PDUs and outputs a status report to the sender. Sup-

rameter MaxRST is setto 4, the sender givesthereceiv- 5 pose that the sender receives this status report and de-
er 3 chances to receive the RESET PDU and to corre- termines that the status report contains an erroneous
spondingly respond a RESET ACK PDU. Please note sequence number at t,. There is no ongoing reset pro-
that the clocked period of the timer cedure at this moment. Thus, by the second embodi-
Timer_Status_Prohibit is not less that 2100ms. In other ment of this claimed invention, the sender outputs a RE-
words, the protocol parameter MaxRST functions nor- 70 SET PDU to the receiver, activates a reset procedure,
mally to make the sender capable of permitting the re- and waits for the RESET ACK PDU delivered from the
ceiver three times for receiving the RESET PDU and to receiver. The timer Timer_RST is started to count the
respond within 2100ms in total. If the receiver can re- clocked period (100ms) . In addition, the state variable
spondthe RESET ACK PDU before tp+2100, the sender VT(RST) is incremented by 1, and stores 1 at t,.

can recover the protocol error indicated by the errone- 75 [0034] At ty+100, the timer Timer_RST expires and
ous sequence number in a status report by reset its pro- the wanted RESET ACK PDU is not received yet. There-
tocol parameters and can restart data transmission be- fore, the sender retransmits the RESET PDU to the re-
tweenthe sender and thereceiver. As mentioned above, ceiver, and continues waiting for the wanted RESET
the timer Timer_Status_Prohibit will expire at t5+2500, ACK PDU. The state variable VT(RST) is further in-
and the receiver stop blocking status reports previously 20 creasedby 1, and keeps 2 atty+100. Similarly, the timer
triggered by the timer Timer_Status_Periodic. For the Timer_RST will expire at tp+200 when the wanted RE-
case that an unrecoverable protocol error is reported to SET ACK PDU is still not received yet. Thus, the sender
upper layers by the sender, the delayed status reports retransmits the RESET PDU to the receiver, and con-
is useless since this radio bearer will be released be- tinues waiting for the wanted RESET ACK PDU. The
cause of unrecoverable protocol error. However, forthe 25 state variable VT (RST) is further increased by 1, and
case thatthere is no erroneous sequence number in the keeps 3 at 15+200.

first STATUS report, the delayed status report maintains [0035] Suppose thatthe timer Timer_Status_Periodic
the status reporting mechanism normal. Compared with expires at T' that is between t5+200 and t3+300. There-
the prior art reset procedure shown in Fig.3, the claimed fore, the receiver outputs a status report at T' owing to
reset procedure shown in Fig.5 is not terminated pre- 30 the triggering of the timer Timer_Status_Periodic expi-
malturely. That is, the sender really gives the receiver ration. The sender receives this status report, which is
enough chances to receive and enough time to respond deemed to contain erroneous sequence number by the
tothe RESET PDU. With the help of the adequately con- sender. However, since there is an ongoing reset pro-
figured duration of the timer Timer_Status_Prohibit, the cedure at this moment, the sender is blocked from re-
operation of the timer Timer_Status_Periodic does not 35 transmittingthe RESET PDU accordingto the amended
impede the functicnality of the defined protocol param- triggering condition mentioned above, i.e. the second
eter MaxRST. embodiment of this claimed invention. As shown in Fig.
[0033] As asecond embodiment of the preferred em- 6, the sender does not respond to the received STATUS
bodiments, one of the prior art triggering conditions for PDU at T'. Therefore, the state variable VT(RST) still
the sender to transmit RESET PDUs to the receiveris 40 holds the currently stored value, i.e., 3, and the timer
amended. That is, the sender is capable of delivering a Timer_RST keeps clocking after T". It is obvious that the
RESET PDU to the receiver when the sender receives timer Timer_RST expires at t,+300, and the RESET
a STATUS PDU carrying an erroneous sequence PDU is scheduled to be transferred at t5+300. There-
number only if there is no ongoing reset procedure. In fore, the state variable VT (RST) is increased by 1, and
other words, after a reset procedure is triggered, the 45 stores 4 at {,+300. At this time, the state variable VT
sender stops receiving any STATUS PDU. This means (RST) stores a value equaling the protocol parameter
thatany arrived or received STATUS PDU after the reset MaxRST, and the sender indicates an unrecoverable er-
procedure is initiated and before the reset procedure is ror to the upper layers to release this radio bearer. Be-
terminated will be ignored and discarded. Please refer cause the protocol parameter MaxRST is set to 4, the
to Fig.6, which is a first timing diagram illustrating the 50 sender gives the receiver three chances to receive the
reset procedure according to the second embodiment RESET PDU and to correspondingly respond a RESET
of the present invention. Suppose that the timer ACK PDU. With the help of the amended triggering con-
Timer_RST is used to count a clocked period equal to dition, the receiver is actually given 3 chances to receive
100ms, and the protocol parameter MaxRST is setto 4. the RESET PDU and 300ms in total to answer the RE-
As shown in Fig. 6, the state variable VT (RST) stores 55 SET ACK PDU to the sender. In other words, the inter-

the initial value equaling 0 before the reset procedure is
activated. In addition, the timer Timer_Status_Periodic
is started when the receiver is successfully configured

ference introduced by the timer Timer_Status_Periodic
is cancelled, and the correct functionality of the defined
protocol parameter MaxRST is obtained.
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[0036] Please refer to Fig.7, which is a second timing
diagram illustrating the reset procedure according to the
second embodiment of the present invention. Suppose
that the timer Timer_RST is used to count a clocked pe-

the reset procedure of the first embodiment according
to the present invention. The wireless communication
system 50 includes a sender 52 and a receiver 54. The
sender 52 has acommunication interface 56, a timer 58

riod equal to 700ms, timer Timer_Status_Periodisused 5 electrically connected to the communication interface
to count a clocked period equal to 100ms, and the pro- 56, a counter 60 electrically connected to the communi-
tocol parameter MaxRST is set to 4. At ty, the timer cation interface 56, and a storage unit 62 electrically
Timer_Status_Period expires, and the receiver is trig- connectedto the counter 60. The receiver54 has acom-
gered to output a status report to inform the sender of munication interface 64 and two timers 66 and 68 elec-
any missing or received PDUs. Suppose thatthe sender 70 ftrically connected to the communication interface 64.
receives the status report and determinesthatthe status The communication interfaces 56, 64 are used to estab-
report contains an erroneous sequence number. There- lish radio links (radio bearers) between the sender 52
fore, the sender outputs a RESET PDU to the receiver, and the receiver 54. In this preferred embodiment, the
activates a reset procedure, and waits for the RESET timer 58 stands for the timer Timer_RST, the storage
ACK PDU delivered from the receiver. The timer 75 unit 62 is used to store the maximum number of trans-
Timer_RST is started to count the clocked pericd missions of a RESET PDU, and the counter 60 is used
(700ms), and the state variable VT (RST) is increment- to count the state variable VT (RST) . For the receiver
ed by 1 to store 1. At 1{+100, the timer 54, the timer 66 stands for the timer
Timer_Status_Period expires, the receiver outputs a Timer_Status_Periodic, and another timer 68 repre-
status report, which is received and considered as in- 20 sents the timer Timer_Status_Prohibit. Therefore, the
cluding an erroneous sequence number by the sender. timer 68 is appropriately set to prevent the state variable
However, the sender is blocked from retransmitting the VT (RST) from being erroneously counted. Please note
RESET PDU according to the amended triggering con- that the method of controlling the reset procedure ac-
dition mentioned above. The reason is thatthe reset pro- cording to the above-mentioned first embodiment has
cedure has been started before t5+100, and the reset 25 been clearly disclosed. Therefore, the lengthy descrip-
procedure is ongoing at to+100. Please note that by the tion of the operations implemented by corresponding
second embodiment of the present invention, when a device elements is not repeated for simplicity.

reset procedure is ongoing, there is no difference wheth- [0039] Please referto Fig.9, which is a block diagram
er the sender receives and interprets the content of the of a wireless communication system 70 for controlling
status report or the sender simply ignores the status re- 30 the reset procedure of the second embodiment accord-
port. As shown in Fig. 7, the sender does not respond ing to the present invention. The wireless communica-
to the received STATUS PDU at ty+100. Therefore, the tion system 70 has a receiver 72 and a sender 74.
state variable VT(RST) still holds the currently stored Please note that when the receiver 72 outputs data to
value, and the timer Timer_RST keeps clocking after the sender 74, the originally named sender 74 becomes
to+100. Similarly, the receiver outputs status reports re- 35 a "receiver", and the originally named receiver 72 be-
spectively at t3+200, 1,+300, 15+400, 15+500, 15+600, comes a "sender". That is, the naming of the receiver
and ty+700, and the sender does not respond to these 72 and the sender 74 depends on the operations of the
outputted from the receiver. Please note that the timer receiver 72 and the sender 74.

Timer_RST expires at t5+700. Therefore, the sender is [0040] The sender 74 is in wireless communication
successfully triggeredtotransmitthe RESET PDUtothe 40 with the receiver 72, and the sender 74 includes a com-
receiver again, and the state variable VT(RST) is in- munication interface 76, a decision logic 78 electrically
creased by 1 to store 2 at ty+700. connected to the communication interface 76, a timer
[0037] Accordingtothe above-mentioned operations, 80 electrically connected to the communication inter-
when the state variable VT(RST) stores a value equal- face 76, a counter 82 electrically connected to the com-
ing the protocol parameter MaxRST, the sender indi- 45 munication interface 76, and a storage unit 84 electri-
cates an unrecoverable error to the upper layers, and cally connected to the counter 82. The communication
the radio bearer is accordingly released. Because the interface 76 is used to establish radio links (radio bear-
protocol parameter MaxRST is setto 4, the sender gives ers) between the sender 74 and the receiver 72. In this
the receiver three chances to receive the RESET PDU preferred embodiment, the timer 80 stands for the timer
and to correspondingly respond a RESET ACKPDU. It 50 Timer_RST, the storage unit 84 is used to store the max-
is clear that the interference introduced by the timer imum number of transmissions of a RESET PDU, and
Timer_Status_ Periodic, is cancelled during the ongoing the counter 82 is used to count the state variable VT
reset procedure. In other words, the protocol parameter (RST). In addition, the decision logic 78 is used to detect
MaxRST functions normally to make the sender capable if the reset procedure is ongoing for preventing the state
of giving the receiver three chances to receive the RE- 55 variable VT(RST) from being erroneous counted. In oth-

SET PDU.
[0038] Please referto Fig.8, which is a block diagram
of a wireless communication system 50 for controlling

er words, with the help of the decision logic 78, the in-
terference introduced by improper blocking of the timer
Timer_RST by the Timer_Status_ Periodic is cancelled
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duringthe ongoingreset procedure. Please notethatthe
method of controlling the reset procedure according to
the above-mentioned second embodiment has been
clearly disclosed. Therefore, the lengthy description of

P2 multiplied by M.

The method of claim 1 wherein step (b) further com-
prises utilizing the receiver to start a second timer

the operations implemented by corresponding device 5 for clocking P1when areceiving status report is out-
elements is not repeated for simplicity. putted from the receiver.
[0041] In contrast to the prior art, the claimed method
of controlling a reset procedure sets a proper clocked The method of claim 2 wherein the second timer is
period to the timer Timer_Status_Prohibit for blocking a timer Timer_Status_Prohibit and the first timer is
the timer Timer_Status_Period from interfering with the 70 a timer Timer_RST according to a 3GPP specifica-
counting of the state variable VT(RST). In addition, the tion.
claimed method of controlling a reset procedure makes
use of an amended triggering condition. Therefore, the A method of controlling a reset procedure for a radio
senderignores the STATUS PDUs having erroneous se- communication link between a sender and a receiv-
quence numbers during the ongoing reset procedure. 15 er comprising the steps of:
To sum up, the state variable VT (RST) is not increased
prematurely, and the reset procedure behaves correctly (a) the receiver transmitting at least a receiving
according to the configured protocol parameter status report to the sender;
MaxRST. (b) the sender receiving at least a first receiving
[0042] Those skilled inthe art will readily observe that 20 status report sent from the receiver, determin-
numerous modifications and alterations of the device ing that the receiving status report contains pro-
may be made while retaining the teachings of the inven- tocol error, activating a reset procedure, and
tion. Accordingly, the above disclosure should be con- transmitting a RESET PDU to the receiver; and
strued as limited only by the metes and bounds of the (c) recognizing the reset procedure as ongoing
appended claims. 25 before the sender receives a RESET ACK PDU
outputted from the receiver,;
Claims wherein step (c) further comprises controlling the
sender to ignore at least a second receiving status
1. Amethodofcontrolling areset procedure foraradio 30 report outputted from the receiver when the reset
communication link between a sender and a receiv- procedure is ongoing, wherein the second receiving
er comprising the steps of: status report is received later than the first receiving
status report.
(a) the receiver transmitting at least a receiving
status report to the sender; 35 The method of claim 4 wherein step (b) further com-
(b) blocking the receiver from outputting anoth- prises utilizing the sender to periodically output a
erreceiving status reportto the sender for a first RESET PDU to the receiver according to a prede-
predetermined period of time, called P1 here- termined period of time before the number of trans-
after; missions of the RESET PDUs reaches a predeter-
(c) the sender receiving at least one receiving 40 mined value andbefore the sender receives the RE-
status report sent from the receiver, determin- SET ACK PDU outputted from the receiver.
ing thatthe receiving status report contains pro-
tocol error, transmitting a RESET PDU to the The method of claim 5 wherein step (b) further com-
receiver, and starting a first timer for clocking a prises utilizing the sender to start a timer for clock-
second predetermined period of time, called P2 45 ing the predetermined period of time when the
hereafter; sender outputs a RESET PDU.
(d) before the number of transmissions of the
RESET PDUs reaches a predetermined value, The method of claim 6 wherein the timer is a timer
called M hereafter, the sender outputting a RE- Timer_RST according to a 3GPP specification.
SET PDU to the receiver each time the firsttim- 50
er expires; and Areceiver in wireless communication with a sender
(e) when the number of transmissions of the for transmitting at least a receiving status report,
RESET PDUs reaches M and either the first wherein the sender receives at least the receiving
timer expires or a RESET PDU is triggered to status report, transmits a RESET PDU to the receiv-
transmit by step (c), the sender detectinganun- 55 er and starts a first timer for clocking a first prede-

recoverable protocol error;

wherein P1 in step (b) is not less than the result of

termined period of time, called P1 hereafter, when
determining that the receiving status report con-
tains protocol error, stores a predetermined value,
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called M hereafter and counts the number of trans-
missions of the RESET PDUs, wherein before the
number of transmissions of the RESET PDUs
reaches M, the sender outputs a RESET PDU tothe
receiver each time the first timer expires, and the
sender detects an unrecoverable protocol error
when the number of transmissions of the RESET
PDUs reaches M and either the first timer expires
or a RESET PDU is triggered to transmit;

the receiver comprising:

a communication interface for blocking the re-
ceiver from outputting another receiving status
report for a second predetermined period of
time, called P2 hereafter;wherein P2 is not less
than the result of P1 multiplied by M.

The receiver of claim 8 further comprises a second
timer electrically connected to the communication
interface for clocking P2, and the communication in-
terface starts the second timer when outputting a
receiving status report.

The receiver of claim 9 wherein the second timer is
a timer Timer_Status_Prohibit and the first timer is
atimer Timer_RST according to a 3GPP specifica-
tion.

A sender in wireless communication with a receiver
for receiving at least a first receiving status report
sent from the receiver, the sender comprising:

acommunication interface for activating areset
procedure and transmitting a RESET PDU to
the receiver when determining that the first re-
ceiving status report contains protocol error;
and

a decision logic electrically connected to the
communication interface for recognizing the re-
set procedure as ongoing before the communi-
cation interface receives a RESET ACK PDU
outputted from the receiver;

wherein the decision logic controls the communica-
tion interface to ignore at least a second receiving
status report outputted from the receiver when the
reset procedure is ongoing; wherein the second re-
ceiving status report is received later than the first
receiving status report.

The sender of claim 11 periodically outputting a RE-
SET PDU to the receiver according to a predeter-
mined period of time before the number of transmis-
sions of the RESET PDUs reaches a predetermined
value.

The sender of claim 12 further comprising a timer
electrically connected to the communication inter-
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face for clocking the predetermined period of time,
wherein the communication interface starts the tim-
er when outputting a RESET PDU.

14. The sender of claim 13 wherein the timer is a timer

Timer_RST according to a 3GPP specification.
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11/278,546 JIANG, SAM SHIAW-SHIANG
Office Action Summary Examiner ArtUnit
MARCOS BATISTA 4134

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)X] Responsive to communication(s) filed on 04/04/2006.
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)X] Claim(s) 1-7 is/are pending in the application.

4a) Of the above claim(s) is/are withdrawn from consideration.
5[] Claim(s) _____is/are allowed.
6)X] Claim(s) 1-7 is/are rejected.
7)[] Claim(s) _____is/are objected to.
8)] Claim(s) _____ are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)X] The drawing(s) filed on 04/04/2006 is/are: a)[X] accepted or b)[_] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)LJAIl  b)[]Some * c)[] None of:
1.0 Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No. ___
3.[] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) & Notice of References Cited (PTO-892) 4) |:| Interview Summary (PTO-413)

2) [] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. _

3) [X] Information Disclosure Statement(s) (PTO/SB/08) 5) L] Notice of Informal Patent Application
Paper No(s)/Mail Date 01/03/07,08/23/2006. 6) |:| Other:

U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-08) Office Action Summary Part of Paper No./Mail Date 20080115
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Application/Control Number: 11/278,546 Page 2
Art Unit: 4134

DETAILED ACTION
Claim Rejections - 35 USC § 102
1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(e) the invention was described in (1) an application for patent, published under section 122(b), by
another filed in the United States before the invention by the applicant for patent or (2) a patent
granted on an application for patent by another filed in the United States before the invention by the
applicant for patent, except that an international application filed under the treaty defined in section
351(a) shall have the effects for purposes of this subsection of an application filed in the United States
only if the international application designated the United States and was published under Article 21(2)
of such treaty in the English language.

2. Claims 1 and 2 are rejected under 35 U.S.C. 102(e) as being anticipated by
Petrovic et al. (US 20040208160 A1).

Consider claim 1, a method of detecting an erroneous sequence number of a
status report unit in a wireless communications system, the method comprising (see:
Petrovic [0002] and [0128]): Petrovic discloses receiving a status report unit output from
a receiver of the wireless communications system (see [0128]). Petrovic also teaches
detecting whether a negatively acknowledged sequence number lies in a range of
greater than or equal to a sequence number following a sequence number of a last in
sequence acknowledged packet of a transmitter and less than a sequence number of a
next packet to be transmitted for the first time by the transmitter when the negatively
acknowledged sequence number is detected in the status report unit (see [0049] -

[0070] and [0080]).
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Petrovic further teaches detecting a status report unit comprises an erroneous
sequence number when the negatively acknowledged sequence number is not in the

range (see [0106] - [0108]).

Consider claim 2, Petrovic discloses initiating a reset procedure when the status

report unit comprises the erroneous sequence number (see abstract, [0104] — [0109].

Claim Rejections - 35 USC § 103
3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148
USPQ 459 (1966), that are applied for establishing a background for determining
obviousness under 35 U.S.C. 103(a) are summarized as follows:

Determining the scope and contents of the prior art.

Ascertaining the differences between the prior art and the claims at issue.
Resolving the level of ordinary skill in the pertinent art.

Considering objective evidence present in the application indicating
obviousness or nonobviousness.

N

4. Claims 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Petrovic
et al. (US 20040208160 A1), hereafter “Petrovic,” in view of Minagawa (US 6483855

B1), hereafter “Minagawa.”
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Consider claim 3, Petrovic discloses a method for detecting an erroneous
sequence number of a status report unit in a wireless communications system, as
stated in claim 1, but does not particularly refer to modulus operation with the sequence
number following the sequence number of the last in-sequence acknowledged packet of
the transmitter as a modulus base. Minagawa teaches transmission and reception
sequence numbers based on modulo (see col 2, lines 43-49 and col 22, lines 29-34).

It would have been obvious to a person of ordinary skill in the art at the time the
invention was made to modify the invention of Petrovic and have it include modulus
operation with the sequence number following the sequence number of the last in-
sequence acknowledged packet of the transmitter as a modulus base, as taught by
Minagawa. The motivation would have been in order to provide a consistent error

checking mechanism (see col 2, lines 43-49).

5. Claims 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Petrovic
et al. (US 20040208160 A1), hereafter “Petrovic,” in view of Olsson et al. (US

20060067238 A1), hereafter “Olsson.”

Consider claim 4, Petrovic discloses a method for detecting an erroneous
sequence number of a status report unit in a wireless communications system, as
stated in claim 1, but does not particularly refer to a piggybacked status report unit.

Olsson teaches a piggybacked status report (see [0139]).
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It would have been obvious to a person of ordinary skill in the art at the time the
invention was made to modify the invention of Petrovic and have it include piggybacked
status report unit, as taught by Olsson. The motivation would have been in order to

monitor all the sequence numbers in a current transmission window (see [0139]).

6. Claims 5, 6 and 7 are rejected under 35 U.S.C. 102(e) as being anticipated by
Petrovic et al. (US 6483855 B1).
Consider claim 5, Petrovic teaches third generation mobile communication

systems (see [0011] — [0014].

Consider claim 6, Petrovic teaches third generation mobile communication

systems operating in an acknowledged mode (see [0043] and [0104]).

Consider claim 7, Petrovic teaches a reset procedure to be performed as per
claim 1(see [0104] —[0111] - A reset procedure is known in the art to include processing

unit, memory and program code).
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Conclusion
7. Any inquiry concerning this communication or earlier communications from the
Examiner should be directed to Marcos Batista, whose telephone number is (571) 270-
5209. The Examiner can normally be reached on Monday-Thursday from 8:00am to
5:00pm.

If attempts to reach the Examiner by telephone are unsuccessful, the Examiner’s
supervisor, Derrick Ferris can be reached at (571) 272-3123. The fax phone number for
the organization where this application or proceeding is assigned is (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 http://pair-direct.uspto.gov. Should you
have questions on access to the Private PAIR system, contact the Electronic Business
Center (EBC) at 866-217-9197 (toll-free) or 703-305-3028.

Any inquiry of a general nature or relating to the status of this application or
proceeding should be directed to the receptionist/customer service whose telephone
number is (571) 272-2600.

Marcos Batista
/M. B./
01/17/08

/DERRICK W. FERRIS/
Supervisory Patent Examiner, Art Unit 4134
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EFS-Web Receipt date: 01/03/2007 11278546 - GAU: 4134

Docket No.: 5413-0196PUS1
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:

Sam Shiaw-Shiang JIANG

Application No.: 11/278,546 Confirmation No.: 6559

Filed: April 4, 2006 Art Unit: 2616

For; ERROR HANDLING IN A WIRELESS Examiner: Not Yet Assigned
COMMUNICATIONS SYSTEM

INFORMATION DISCLOSURE STATEMENT
(SUBMISSION AFTER FILING OF AN APPLICATION BUT BEFORE FINAL
REJECTION OR NOTICE OF ALLOWANCE OR CONCURRENTLY WITH A RULE

1.114 RCE APPLICATION)

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Sir:

Pursuant to 37 C.FR. §§ 1.97 and 1.98, applicant(s) hereby submit(s) an Information

Disclosure Statement for consideration by the Examiner.

L LIST OF PATENTS, PUBLICATIONS OR OTHER INFORMATION

______‘___‘_—___._.—_————-—————'_‘-

The patents, publications, or other information submitted for consideration by the Office

are listed on the PTO-SB08(s), attached hereto.

. COPIES

X a. Copies of cited U.S. patents and patent application publications are not included.

Copies of foreign patent documents and non-patent literature are included.

Birch, Stewart, Kolasch & Birch, LLP Petitioners’ ExhibKWﬂb, p- 331
AT&T et al v. Innovative Sonic
IPR2024-01143



—— i —————T

EFS-Web Receipt date: 01/03/2007 11278546 - GAU: 4134

Application No.: 11/278,546 Docket No.: 5413-0196PUS1

1 b Some or all of the documents listed on the PTO-SB08 are not enclosed because
they were cited in the International Search Report and copies should already be in the PTO file.

If copies are needed, please contact the undersigned.

D c. REFERENCES PREVIOUSLY CITED OR SUBMITTED - Pursuant to 37 C.FR.

§1.98(d), consideration of information listed on the PTO-SB08 form(s) is requested since any
patents, publications, or other information which are listed on the PTO-SB08 form(s) but for
which copies are not enclosed herewith, were previously cited by or submitted to the PTO in one
of the following applications which has been relied upon for an earlier filing date under 35
U.S.C. § 120:

U.S. Appl. No(s) and U.S, Filing Date

@@@ filed @@
II. CONCISE EXPLANATION OF THE RELEVANCE
(check at least one box)
X DOCUMENTS IN THE ENGLISH LANGUAGE - The patents, publications, or other

information listed on the attached PTO SBO8 are in the English language and therefore, do not

require a statement of relevancy.

] ©. DOCUMENTS NOT IN THE ENGLISH LANGUAGE - A concise explanation of the

rclevance of all patents, publications, or other information listed that is not in the English

language is as follows:
O e ENGLISH LANGUAGE SEARCH REPORT - An English language version of the search

report or action that indicates the degree of relevance found by the foreign office is attached,

thereby satisfying the requirement for a concise explanation. See MPEP 609(III)(A)(3).

] d OTHER - The following additional information is provided for the Examiner's

consideration.

2 KM/cb
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EFS-Web Receipt date: 01/03/2007 11278546 - GAU: 4134

Application No.: 11/278,546 Docket No.: 5413-0196PUS1

IV. FEES (check one box)

] a This Information Disclosure Statement is being filed concurrently with the filing

of a new patent application; therefore, no fee is required.

[l . This Information Disclosure Statement is being filed concurrent with the filing of

a continuation-in-part, continuation, or divisional patent application; therefore, no fee is required.

il c. This Information Disclosure Statement is being filed within three months of the
filing date of a national application (37 C.F.R. 8 1.97(b)(1)). No fee or statement is required.
(This section is not to be used with RCE's.)

H d. This Tnformation Disclosure Statement is being filed within three months of the
date of entry of the national stage as set forth in § 1.491 in an international application (37 C.F.R.
§ 1.97(b)(2)). No fee or statement is required.

] €. This Information Disclosure Statement is being filed concurrently with the filing
of a Request for Continued Examination under § 1.114 (37 C.ER. § 1.97(b)(4)). No fee or

statement is required.

X f This Information Disclosure Statement is being filed before the mailing date of a
first Action on the merits (37 C.F.R. § 1.97(b)(3)). No fee or statement is required. In the event
that a first Office Action on the merits has been issued, please consider this IDS under 37 CF.R.
§ 1.97(c) and see the statement under 37 C.FR. § 1.97(¢) below, or, if no statement has been
made, charge our deposit account for the fee as required by 37 C.F.R. § 1.17(p).

] g. This Information Disclosure Statement is being filed before the mailing date of a
Final Office Action under 37 C.FR. § 1.113 (See 37 C.F.R. § 1.97(c)(1)) or before the mailing
date of a Notice of Allowance under 37 C.F.R. § 1.311 (See 37 C.FR. § 1.97(cX2)).

[]  No statement; therefore, a fee as required by 37 C.F.R. § 1.17(p) is attached.

or
3 Ki/ch
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[ See the statement below. No fee is required.

V. STATEMENT UNDER 37 C.F.R. § 1.97(c)
(check only one box)

The undersigned hereby states that:

0 a Each item of information contained in the IDS was first cited in any
communication from a foreign Patent Office in a counterpart foreign application not more

than 30 days prior to the filing of this IDS; or

[0 . Each item of information contained in the IDS was first cited in any
communication from a foreign Patent Office in a counterpart foreign application not more than

three months prior to the filing of this IDS; or

1 e No item of information contained in the IDS 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 IDS was known to any
individual designated in 37 CF.R. § 1.56(c) more than three months prior to the filing of the
IDS.

4. Some of the items of information were cited in a communication from a foreign
Patent Office. As to this information, the undersigned states that cach item of information
contained in the TDS was first cited in a communication from a foreign Patent Office in a
counterpart foreign application not more than three months prior to the filing of this IDS. As to
the remaining information, the undersigned hereby states that no item of this remaining
information contained in the IDS was cited in a communication from a foreign Patent Officein a
counterpart foreign application and, to the best of my knowledge after making reasonable
inquiry, was known to any individual designated in 37 C.F.R. § 1.56(c) more than three months
prior to the filing of this statement.
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VL. PAYMENT OF FEES (check one box)

[]  Therequired fee is listed on the attached Fee Transmittal.
[X]  No feeis required.

If the Examiner has any questions concerning this IDS, he/she is requested to contact the
undersigned. If it is determined that this IDS has been filed under the wrong rule, the PTO is
requested to consider this IDS under the proper rule and charge the appropriate fee to Deposit
Account No. 02-2448.

If necessary, the Commissioner is hereby authorized in this, concurrent, and future
replies, to charge payment or credit any overpayment to our Deposit Account No. 02-2448 for
any additional fees required under 37 C.F.R. § 1.16 or under § 1.17; particularly, extension of

time fees.
Dated: January 3, 2007 Respectfully submitted,
oL,
Joe M{Kinney Murlc
Registration No.: 33,334
BIRCH, STEWART, KOLAYCH & BIRCH, LLP
8110 Gatehouse Road .
Suite 100 East
P.O. Box 747
Falls Church, Virginia 22040-0747
(703) 205-8000
Attorney for Applicant
Attachment(s):
[ PTO-SBO8
X  Documents (one)
[[]  Foreign Search Report
[] Fee
[] Other:
5 KiW/cb

Petitioners’ Exhibit 1007, p. 335
AT&T et al v. Innovative Sonic
IPR2024-01143



EFS-Web Receipt date: 01/03/2007

11278546 - GAU: 4134

PTC/SB/SA/B (09-06)

Approved for use through 03/31/2007, OMB 0851-0031

U.S. Patent and Trademark Office;

U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1085, no persans are required to respand to a coflection of information unless it contains a valid OMB control number.

Substitute for form 1448/PTO Complete if Known
Applicafion Number 11/278,546-Conf. #6559
INFORMATION DISCLOSURE  [Fiing Date April 4, 2006
STATEMENT BY APPLICANT  [firstNemedinventor | Sam Shiaw-Shiang JIANG
Art Unit 2616
{Use as many sheefs as necessary) Examiner Neme Not Yet Assigne d
Sheet 1 of 1 Attomey Dockat Number |5413-0196PUSH1
U.S. PATENT DOCUMENTS
Document Number ; Pages, Columns, Lines, Whare
Examiner | Cite Publication Dato Name of Patentes or
inffals* | No.' | Number-Kind Cade’ (#fmown) | MMDD-YYY Applicant of Cited Document Rﬁmn?:ﬂi:ﬁpgaﬁdmm
FOREIGN PATENT DOCUMENTS
Examiner | Cite —————9———-—'—"":%’"l n Patent Documerd P”'?.':;“““ Name of Patentes or wm”&&m";;mﬁ T
Inifiens* No.' | Country Gode®-Number*ind Code® (Fknown) | MM-DD-YYYY Applicant of Cited Document or Relevant Figures Appear

*EXAMINER: Initial if refarence considierad, whether or not citation is In conformance with MPEP 839, Draw line through eltatian If net in conformance and not
cansiderad. Include copy of this form with next communication o applicart. 1 Applicant's unique citatlon designation number (aptionel). 2gee Kinds Codes of
USETO Patent Documents at www.uspto.aoy or MPEP 901.04, 3 Enter Office that iasued the documant, by the two-letter cade (WIPO Siandard ST.3). * Far
Japanesa patent documents, tha Indication of the year of the reign of the Emperor must precede the serdal number of tha patent documant. SKind of document
by the appropriate symbols as indicated an the document under WIPQ Standard 3T.18 If possible. % Applicant Is to place a check mark here if English langaga

Translation is sttached.

NON PATENT LITERATURE DOCUMENTS

Examiner| Cita Include nama of the author (in CAPITAL LET_TE_RS), title of tha ariicle (when apprapriate), titie of the item (book,
Initials | Na.! magazine, journal, seria!, symposium, catalog, atc.), date, page(s), volume-issue number(s), publisher, ay | ¥
nitia . and/or country whera published.

NLB./ 3GPP TS 25.322 V6.3.0 (2005-03), "Radio Link Control (RLC} Protocol Specification”,

*EXAMINER: Initlal if reference considered, whether or nat citation is in conformance with MPEP 609. Draw line through citation If nat in conformance and not

considered. (nclude capy of this form with next communication to applicant.

'Applicant’s unique citation dasignation number (optionat). “ppplicant is to place a check mark here if English language Translatioh is attached.

January 3, 2007

Examiner /Marcos Batista/ Date
Signature Considered

01/16/2008

Birch, Stewart, Kolasch & Birch, LLP
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iRef # (Hits {Search Query DBs Default Plurals {Time Stamp
Operator
L3 0 (455/115).CCLS. US-PGPUB; OR OFF 2008/01/17
USPAT; USOCR 15:22
i 697  (455/115.1).CCLS. US-PGPUB; OR OFF 2008/01/17
USPAT; USOCR 15:23
L5 112 4 and protocol US-PGPUB; ADJ ON 2008/01/17
E USPAT; FPRS; 15:24
EPO; JPO;
DERWENT;
| |BM_TDB
L6 69 5 and error US-PGPUB; ADJ ON 2008/01/17
USPAT; FPRS; 15:24
EPO; JPO;
DERWENT;
| |BM_TDB
L7 2584  {(709/230).CCLS. US-PGPUB; OR OFF 2008/01/17
USPAT; USOCR 15:26
L8 1291 {7 and error US-PGPUB; ADJ ON 2008/01/17
% USPAT; FPRS; 15:26
EPO; JPO;
DERWENT;
| |BM_TDB
L9 391 8 and report US-PGPUB; ADJ ON 2008/01/17
% USPAT; FPRS; 15:26
EPO; JPO;
DERWENT;
| |BM_TDB
1L10 77 9 and seguence number US-PGPUB; ADJ ON 2008/01/17
: USPAT; FPRS; 15:26
EPO; JPO;
DERWENT;
| |BM_TDB
ST 1 11/278,546 US-PGPUB; ADJ ON 2007/12/27
USPAT; FPRS; 10:15
EPO; JPO;
DERWENT;
|BM_TDB
Ho 2 "6804804".pn. US-PGPUB; ADJ ON 2007/12/27
USPAT; FPRS; 11:19
EPO; JPO;
DERWENT;
IBM_TDB
1S3 12 ("4410989" | "5007055" | US-PGPUB; ADJ ON 2007/12/27
E "5280488" | "5357525" | USPAT; USOCR 11:22
"5465261" | "5701316" |
"5815516" | "6173333" |
"6412092" | "6625241").PN.
OR ("6804804").URPN.
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BTTHTTT 83 and (SN or sequence) IUS PGPUB: ADJ ON 5007/12/27
USPAT; USOCR 11:24
1S5 6789 \(detect$3 or find$3) neard4  {US-PGPUB; ADJ ON 2007/12/27
erro$6 with (SN or USPAT; USOCR 11:36
sequence)
86 244  \(detect$3 or find$3) near4  {US-PGPUB; ADJ ON 2007/12/27
: erro$6 with (SN or USPAT; USOCR 11:36
sequence) with protocol
S7 216 S6 and (@rlad<"20050404" {US-PGPUB; ADJ ON 2007/12/27
or @ad<"20050404") USPAT; USOCR 11:38
8 8 (detect$3 or find$3) neard {US-PGPUB; ADJ ON 2007/12/27
erro$6 with (SN or USPAT; USOCR 11:38
sequence) with protocol
with reset
9 7 S8 and (@rlad<"20050404" {US-PGPUB; ADJ ON 2007/12/27
or @ad<"20050404") USPAT; USOCR 11:38
S10 2182 {(detect$3 or find$3) with US-PGPUB; ADJ ON 2007/12/27
protocol near5 erro$6 USPAT; USOCR 11:42
1S11 39 (detect$3 or find$3) with US-PGPUB; ADJ ON 2007/12/27
E protocol near5 erro$6 with  {USPAT; USOCR 11:43
: (SN or Sequence Number)
S12 35 S11 and US-PGPUB; ADJ ON 2007/12/27
i (@rlad<"20050404" or USPAT; USOCR 11:43
E @ad<"20050404")
S14 40 (detect$3 or find$3) with US-PGPUB; ADJ ON 2007/12/27
: protocol near5 erro$6 with  {USPAT; FPRS; 13:32
(SN or Sequence Number) EPO; JPO;

DERWENT;
E IBM_TDB
815 136 {St4and US-PGPUB; ADJ ON 2007/12/27
E (@rlad<"20050404" or USPAT; FPRS; 13:33

@ad<"20050404") EPO; JPO;

DERWENT;
E IBM_TDB
S16 1 11/278,546 US-PGPUB; ADJ ON 2007/12/27
E USPAT; FPRS; 13:59

EPO; JPO;

DERWENT;
E IBM_TDB
S17 54203 {"vt(s)" US-PGPUB; ADJ ON 2007/12/27
E USPAT; FPRS; 14:38

EPO; JPO;

DERWENT;
E IBM_TDB
S18 0 "vt(s) and vt(a)" US-PGPUB; ADJ ON 2007/12/27
E USPAT; FPRS; 14:38

EPO; JPO;

DERWENT;

IBM_TDB
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i$19 207 {"vi(s)" and pdu US-PGPUB; ADJ ON 2007/12/27
E USPAT; FPRS; 14:39
EPO; JPO;
DERWENT;
E IBM_TDB
S20 42 "vt(s)" and pdu same sn US-PGPUB; ADJ ON 2007/12/27
i USPAT; FPRS; 14:39
EPO; JPO;
DERWENT;
E IBM_TDB
1821 91 "vt(s)" and pdu same (sn or {US-PGPUB; ADJ ON 2007/12/27
% seguence number) USPAT; FPRS; 14:39
EPO; JPO;
DERWENT;
E IBM_TDB
1523 41 "vt(s)" and pdu same (sn or {US-PGPUB; ADJ ON 2007/12/27
% sequence number) same USPAT; FPRS; 14:40
erro$6 EPO; JPO;
DERWENT;
E IBM_TDB
24 36 §23 and US-PGPUB; ADJ ON 2007/12/27
% (@rlad<"20050404" or USPAT; FPRS; 14:40
@ad<"20050404") EPO; JPO;
DERWENT;
E IBM_TDB
1825 41 "vt(s)" and pdu same (sn or {US-PGPUB; ADJ ON 2008/01/02
% seguence number) same USPAT; FPRS; 07:35
erro$6 EPO; JPO;
DERWENT;
E IBM_TDB
126 36 825 and US-PGPUB; ADJ ON 2008/01/02
% (@rlad< "20050404" or USPAT; FPRS; 07:35
@ad<"20050404") EPO; JPO;
DERWENT;
E IBM_TDB
27 8 826 and expect US-PGPUB; ADJ ON 2008/01/02
% USPAT; FPRS; 07:35
EPO; JPO;
DERWENT;
E IBM_TDB
1528 41 "vt(s)" and pdu same (sn or {US-PGPUB; ADJ ON 2008/01/02
% sequence number) same USPAT; FPRS; 11:49
erro$6 EPO; JPO;
DERWENT;
E IBM_TDB
1829 36 S28 and US-PGPUB; ADJ ON 2008/01/02
% (@rlad<"20050404" or USPAT; FPRS; 11:49
@ad<"20050404") EPO; JPO;
DERWENT;
E IBM_TDB
1330 1 ("5959995").PN. US-PGPUB; OR OFF 2008/01/02
% USPAT; USOCR 12:04
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1831 1 ("6141784").PN. US-PGPUB; OR OFF 2008/01/02
USPAT; USOCR 12:06
1832 161 protocol erro$5 detection US-PGPUB; ADJ ON 2008/01/02
E USPAT; FPRS; 12:09
EPO; JPO;
DERWENT;
E IBM_TDB
S33 8 protocol erro$5 detection US-PGPUB; ADJ ON 2008/01/02
E with (SN or sequence USPAT; FPRS; 12:10
number) EPO; JPO;
DERWENT;
E IBM_TDB
iS34 46 "vi(s)" and protocol error US-PGPUB; ADJ ON 2008/01/02
E USPAT; FPRS; 13:20
EPO; JPO;
DERWENT;
E IBM_TDB
1835 30 "vt(s)" and protocol error US-PGPUB; ADJ ON 2008/01/02
E and range USPAT; FPRS; 13:25
EPO; JPO;
DERWENT;
E IBM_TDB
S36 0 ("vt(s)" and protocol error) {US-PGPUB; ADJ ON 2008/01/02
E same range USPAT; FPRS; 13:25
EPO; JPO;
DERWENT;
E IBM_TDB
137 10 (US-20040085932-$ or US-  {US-PGPUB; ADJ ON 2008/01/02
E 20060221853-$ or US- USPAT 14:20
20040062222-$ or US-
20060067238-$ or US-
20050039101-% or US-
20040208160-$ or US-
20040047331-$ or US-
20030157927-%) .did. or (US
6629147-$ or US-6483855-
E $).did.
S 4 (US-20060067238-$ or US-  {US-PGPUB ADJ ON 2008/01/02
: 20050039101-% or US- 14:22
20040047331-$ or US-
E 20040208160-$).did.
413 (protocol erro$5 detection)  {US-PGPUB; ADJ ON 2008/01/02
i and piggy USPAT; FPRS; 14:23
EPO; JPO;
DERWENT;
: IBM_TDB
57 837 and report US-PGPUB; ADJ ON 2008/01/02
§ USPAT; FPRS; 14:25
EPO; JPO;
DERWENT;
IBM_TDB
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o

"2003016698".pn.

US-PGPUB;
USPAT; FPRS;
EPO; JPO;
DERWENT:;
IBM_TDB

ADJ

ON

2008/01/15

US2003016698

US-PGPUB;
USPAT; FPRS;
EPO; JPO;
DERWENT:;
IBM_TDB

ADJ

ON

2008/01/15

o

75

'0016698"

US-PGPUB;
USPAT; FPRS;
EPO; JPO;
DERWENT:;
IBM_TDB

ADJ

ON

2008/01/15

&9

S48 AND PROTOCOL

US-PGPUB;
USPAT; FPRS;
EPO; JPO;
DERWENT:;
IBM_TDB

ADJ

ON

2008/01/15

&0

US200316698

US-PGPUB;
USPAT; FPRS;
EPO; JPO;
DERWENT:;
IBM_TDB

ADJ

ON

2008/01/15

"200316698"

US-PGPUB;
USPAT; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

ADJ

ON

2008/01/15

'200316698".pn.

US-PGPUB;
USPAT; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

ADJ

ON

2008/01/15

"20030016698".pn.

US-PGPUB;
USPAT; FPRS;
EPO; JPO;
DERWENT;
IBM _TDB

ADJ

ON

2008/01/15

o

"6473399".pn.

US-PGPUB;
USPAT; FPRS;
EPO; JPO;
DERWENT;
IBM _TDB

ADJ

ON

2008/01/15
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1855 11 (US-20040085932-% or US-  {US-PGPUB; ADJ ON 2008/01/15
E 20060221853-$ or US- USPAT 18:00
20040062222-$ or US-
20060067238-$ or US-
20050039101-$ or US-
20040208160-$ or US-
20040047331-$ or US-
20030157927-$ or US-
20030016698-%).did. or (US
6629147-$ or US-6483855-
g $).did.
1856 11 (US-20040085932-% or US-  {US-PGPUB; ADJ ON 2008/01/15
20060221853-$ or US- USPAT 18:00
20040062222-$ or US-
20060067238-$ or US-
20050039101-$ or US-
20040208160-$ or US-
20040047331-$ or US-
20030157927-$ or US-
20030016698-%).did. or (US
6629147-$ or US-6483855-
E $).did.
11857 36011 imod US-PGPUB; ADJ ON 2008/01/15
USPAT 18:01
11858 2 856 and mod US-PGPUB; ADJ ON 2008/01/15
USPAT 18:01
11859 461 ("455"/$).ccls. and status US-PGPUB; ADJ ON 2008/01/16
report USPAT; FPRS; 13:15
EPO; JPO;
DERWENT;
: IBM_TDB
1360 69 859 and (SN or sequence US-PGPUB; ADJ ON 2008/01/16
number) USPAT; FPRS; 13:17
EPO; JPO;
DERWENT;
: IBM_TDB
1561 57 S60 and US-PGPUB; ADJ ON 2008/01/16
(@rlad< "20050404" or USPAT; FPRS; 13:19
@ad<"20050404") EPO; JPO;
DERWENT;
: IBM_TDB
11862 93 (("SAM SHIAW-SHIANG") US-PGPUB; ADJ ON 2008/01/16
near2 (JIANG)).INV. USPAT 14:20
1363 56 862 and US-PGPUB; ADJ ON 2008/01/16
§ (@rlad<"20050404" or USPAT; FPRS; 14:23
@ad<"20050404") EPO; JPO;
DERWENT;
g IBM_TDB
1364 867 ("709"/$).ccls. and status US-PGPUB; ADJ ON 2008/01/16
% report USPAT; FPRS; 14:39
EPO; JPO;
DERWENT;
IBM_TDB
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(Io be used for &l comespondence aner initial filing) Examiner Name N/A o L
Tots) Numbor of Pagos in This Bunmisslon I 14-4 | Attormey Docket Number | ASTP0061USA
ENCLOSURES (Check ol that apply)
[E Fen Transmita! Form Orawinge) Afier Allowance Communication to TC

Appaal Communication to Board
of Appeals and Interforencos

Appeaal Communication to 7C

D Fee Attached
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APR 0 5 2007 Docket No.: 5413-0196PUS1
. (PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:
Sam Shiaw-Shiang JIANG

Application No.: 11/278,546 Confirmation No.: 6559

Filed: April 4,2006 Art Unit: 2616

For: ERROR HANDLING IN A WIRELESS Examiner: Not Yet Assigned
COMMUNICATIONS SYSTEM

ASSERTION OF SMALL ENTITY STATUS

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Sir:

The above-identified application qualifies for small entity status. This written assertion of small

entity status should satisfy the requirements of 37 C.F.R. § 1.27.

If necessary, the Commissioner is hereby authorized in this, concurrent, and future replies, to
charge payment or credit any overpayment to Deposit Account No. 02-2448 for any additional fees
required under 37 C.F.R. § 1.16 or under 37 C.F.R. § 1.17; particularly, extension of time fees.

Dated: Respectfully submitted,

, Q)/(%/f

Joe M/Kmney Muncy

Registration No.: 32,334 ¢ 3 5éf
¢/ BIRCH, STEWART, KOLASCH & BIRCH LLP

8110 Gatehouse Road

Suite 100 East

P.O. Box 747

Falls Church, Virginia 22040-0747

(703) 205-8000
Attorney for Applicant

S -
Birch, Stewart, Kolasch & Birch, LLP Q(M/tg
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Docket No.: 5413-0196PUS1
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:

Sam Shiaw-Shiang JIANG

Application No.: 11/278,546 Confirmation No.: 6559

Filed: April 4, 2006 Art Unit: 2616

For; ERROR HANDLING IN A WIRELESS Examiner: Not Yet Assigned
COMMUNICATIONS SYSTEM

INFORMATION DISCLOSURE STATEMENT
(SUBMISSION AFTER FILING OF AN APPLICATION BUT BEFORE FINAL
REJECTION OR NOTICE OF ALLOWANCE OR CONCURRENTLY WITH A RULE

1.114 RCE APPLICATION)

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Sir:

Pursuant to 37 C.FR. §§ 1.97 and 1.98, applicant(s) hereby submit(s) an Information

Disclosure Statement for consideration by the Examiner.

L LIST OF PATENTS, PUBLICATIONS OR OTHER INFORMATION

__—___‘___‘_—___._.—_————-—————'_‘-

The patents, publications, or other information submitted for consideration by the Office

are listed on the PTO-SB08(s), attached hereto.

. COPIES

X a. Copies of cited U.S. patents and patent application publications are not included.

Copies of foreign patent documents and non-patent literature are included.
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Application No.: 11/278,546 Docket No.: 5413-0196PUS1

1 b Some or all of the documents listed on the PTO-SB08 are not enclosed because
they were cited in the International Search Report and copies should already be in the PTO file.

If copies are needed, please contact the undersigned.

D c. REFERENCES PREVIOUSLY CITED OR SUBMITTED - Pursuant to 37 C.FR.

§1.98(d), consideration of information listed on the PTO-SB08 form(s) is requested since any
patents, publications, or other information which are listed on the PTO-SB08 form(s) but for
which copies are not enclosed herewith, were previously cited by or submitted to the PTO in one
of the following applications which has been relied upon for an earlier filing date under 35
U.S.C. § 120:

U.S. Appl. No(s) and U.S, Filing Date
@M fild @@

. CONCISE EXPLANATION OF THE RELEVANCE

(check at least one box)

X DOCUMENTS IN THE ENGLISH LANGUAGE - The patents, publications, or other

information listed on the attached PTO SBOB8 are in the English language and therefore, do not

require a statement of relevancy.

] ©. DOCUMENTS NOT IN THE ENGLISH LANGUAGE - A concise explanation of the

rclevance of all patents, publications, or other information listed that is not in the English

language is as follows:

O e ENGLISH LANGUAGE SEARCH REPORT - An English language version of the search
report or action that indicates the degree of relevance found by the foreign office is attached,

thereby satisfying the requirement for a concise explanation. See MPEP 609(III)(A)(3).

] d OTHER - The following additional information is provided for the Examiner's

consideration.

2 KM/cb
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Application No.: 11/278,546 Docket No.: 5413-0196PUS1

IV. FEES (check one box)

] a This Information Disclosure Statement is being filed concurrently with the filing

of 2 new patent application; therefore, no fee is required.

[l . This Information Disclosure Statement is being filed concurrent with the filing of

a continuation-in-part, continuation, or divisional patent application; therefore, no fee is required.

il c. This Information Disclosure Statement is being filed within three months of the
filing date of a national application (37 C.F.R. 8 1.97(b)(1)). No fee or statement is required.
(This section is not to be used with RCE's.)

H d. This Information Disclosure Statement is being filed within three months of the
date of entry of the national stage as set forth in § 1.491 in an international application (37 C.F.R.
§ 1.97(b)(2)). No fee or statement is required.

] €. This Information Disclosure Statement is being filed concurrently with the filing
of a Request for Continued Examination under § 1.114 (37 C.ER. § 1.97(b)(4)). No fee or

statement is required.

X f This Information Disclosure Statement is being filed before the mailing date of a
first Action on the merits (37 C.F.R. § 1.97(b)(3)). No fee or statement is required. In the event
that a first Office Action on the merits has been issued, please consider this IDS under 37 CF.R.
§ 1.97(c) and see the statement under 37 C.FR. § 1.97(¢) below, or, if no statement has been
made, charge our deposit account for the fee as required by 37 C.F.R. § 1.17(p).

] g. This Information Disclosure Statement is being filed before the mailing date of a
Final Office Action under 37 C.FR. § 1.113 (See 37 C.F.R. § 1.97(c)(1)) or before the mailing
date of a Notice of Allowance under 37 C.F.R. § 1.311 (See 37 C.FR. § 1.97(cX2)).

[]  No statement; therefore, a fee as required by 37 C.F.R. § 1.17(p) is attached.

or

3 Ki/ch
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Application No.: 11/278,546 Docket No.: 5413-0196PUS1

[ See the statement below. No fee is required.

V. STATEMENT UNDER 37 C.F.R. § 1.97(c)
(check only one box)

The undersigned hereby states that:

0 a Each item of information contained in the IDS was first cited in any
communication from a foreign Patent Office in a counterpart foreign application not more

than 30 days prior to the filing of this IDS; or

[0 . Each item of information contained in the IDS was first cited in any
communication from a foreign Patent Office in a counterpart foreign application not more than

three months prior to the filing of this IDS; or

1 e No item of information contained in the IDS 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 IDS was known to any
individual designated in 37 CF.R. § 1.56(c) more than three months prior to the filing of the
IDS.

4. Some of the items of information were cited in a communication from a foreign
Patent Office. As to this information, the undersigned states that each item of information
contained in the TDS was first cited in a communication from a foreign Patent Office in a
counterpart foreign application not more than three months prior to the filing of this IDS. As to
the remaining information, the undersigned hereby states that no item of this remaining
information contained in the IDS was cited in a communication from a foreign Patent Officein a
counterpart foreign application and, to the best of my knowledge after making reasonable
inquiry, was known to any individual designated in 37 C.F.R. § 1.56(c) more than three months
prior to the filing of this statement.

4 Ki/cbh
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Application No.: 11/278,546 Docket No.: 5413-0196PUS1

VL. PAYMENT OF FEES (check one box)

[]  Therequired fee is listed on the attached Fee Transmital.
[X]  No feeis required.

If the Examiner has any questions concerning this IDS, he/she is requested to contact the
undersigned. If it is determined that this IDS has been filed under the wrong rule, the PTO is
requested to consider this IDS under the proper rule and charge the appropriate fee to Deposit
Account No. 02-2448.

If necessary, the Commissioner is hereby authorized in this, concurrent, and future
replies, to charge payment or credit any overpayment to our Deposit Account No. 02-2448 for
any additional fees required under 37 C.F.R. § 1.16 or under § 1.17; particularly, extension of

time fees.
Dated: January 3, 2007 Respectfully submitted,
L,
Joe M{Kinney Murlc
Registration No.: 33,334
BIRCH, STEWART, KOLAYCH & BIRCH, LLP
8110 Gatehouse Road .
Suite 100 East
P.O. Box 747
Falls Church, Virginia 22040-0747
(703) 205-8000
Attorney for Applicant
Attachment(s):
[ PTO-SBO8
X  Documents (one)
[[]  Foreign Search Report
[] Fee
[] Other:
5 KiW/cb
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PTO/SB/0BA/B (09-06)
Approved for use through 03/31/2007, OMB 0851-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT QF COMMERCE
Under the Paperwork Reduction Act of 1085, no persans are required to respand to a coflection of information unless it contains a valid OMB control number.

Substitute for form 1448/PTO Complete if Known
Applicafion Number 11/278,546-Conf. #6559
INFORMATION DISCLOSURE  [Fiing Date April 4, 2006
STATEMENT BY APPLICANT  [firstNemedinventor | Sam Shiaw-Shiang JIANG
Art Unit 2616
{Use as many sheefs as necessary) Examiner Neme Not Yet Assigne d
Sheet 1 of 1 Attomey Dockat Number |5413-0196PUSH1
U.S. PATENT DOCUMENTS
Document Number ; Pages, Columns, Lines, Whare
Examiner | Cite Publication Dato Name of Patentes or
inffals* | No.' | Number-Kind Cade’ (ifmown) | MMDD-YYYY Applicant of Cited Document Rﬁmn?:ﬂi:ﬁpgaﬁdmm
FOREIGN PATENT DOCUMENTS
Examiner | Cite —————9———-—'—"":%’"l n Patent Documert P“"ga“,iti"" Name of Patentes or wﬁaﬁﬁﬁmﬂ;;ms T
Inifiens* No.' | Country Gode®-Number*ind Code® (known) | MM-DD-YYYY Applicant of Cited Document or Relevant Figures Appear

*EXAMINER: Initial if refarence considierad, whether or not citation is In conformance with MPEP 839, Draw line through eltatian If net in conformance and not
cansiderad. Include copy of this form with next communication o applicart. 1 Applicant's unique citatlon designation number (aptional). 2 gee Kinds Codes of
USETO Patent Documents at www.uspto.qoy or MPEP 901.04, 3 Enter Office that iasued the documant, by the two-letter cade (WIPO Siandard ST.3). * Far
Japanesa patent documents, tha Indication of the year of the reign of the Emperor must precede the serdal number of tha patent documant. SKind of document
by the appropriate symbols as indicated an the document under WIPQ Standard 3T.18 If possible. % Applicant Is to place a check mark here if English langaga
Translation is attached.

NON PATENT LITERATURE DOCUMENTS

Examinar] Gite | IPclude name of tha author (n CAPITAL TETTERS), tile of tha arlicle (when apprapriae), fille of the item (book,
1 'tlals. Na.! magazine, journal, serial, symposium, catalog, atc.), date, page(s). volume-issue number(s), publisher, city 1
n ' and/or country where published.

3GPP TS 25.322 V6.3.0 (2005-03), "Radio Link Controi (RLC}) Protocol Specification”.

*EXAMINER: Initlal if reference considered, whether or nat citation is in conformance with MPEP 609. Draw fine through citation If nat in conformance and not
considered. (nclude capy of this form with next communication to applicant.

'Applicant’s unique citation dasignatian number (optionat). “ppplicant is to place a check mark here if English language Translatioh is attached.

January 3, 2007
Examiner Date
Signature Considered
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EFS ID: 1414768
Application Number: 11278546
International Application Number:
Confirmation Number: 6559

Title of Invention:

Error Handling In A Wireless Communications System

First Named Inventor/Applicant Name:

Sam Shiaw-Shiang Jiang

Customer Number:

64044

Filer:

Joe McKinney Muncy/Pamela Hughes

Filer Authorized By:

Joe McKinney Muncy

Attorney Docket Number:

5413-0196PUSH

Receipt Date: 03-JAN-2007

Filing Date: 04-APR-2006

Time Stamp: 19:39:12

Application Type: Utility
Payment information:
Submitted with Payment no
File Listing:
Dﬁﬁ;mbgrnt Document Description File Name File Size(Bytes) Pal\:ltu/l.tzii p (ifzg:?.)
1 Information (P[;S‘SC)'OFSEES Statement 20070103IDS.pdf 165170 no 6

Warnings:
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Information:

This is hot an USPTO supplied IDS fillable form

2 NPL Documents Citation11.pdf 7742953 no 82
Warnings:
Information:
Total Files Size (in bytes): 7908123

This Acknowledgement Receipt 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 components for a filing date (see
37 CFR 1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date
shown on this Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions
of 35 U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the
application as a national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt,
in due course.
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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
PO. Bax 1450
Alexandria,

mms\;vmm 22313-1450
| APPLICATION NUMBER | FILING OR 371 (c) DATE | FIRSTNAMEDAPPLICANT | ATTY.DOCKETNO/MITLE |
11/278,546 04/04/2006 Sam Shiaw-Shiang Jiang 5413-0196PUSI
CONFIRMATION NO. 6559
oo « DD DD X0
BIRCH, STEWART, KOLASCH & BIRCH, LLP . .
8110 GATEHOUSE ROAD 0C000000021734740

SUITE 100 EAST
FALLS CHURCH, VA 22315

Date Mailed: 12/26/2006

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 12/14/2006.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Aed A —

SYED AREEBUDDIN
PTOSS (703) 308-9150 EXT 148

OFFICE COPY
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Page 1 of 1

UNITED STATES PATENT AND TRADEMARK OFFICE

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

%ﬁmﬂ 22313-1450 )
| APPLICATION NUMBER | FILINGOR 371 ()DATE |  FIRSTNAMED APPLICANT |  ATTY.DOCKET NO/TITLE |
11/278,546 04/04/2006 Sam Shiaw-Shiang Jiang ASTPO061USA
CONFIRMATION NO. 6559
27765 '
g%Rgng\ggRlCA INTELLECTUAL PROPERTY CORPORATION [@@Egyﬂyﬂ@m !I:L"‘!I-l,u(!l([)ﬂmlI]]“mm"m“mﬂm“mm""
0. 6

MERRIFIELD, VA 22116

Date Mailed: 12/26/2006

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 12/14/2006.

o The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

3

M {\\/—\\

SYED AREEBUDDIN
PTOSS (703) 308-9150 EXT 148

OFFICE COPY
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uy
l% i PTO/SB/21 (09-06)
o Approved for use through 03/31/2007. OMB 0651-0031

;gq gg/ U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
\MBQA " 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.
Application Number 11/278,546-Conf. #6559
Fili .
TRANSMITTAL ting Date April 4, 2006
i | t . .
FORM FirstNamed Invenior | Sam Shiaw-Shiang JIANG
Art Unit 2616
Examiner Name Not Yet Assi d
(to be used for all correspondence after initial filing) ot Yet Assigne
Total Number of Pages in This Submission 3 Attorney Docket Number 5413-0196PUS1

ENCLOSURES (Check all that apply)

D Fee Transmittal Form D Drawing(s) gﬂ_?éAllowance Communication
D Fee Attached D Licensing-related Papers Appeal Communication to Board of
Appeals and Interferences
i Appeal Communication to TC
D Amendment/Reply D Petition (Appeal Notice, Brief, Reply Brief)
After Final Petition to Convert to a l:l Proprietary Information
D l Provisional Application P v
D Affidavits/declaration(s) Power of Attorney, Revocation D Status Letter
Change of Correspondence Address
l:' Extension of Time Request D Terminal Disclaimer Other Enclosure(s) (please
Identify below):
D Express Abandonment Request I:] Request for Refund Return Receipt Postcard
Statement Under 37 CFR 3.73(b)

D Information Disclosure Statement D CD, Number of CD(s)

Certified Copy of Priority D Landscape Table on CD
Document(s)

Reply to Missing Parts/ Remarks I
Incomplete Application

Reply to Missing Parts under
37 CFR 1.52 or 1.53

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT
FimName | g|RCH, STEWART, KOWASCH & BIRCH, LLP

Signature G,_( ML ZK,,M

Printed name | ;o0 McKinney Munc*
Date ‘DEC 1 2006 Reg. No. 32.334
AN
Birch, Stewart, Kolasch & Birch, LLP KM/hb
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PTOSB/BO (04-05)

Approved for use through 11/30/2005. OMB 0651-0035

U.S. Patént and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required fo respand to a collection of information unless it displays a valid OMB control number.

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

| heréby revoke all prévious boWers of attomeyvg‘iv'en in the abplibation identified in the attached statement under
37 CFR 3.73(b).
| hereby appoint:

[Z] Practitioners associated with the Customer Number:

OR
D Practitioner(s) named below (if more than ten patent practitioners are to be named, then a customer number must be used):

64044

Registration Registration
Name Number Name : Number

as attorney(s) or agent(s) to represent the undersigned before the United States Patent and Trademark Office (USPTQ) in conneclion with
any and all patent applications assigned only 1o the undersigned according to the USPTO assignment records or assignment documents
attached to this form in accordance with 37 CFR 3.73(b).

Please change the correspondence address for the application identified in the attached statement under 37 CFR 3.73(b) to:

The address associated with Customer Number: 64044
OR
Firm or
Individuat Name
Address
City State Zip
Country ‘ Telephone Email

Assignee Name and Address:
ASUSTeK COMPUTER INC.

4F, N0.150, Li-Te Rd., Peitou, Taipei City, Taiwan, R.O.C.

A copy of this form, together with a statement under 37 CFR 3.73(b) (Form PTO/SB/96 or equivalent) is required to be
filed In each application in which this form is used. The statement under 37 CFR 3.73(b) may be completed by one of
the practitioners appointed in this form if the appointed practitioner is authorized to act on behalf of the assignee,
and must identify the application in which this Power of Attorneyi$ to be filed..
SIGNATURE of Assighee of Record
The individugtywvhose signature and title is supplied below is authorized to act on behalf of the assignee

Signature W , 7”.7 'Z/f, Date OCT 16 2006
Name Tsung-Tang Shik’ i/ Telephone +886-2- 2894-3447
Title President ” '
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STATEMENT UNDER 37 CFR 3.73(b)

Applicant/Patent Owner: _Sam Shiaw-Shiang Jiang

Application No./Patent No.: _11/278,546 Filed/lssue Date: _04/04/2006

Entitled: Error Handling In A Wireless Communications System

ASUSTeK COMPUTER INC. ,a Corporation L
(Name of Assignee) (Type of Assignee, e.g., corporation, partnarship, university, government agency, €ic.)

states that it is:
1. ’ the assignee of the entire right, title, and interest; or

2. D an assignee of less than the entire right, title and interest.
The extent (by percentage) of its ownership interest is %
in the patent application/patent identified above by virtue of either:

A. An assignment from the inventor(s) of the patent application/patent identified above. The assignment
was recorded in the United States Patent and Trademark Office at Reel 017433 ,
Frame 0257 , or for which a copy thereof is attached.

OR .

B. D A chain of title from the inventor(s), of the patent application/patent identified above, to the current
assignee as shown below:;

1. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel _~~~~~ ,Frame , or for which a copy thereof is attached.
2. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reetl , Frame , or for which a copy thereof is attached.
3. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel __ . Frame , or for which a copy thereof is attached.

D Additional documents in the chain of title are listed on a supplemental shest.

Coples of assignments or other documents in the chain of title are attached.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be

submitted to Assignment Division in accordance with 37 CFR Part 3, if the assignment is to be

recorded In the records of the USPTO. See MPEP 302.08]
The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.
| hereby declare that all statements made hereln of my own knowledge are true and that all statements made on information and
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and
the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and

that such willful false smtew jeopardize t \{alidity of the application or any patent issued thereon.
AT OCT 16 2008
’ Signaturé Date
Tsung-Tang Shih +886-2- 2894-3447 i
Printed or Typed Name Telephone Number
President
Title

4 <
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To: USPTO Page 1 of 145 2006-08-24 02:32:17 (GMT) 17039974517 From: Winston Hsu

RECEIVED
CENTRAL FAX CENTER

AUG 2 3 2006

North America
Intellectual Property Corporation

P.O. BOX 506, Merrifield, VA 22116, U.S.A.
VYoice Mail: 302-729-1562

FAX: 806-498-6673
e-mail:winstonhsu@naipo.com

Customer No.: 27765

Art Unit: 2616 Tel: (571)-272-2600
Fax: (571)-273-8300

From : Winston Hsu, Registration No. 41,526
Serial No. : 11/278,546

Attorney Docket No.: ASTPOO61USA

Subject: Information Disclosure Statement (IDS)

Total Pages :j45pages (including cover page)

Winston Hsu Date: AUS 2 3 2006 -

ASTPOO61USAO_D1_1
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To: USPTO Page 2 of 145

2006-08-24 02:32:17 (GMT)

RECEIVED
CENTRAL FAX CENTER

AUG 2 3 2006

17039974517 From: Winston Hsu

PTO/38/21 (07-08)

Approvad for use through 09/30/2008 CMB 0881-0031
U.8. Patant and Trademark Otfics; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Raduttion Act of 1995‘ I persons ere required t respond © 8 cotuction of information unless R displays @ valid OMB control number.

Application Number 11/278,546 \
TRANSMITTAL Filing Data 04/04/2008
FORM First Nemed Inventor Sam Shiaw-Shiang Jiang
Art Unit 2616
(io be ysed for all correspondence after initial fifing) Examiner Name N/A _— _ e
Totsl Numbor of Pagea in This Bubmission I 14-4. | Attorney Docket Number | ASTP0061USA
ENCLOSURES  (Check all that anply)
[E Fen Transmitta! Form Dranwinge) Afier Allowance Communication to TC

D Fee Attached

AmendmentyRepiy
After Finel
Affidavite/dectaration(s)
Extension of Time Request

Express Abandenment Roquest

NOO O

Information Disclosure Statement

Certified Copy of Priority
Document(s)

Raply to Missing Parts/
Incomplete Application
Reply to Missing Parts
under 37 CFR 152 or 133

00

000000 00

Licensing-retated Papers

Petition

Petition to Convert to 3

Provisional Application

Power of Atturney, Revocallon
Change of Correspondence Address

Terminal Disclabmer
Requeat for Refund
CD, Number of CO(s)

ENEEIEE

| .....I Landscape Table on CD

Appeal Communication to Board
of Appeals and Interforences

Appeal Communication to TC
{Appeal Notlco, Briof, Roply Brief)

Propristary Information

Status Letter

Other Enclosure(2) (please ldentify
below);

{ Remarks |

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT

FEMMNEME | North America ntellectuat Property Corporation

Signature L e S t"éf;\“ o -
Panfedname | winston tisu

5 AUG 73 2005 [7o = Jensas

(

CERTIFICATE OF TRANSMISSION/MAILING

X

| heraby cortify that this correepondence is being facsimils sansmittad to the USPTO or doposited with the United States Postal Service with
sufficlant postage as first class mail in an envelopu addressed to: Commissioner for Palents, P.O. Box 1450, Alexandria VA 22313-1450 on

Sianature

e wm Pie.

\Jyped or printed nemo | Jun Yu

Date

/

AUG 2 3 2008

R 1.8 Ths intermation is required to abtatn or mtain o bensht by the pudfic which Is 1o file (and by the USPTO ©

Trus collaction of information is required by 37 CF
) an lication. C nty

P Lt . g

d by 35 14 S.C. 122 and 37 CFR 1.11 and1 14. This collection is eslimated to 2 hours to complste, including
gothering, preparing, and submitting the completod application form to the USPTO. Time will vory depending upon the individual case. Any comments on tha

BMOUM Bf Bme you require to complets this fonn and’or suggestions for reducing this burden, should be sent to the Chiof Information Otficor, U.8, Patant and
Trsdomark Offico, U.3 Department of Commerce P.O. Bax 1450, Aloxandria, VA 22313-1¢50 DO NOT SEND FEES OR COMPLETED FORMS TO THI3
ADDRESS SEND TO: Commiasionor for Patents, P.O. Box 1460, Alexandria VA 22313-1460.

1 you need assistence in completing the form. call 1-800-PTO-9198 and sefect option 2
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To: USPTO  Page 3 of 145 2006-08-24 02:32:17 (GMT) 17039974517 From: Winston Hsu
RECEIVED
CENTRAL FAX CENTER
AUG 2 3 2006 PTO/S@17 (07-06)

Appraved for use through 01/3172007 OMR 0851-0032

U S. Putent and Tradomurk Office: U.5. DEPARTMENT OF COMMERCE
nder the Paperwork Reduction Act na 3ra /eguired to respond to et inform: undess fedl lid OMB control
( Effoctiva an 12/08/2004. . Complete If Known
Foas pursuant o (he Consoldatad Aopropriations A, 2005 (M R 4810} 1 uroion Numper | 11/278,546
F E E TRA N S M 'TTA L Filing Date 04/04/2006
For FY 2005 First Named Invertor | S@m Shiaw-Shiang Jiang
-] Appiicant claims small ontity status. Sea 37 CFR 1.27 Examiner Name 2818
Art Unit N/A
TOTAL AMOUNT OF PAYMENT . | () 0.00 : Atorney Docket No, ASTP0081USA

METHOD OF PAYMENT (check all that apply)

D Check D Credit Card DMO‘ne:y Ordet I:] None D Othar (please identity)!

Deposit Account  peposit Account Numbar:_ 50-3108 Degposit A NameNerd Americs Intelloctust Property Carporstion
For the above-identified doposit account tha Director is hereby euthorized to: (¢heck afl that apply)
Chargo foe(s) indicated below D Charge fae{s) indicated below oxcapt for the filing fae

Charge any addilional foe(s) or underpayments of fee(s) Credi e ts
under 37 CFR 1.18 and 1.17 EZ‘] tany averpaymen

WARNING: information on this form may becoms pubtic. Credit card infor hould not be included on this form. Provide credit card
Information and suthorkzation on PTO-2038.

FEE CALCULATION
1. BASIC FILING, SEARCH, AND EXAMINATION FEES

FILING FEES SEARCH FEES EXAMIW&TI?'N FEES
Apolication Typo Esais) oo ® THEY  Feeld T Fasch Faes Paid (3)
Utility 300 150 500 250 200 100 —
Design 200 100 100 50 130 65
Plont 200 100 300 150 160 80 et e e
Reissue 300 150 500 250 600 300 DU——
Provisional 200 100 0 0 0 0 [,
2. EXCESS CLAIM FEES Small Entity
Ese Description Eee (5} Ege ($)
Each claim over 20 {including Reigsucs) S0 25
Each independent claim over 3 (including Reissues) 200 100
Multiple dependent claims 360 180
Total Claims Extra Claims Fea($) Eee Paid ($) Multiplo Depsndant Claims
w20 0ctHP= x - (£33 ] Foo Paid (8)
HP = highest number of total ciaima pald for if greater hhan 20
Indep, Glaima Extra Claima Eca ($) Eee Paid ()
~-3orHP = x -
HP = hig gr of Independent calme pald for if greater than 3

3. APPLICATION 8IZE FEE
1f the specification and drawings exceed 100 sheets of paper (excluding electronically filed sequence or conmputer
listings under 37 CFR 1.52(e)). the application size fee due is $250 (3125 for small entity) for each additional 50

$hrgig or fraction thegeot F5USC. gl IMeD) apd 3 e ki i acontheraet  Feo (9 Foe Paid ()

-100= 150 e (round up o a whote number) X =
4. OTHER FEE(S) Fooe P
Non-English Specification,  $130 fee (no small entity discount)
Other (o.g., late filing surcharge): _submission of Information Disclosuze Statement 0.00
SupmrIEs oY - - 4
Signature Ry | Rogistaton o 41,526 Telephona 3577201562
Name (PrintrType)| Winston Hsu pate AUE Z 3 20UL

This colloction of information it required by 37 CFR 1,135, The information is required Lo obtain or rotain a benaft by the pasbliz which is to fic (and by the
USPTO to process) an application. Copfidentiality (s govemad by 96 U 5.C. 122 and 37 CFR 1.14. This collection is estinsiad to take 30 ninues completa,
fnctuding gsthenng, prepsring. and SubmMiting the compiataa applicaton form to the USFTO Time il vary deponding upon the individusl case. Any ms
on the amount of time you require to compiate this form and/or auggestions tor reducing this burden shoud be sent to e Chief Informatian Officar, U §. Patert
@nd Trademark Office, US Departmant of Commarce. P O, Rax 1450. Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS SEND TO: Commissianar for Patants, P.O. Box 1450, Aloxandria, VA 22313-1450.

if vou need assistence in compieting e form ceil 1-800-PTO-9199 and selsct option 2
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To: USPTO Page 4 of 145

2006-08-24 02:32:17 (GMT) 17039974517 From: Winston Hsu

RECEIVED
CENTRAL FAX CENTER
PTO/SR/08a (07-08)

AUG 2 3 2006
Approved for uge through 09/30/2006. OMB 063 1-0031

U.S. Patent and Tradomark Office; U 8. DEPARTMENT OF COMMERCE
ionafi At i § r.

Substituta for form 1440A/PTO . Complate H Known
Application Number 11/278,546
Filing Date 04/04/2006 .
lNFORMAT'ON D'SCLOSURE ,_F!l.’?t,,Nemed trvventor Sam Shlm&wiang Jiang
STATEMENT BY APPLICANT AR Onit 2616
{Liz® a3 mnny sheats as necessary) Examiner Name N/A .
e ! ot 2 Attomey Docket Number | AS TPO0B1USA —7
LS, . .
Examiner | Gite Document Numbor Publicetion Dato Name of Patentsd or Pages. Cokemna, Lincs, Where
Initiate® No' T MM DD-YYYY Applicant of Cited Dacument Relevant Passages or Relavant
Number-Kind Coge?™ | - s e FlQures Apmear |
Us-
J E [ —— . R
L. G —
R o PR N o
i Sl Y e e POy I i mmain . e At s 4w s s
& . - 1 FRR—— . —— J—
- N— JE— PR PN .
e - - s e s nn .
ST T L -
T [l QR TOUAPINN I E—— —
05 wn [UUETRY — - -
ey SO v nm JE - [
” T A . e o e e 2
US- o i
- U —— o e Jo—
s g PR . JO— —
o N —
T SO TP - -
PR IR SO ERY o o c————
us-
Examiner | Cite | Foreign Patent Document Rublication Nems of Patentee or Pages. Columns Lines,
Inltiels” Na' u I Date Applicant of Cilked Document Where Relovant Paasrges
" e 4t MM-DO-YYYY Or Relovant Fgures Appear | T¢
Sountey Code® Nmbe TIGNH Cq (T jnovm)
1| BP1485360A1 10062005 | lauskim Blcenl fudusuial Co .
T U R Y v61 707 AAS 11-12.2003 ASUSTvk Contpucr tow o
R 3 EP 1 507 368 A2 | 02-162005 | ASUSTsk Computer Inc.
Examiner Date
Signaturs Considered

*EXAMINER: Inilint If referance considored whsther or not
congldorod Includo copy of thit form with next com L
USPTO Patent Oocuments

Slaton is In conformance with MPEP 609. Draw ling through citatian If not in confarmance and not
\! pplicent. 1 Appli ‘s unlque cltation designation number (optional). 2 See Kinds Codes of
or MPEP 901.04. 3 Entor Otfice that lssued the document by the two-letter code (WIPO Standard 8T 3), 4 For

at

patent ¢ ms the indlcation of the yodr &f the reign of the Empergr muat precada e sorial number of the patent document 5 Kind of document by
the appropriate by as indi d on e d: under WIPO Standard ST 18 If possibie 8 Applicant ia to placs a check mark here if English language
Translution is attached.

This collestian of information is required by 37 CFR 197 and 1.98. Tho information is required to obtain or istain a banefi by the public whitch Is o file (and by the
USPTO 1 process) an appioation Conhdentality 3 governed by 85 U.8.C 122 vnd 37 CFR 1.14. This collection is estimated ©© take 2 hours lo comptlete,

including gathering, prepaning,
on the amount of ime you regquire tp complate tis

and submitiing the completed application form 1 the USPTO Time will vary tepending upon tho individudl c#se Any comments
form andior suggastions for reducing this burden should bo sent to the Chief Information Officer, U S. Patent

and Trademark Offico, U.8. Department of Commeros P.O Box 1450, Aloxandria, VA 22313-1460. DO NOT SEND FEES OR COMPLETED FORMS YO TAIS
ADDRESS SEND TO: Commissioner for Patonts, P.O. Box 1450, Alexandria, VA 22313-1480-

If you need assistance in completing the form, call 1.-80D0-PTC-9199 (1-800-786-0189) and select aption 2
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To: USPTO  Page S of 145 2006-08-24 02:32:17 (GMT) 170399874517 From: Winston Hsu

RECEIVED
CENTRAL FAX CENTER

AUG 2 3 2005 Approved for uee thraugh Wlsono;‘;fslosl%ng:g-t‘j\.:}

U.S. Patert and Tradsmark Office: U.S. DEPARTMENT OF COMMERCE
j i i i .

s ion uni

Substituts for form 1442B/PTO Comaloto i Knaen
| Application Number 11/278,548
INFORMATION DISCLOSURE | Z7922° oaTOu2008

STATEMENT BY APPLICANT |FRtNemedimventor Sam Shiaw-Shiang Jiang

AtUnit ) 2618
Examiner Neme N/A
\Sheet | 2 [ o | 2 Atlomev Docket Numbor | ASTPOOB1USA

NON PATENT LITERATURE DOCUMENTS

Exa “l’;’,"” S“e, inchude name of the author (in GAPITAL LETTERS), file of the articlo (when appropriate), ite of the ilem (boak
tnitia o magazine, joumal. serial symposium, Catalog, etc.), date, page(s), volumes-issue number(s) publisher city -2
——andir country where aubished

“Univerzal Mobile Telecommunications Systenm(UMTSYRadio Link Controt (RLC) protocol specification . BISL TS 125
4 322 V4.10 0. Date 200309, Pugp14-16,47-44,54 . Sections 4213 9dand 10 1. ETSH, FRANCE XFPO14016803; ISSN

000-0001

Examiner Date J
Signature Considersd
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stations in communlcation with mobile terminals, where-
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Roeset synchronisation method for a retransmission protocol
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rality of base stations communicate with the mobile ter-
minals using a rmediutt access control MAC procedure,
comprising the steps of inftiating a RL.C rcsct procodura
upon occurrence of an unrecoverable protocs! eror and
inilating & MAC resat procadure In response (o a RLC
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Description

(00011 This invention relaras to reset procedures of retransmission protocols in radio netwark of a mobils communi-
cation system

[0002] The mosat commen technique for error dotection of non-reat time services is basece on Automatic Repeat
reQuest (ARQ) schemes which Is combined with Forward Error Correctian (FEC), called hybrid ARQ If an orror is
detected by Cydlic Redundancy Check (CRC), the recelver requests the transmitter to sond additional bits From dif-
torent existing schemos the stop-and-wait {SAW) and selective.repaat (SR) continuous ARQ are most often used in
moble communication

[0003] A data unit will be ancodad before transrmission Deponding on the bits that are ratransmitied thres different
types of ARQ are defined: ’

Type i: The emoneous Protocol Data Units (PDUS) are discarded and new copy of that PDU is retransmitted and
dacoded separately There is no combining of carlier and lator varsions of that PDU

Typa Ii: The erroneous PDU that needs 10 be retransmitted Is not discardad, but Is combined with some incremental
redundancy bits provided by the transmitter for subsequant decoding Retransmiited PDU's sometimos hava higher
coding rates and aro combined at the recesver with tha stored values That means that only little recundancy Is
added in each retransmission

Type Il: Is the same as Type Il only that evory retransmitted PDU is now seff-dacodable This implies thet the PDU
Is decodable withaut the cambination with previous PDU's. Thia is useful if sorme PDU's are so heavily damaged
that aimost no information & reusable

Typo Il and Type |1 schamoe are mare beneficial from the point of view of robustness againat 'ansmission failures
as received (re)transmissions are combined In a way It is a link adaptation technique, since the redundancy can
be adapted according to the channel conditions.

[0004] Another technigque that falls under this category of link adaptation is adaptive modulation and coding (AMC)

The principle of AMG Is lo changs the modulation snd coding format In accordance with variations in the channet
conditions, subjact to system restrictions Tho channet conditions can ba estimated ¢ g. bused on feedback from the
recaiver In A system with AMC, users ih tavourable positions e g users dose 1o the coll site are typicatly assigned
higher order modulation with higher codo rates (e.g. 64 QAM with R=3¢4 Turbo Codes), while users in unfavourable
positlons & g. users close 10 tha coll boundary, are assigned lowsr ordor medulation with lower code ratas (e g. QPSK
with Re1/2 Turbo Codag) In the following the different combihations of coding and modulation will be referred to as
Modutation Coding Schems (MCS} levels A transmission will be eplit into Transmission Time Intervals {TTI), whereas
the MCS Javel could change each TT1 TTiinterval for HSOPA (High Speed Downilnk Packet Access) iz equal to 2ma

The main benafits of AMC are, a) higher data rates are avallable for users in favourable positions which in wrn increases
the average threughput of the ceall and b) reducaed iterterenca variaton due ta link acaptation based an variatlons in
the modulation/coding scheme instead of variations in transmit power

[0005] Transmission format of a packet has yet another configurable parameter, By Increasing the number of orthog-
ongl codes in one TTI, overall amount of information that can be tranamitted I also increased In the following toxt it
will ba referrod (o the number ot orthagonal codes and MCS as Transmission Format Resource Combination (TFRC).
[0008) Packat scheduling s a resource management algorithm used for allocating transmission opportunities and
transmission formars ta the users admittedto a shared medium Thus, It Is used In packed based mobile radio natworks
in combination with acaptive modulation and coding to maximise throughput by e g allocaling transmission opportu-
nilies to Lhe users In favourable channe! condilfons In further explanations, it will be assumaed that the scheduler
operates on TT| basls

[0007] The high lovel architecturo of Universal Moblle Telecommunication System (UMTS) Is shown [n the Figure 1.
The notwork elements are functionally grouped into Core Network (CN), UMTS Terrestrial Radio Access Nelwork
(UTRAN) and User Equipment (UE) UTRAN Is responsible for handling &)l radio-related functionality, while CN is
rosponsible for routing calls and data connections to oxtornal notworks. The intorconnections of those nctwork olements
are dofined by open interfaces as can be seen In tha Figure It should be noted that UMTS systemn is modular and it
is therefore possible to have saveral network glementg of the same type

[0008] Figure 2 lilustrates the cument architecture of UTRAN A number of Radio Network Controllers RNCs are
connected ™ CN Each RNG controla one or severa) base stations (Node Bs) which in turn communicate with the UEs

An RNC contralling seversi base statinns is callad Controlling RNC (C-RNC) for these base stations A sat of cantrollod
bass stations accompaniod by their C-RNC s retarred to as Radio Neiwork Subsystem (RNS) For each connection

P, o VABKIROAY ) -
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botwoan UE and the UTRAN one RNS is the Serving RNS (S-RNS) It maintains the lu connaation with the Care
Notwork (CN) When required, OriR RNSs (D-RNS) support the Serving ANS by providing radio resources s shown
In Figure 3 Raspective RNCs are tarmed Sarving RNC (S-BNC) and Dt RNC (D-RNC} in the following text it will
be generally assumeod that C-RNC and D-RNC are idantical and in this case only ebbroviations S-RNC or RNC will be
used

[0008] High Speed Downlink Packet Access (RSDPA) ls a naw technique that is standardised in UMTS It ghall
provide higher data rates in the downlink by intreducing enhancements at the Uy Interface auch as adaptive modulation
and coding HSDPA relios on hybrid Automatic Repeat Requost protecol (HARQ) Type HAll, rapid selection of users
which are active on the shared channal and adaptation of transmission format paremsters according to the time varying
channel conditions

[0010] The User Pians Radio interface Pratocal Architecturs of HSDPA is shown in Flgure 4 and desoribed in 3GPP
TSGRAN TR 25 308: "High Speed Downlink Packet Access (HSDPA): Overali Description Stage 2 V6.2 0,inparticular
Sections § 1 and 8 1 4 HARQ protocol and scheduting function bajong to the Medium Ascass Control MAC-hs sublayer
which is distributed across Noda B and UE. It should be noted that an SR ARQ protoco! based on sliding window
mechaniems could bs also establiahod between ANC and UE on the lavel of RLC sublayer in acknowledged made

Tha sorvice that is offered from RLC sublayer for point-to-point connaction between CN andUE Is refemed to 83 Radio
Access Bearar (RAB)  Each RAB Is subsequently mapped 1o @ service offered from MAC layer This service is retorred
to as Loglcal Channel (LC)

[0011) HS-DSCH FP [High Speod Downlink Shared Channet Frame Protccol) is responsible for llow control balwash
Nods 8 and RNC. It deternines the capacity that can be granted to ANG for ransmitling packets across transport
network based on requests abtained from RNC More specdificaily, the capecity is requestod by CAPACITY REQUEST
messages of HS-DSCH FP originating from S-RNC. The permission to trangmit cortain amount of data ovor certain
pariod of ime s granted by CAPACITY GRANT meossages sent from Node B

[0012] Paramoters of the protecots ara configured by signaiting in the Contro! Plano This signalling la govornod by
Radio Resource Conmrul (RRC) protacol for the aignalling bel y radlo notwork {(S-RNC and UE) and by application
protocols, Node B Application Pait (NBAF) on the lub intortace and RNSAP (Radio Network Subsystern Application
P&H) on the lur interface. .

J0013] The UE HSDPA Architecture is ahown in Figure & |t can be notad that each HARQ process ls assigned a
cartain amount of solt bufler memaory for combining the bits of the packats from outstanding retransmissions Once a
packet is recalved succesefully, It Is forwarded o the recrdering buffer providing tha in~sequence delivery to RLG
sublayer According 1o the current architeciure, reordering queus is ied to a spegific priority

[0014] It should be notad that the available soft buffer size depends on the UE radio access capability pararmaeters

Processing time of UE for cartaln MCS Jevet and minimum inter-TT1 Interval (minimum time betwean two Successie
scheduling instants) can also be considered as capability parameter These are signalled from UE to the RNC by RRC
protocot and further from RNC to the Node B

[0015] The architecture of a HSDPA Base Station is dopicted In Figure 6. There are X different data flows (logical
channels) with data packets to be transmitied from the Nods B 1o the UE The aet of HARQ tranemitting and raceiving
entities, located in Node B and UE respeciively, will bo reforred to as HARQ process The maximum number of HARQ
proceasas par UE is usually prodefined. Theae data tlows can have ditferent QoS (s g detay and errer requirements)
and may require differem configuration of HARQ Instances The scheduler will conisider theze parametors In allocating
resources 1o diférent UES. The acheduling function controls the allocation of shared channsl (HS-DSCH: High Speed
Downlink Sharad Channel) to different users or to data flows of the same usar, tha current MCS lsval in one Trland
manages existing HARQ) instances tor aach user. A data tlow or evan a particular packet of & data flow may have a
difterent priorty Therefore the data packets can be quaued in different priority queues Differant dita flows with similar
QoS requirements may also be multiplexed together (¢ g. data flow #3 and §4) Besides tha HS-OSCH that carries the
dara peckeis there is control data which Is mapped onto the High Speod Sharet Control Channel (HS-SCCH) This
channat could cusry dain such s the HARQ pracess ID, the modulation schema, cods allocation, trangport format elc.
that !s needad by the recalver to correctly receive, demodulate, combine and decode tho packets

[0016] It should be hoted that there may be a number of packete waliting to be achedulad for the Initial transmission
1o somo of tho available HARQ processes and also 8 number of packels pending for reransmissions Furnther, the
atate of HARQ processes is distingulshad by whether they are avallable for accupting packets lor initial transmisaion
or thoy still retransrmit tho ponding packets that are 1o be combinod in UE in turither oxplanatiane, it will bo rofarred to
this information as HARQ context or MAC-hs protocol context of 8 UE, In summary, HARQ context Includes packets
walting for Initial transmission, packeta walting for rotranamieslon and the state of HARQ processes

{0017) HS-POSCH is transmitted with Asscciated Dedicated Physical Channeal (A-OPCH) (see aGPP TSG RAN
WG1228 “Further simutation results on MS-SCCH power control and HSDPA systam throughput porformanca™) As &
dedicated channel, A-DPCH la power conirolled Power control commands referring o the A-DPCH obtained trom the
UE can be used as an index for estimating channe! quality Anothar possibility to eslimale the channel quallty is by

14ARS80A1 .1 >
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merns of Channel Quality Indicator (CQI) obtained from uplink signalling

[0018] The relation batwzen Relation Betwaean Radio Boarers (RBs), Logicat Channais (LCs) and Transport Chan-
nals (TrChs) wh) be explained with a reference Lo tha Figure 7 Itvan be seen that MAGC sublayor {see 3GPP TSG RAN
TS 25.321: MAC Protoco! Specification. V53 0 saction 4.2 4) consists of throe entitaa: MAC-d (located in §-RNC).
MAC-c/sh (located in D-RNC) and MAC-ks (localed in Node B) It will ba assumed that MAC-c/sh ontty is bypassed
withaut leosing generality of explanations It should be noted that there exisis a separate MAG-d entity tor oach uger,
while there can bo more than one RLC entity per user Eech RLC RB is usually mapped to one OTCH (Dedlicated
Transport Channel) It may happen that ALC Control PDUs are mapped to a separate logical channel and that this
channel is mapped to a DCH or HS-OSCH without multiplexing or multiplexed with legical channels of higher priority
than that carrylng ALC Daia PDUs and subsequently mapped to HS-DSCH. It1s noted thal In both cases, RLC Contro}
PDUs and RLC Data PDUs are mapped to differont priority queues in the Node B Thase DTCHs can be multiplexed
in correspending MAC-d entlty ag describad below

[0018] The general format of the MAC PDU is given In Figure 8 1t can be sesn that MAC PRU consigta of an optional
header and MAC Service Data Unit (SDU) The contents and sizo of the header depends or the lypa of logical channal
the transport channel It is mapped o The sizo of MAC SDU is equal to the size of AL.C PDU sinca RLC is the only
upper Instance on which segmentation/concatenation is performed TGTF (Target channel typo fiald) provides tdonu-
fication of the legical channef ¢tass on Formal Accoss Channel (FACH) and Random Accass Channel (RACH) transpont
channels. UE-Id type field ensures the correct intorpretation of UE-Id fiekd UE-id fisid provides an iderification of an
UE on common transpon channels. C/T field provittes an kigntification of logioal channel instance when sevural logical
channels ara carried on & same transport channet Tharelore, if there Is one-to-one correspondence botween logical
and transport channels tho format is shown in Figure 8, case a) However, if several DTCHe are mapped onto one
DCH, MAC PDU has the {ormat as in Figure B, case b) The aize of the C/T tigld is limited 10 4 bits and exact stnxcture

is given in Tableo 1
Table 1:

Structure of C/T flald

C/7 tield | Dssighation
0000 togieal channel 1
0001 Logical channet 2

1110 Logieal channel 16 )
1111 Reserved (PDUs with this co ding will be discardec by this vension of the protocs!)

[0020] W refer 1o a set of MAG-d PDUa belanging to one DTGH (in cnsa laglcal channst multiplexing is not used)
or to &1 eat of MAC-d PDUs belonging to several DTCHs (in cass logieal channel multiplexing is used) as MAG-d flow
Thig term corresponds to the term dats flow used in the Figure & and in the explanations throughout the previous
subsection One MAC-d Now s mapped to one priority quaue In the Node B Henoa, if logical channel multiplexing is
used, the packsts from more than one RL.C transmitting entity can be mapped to the sama priority queue.

[0021]) Ae datailed turther in the Figure 7, MAC-d flows (I e. tha packets from the prionty gueuas) ere meppad 10
HS-DSCH TrCh

[oU22] HSDPA uplink signalling fs carried out by means of dedicatad uplink feedback channal transmitted by UE
cal transmittad on this channa) containe TFRC. Primary benefit of requesting a TFRG compared to signalling the
channalstate Is that it can deal with different UE implamentation fesulting In diffarent performance tor a centain raneport
format at a specific channet state. A low TFRC value corresponds to bad channet conditions (jower level modulation,
fow code raie) and & high TFRC vaiue maximises ihroughput for geod channel condftions The Node B does nol
necessarily have to follow the requsat of the UE A UE usea certaln criteris to datenmine which transmisston tormat it
Is able to receive in given channel conditions All the caded bits will be mapped onto the HSDPA Uplink Dedicated
Phyzical Control Channel (UL-DPCCH) In UMTS FDD (Frequency Division Ouplex), the +5-DECH related uplink
signalling can use DPGCH 448 with a Spreading Factor~268 that is coda multiplexed with the existing dedicatad uplink
physioal channole

[0023) The tranammigsion cycio and timing for channet qualiy Indicator ie determined by UTRAN and signalled by the
conirol plane Measurement feadback cycle k has a possible vaiue of (1, 5, 10, 20, 40, 80] TT1 Tho larger the value
of k the smaller is the aignaliing overhead In the upfink at the expenco of docroasad schetuling performance I the
downlink. The set of values for maeasurement feedback offzet | has yet to be datenminag An lllustration of {eadback

BNSDOCID <EP, . .. 1483388A1 J_»
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menasurament transmiasion timing s given In Figure 10.
[0024} ‘This section wili flrst Introduce @ nurnber of definitions (sce also 3GPP TSG BAN WG2: "Radia Resource
management Stratagics” V 4 0 0, soctions5 1 1to 51 4 3) Some procedures related o moblity management will be
explained afterwards
5 [0025] Radio inkis a logical associalion betwesn aingle UE and a ainglo UTRAN access polnt Mts physical realiaation
comprises adio boarer transmissions
[0026]) Handover is defined as transfer of UE conneclion from one radio bearer lo anether (hard handover) with a
temporary break in connaction or Inclusion/ exclusion of & radio bearar toffrom UE connoction so that UE is constantly
connected to UTRAN (soft handover) Soft handaver Is epecific for networks employing Code Division Multiplg Access
10 (CDMA) technalogy. Handover execution is controllod by S-RNC in mobile radio network
[0027) Active Se! comprises a set of radio links simultanaously involved ina specific communication service between
UE and redio network
[0028] Active set updale procedure modifles tho active set of the communication batween UE and UTRAN The
procsdure comprises three functons: radio link additon, radlo link removal and combined radio link addlition and ro-
15 moval. The meximum numbor of simuRaneous radio inks 1s sof to eight New radio links are added 1o the active sot
once the pilot signal strengthe of rospoctive bace sialions exceed certain thrashold relative to the pikol signal of the
strohgest membor within active set A radio link 18 removed from the active set once the pliot signal strength of the
raspsctive basge station exceeds cenan threshold relative to the strongest membaer of the active eet Threshold for
radio Hink agdilon is ypicaully chosen 1o be higher than that for the radio link daletion Hence, addition and removal
20  gvants form a hysteresis with regpect to pliot signal strengths Pliet signal measuraments are reported 1o the network
{S-FNC) from UE by means of RAC signafiing Before sending measuremunt results, some filtaringls usually perfonmed
1o average oul tha fast fading Typlcal filtering duration is about 200 ms and it contributes to handover delsy Based
on measurement rasults, S-RNC may decide to trigger the execution of ona of the tunctions of active gat update pro-
cadure
25  [0028] Itis noted that HSDPA architacture ls distribuied in two diferent aspoats: (1) dawnlink transmitting entities of
ARQ protocols, ALC and MAC-hs, are located in S-RBNC and Nodo B respactively and (2) radio resource managemsnt
algorithms, handovar control and packet scheduing are baged on two independant measurements obtained from UE
and ara located In S-ANC and Nodas B respectively
[0030] HS-PDSCH (High Speed Physical Downlink Sharad channe)) is a physical channel assodiated 1o HS-DSCH
30 Tha frame of H3-PDSCH (TT) of 2 ms) was chosen to be vary short compared (o that of dedicated chanhsis (10 ms)
to aflow fast scheduling and link adaptation Applying soft handover would cause problem in distributing echaduling
responsibiities acruss all Node Bs of the active set and would require extremely tight timing to provide the scheduling
decision to all membaers of the active set even If disiribution of schaduling function were ressived Therefore, soft
handover ig not supportad for HS-PDSCH Soft handover for A-DPCH is allowed which means it can bo franemiited
35  from more than one base atation to 8 UE which combines abtainad signais. Handovar procedure related to HSDPA
radlo link s callad sarving HS-DSCH cefl change (soe SGPP TSG HAN TR 26 308: “High Speed Downlink Packet
Access (HSDPA): Overall Dascription Stage 2 V6 20, section 9)
(0031] Ounng seving HS-DSGH cell change procoedure, the rale of sarving HS-DSCH link I2 transferred from one
radio link to another The two cells Invaived in tho procedure are danoted sourca HS-DSCH coll snd target HS-DSCH
0 cell (Figure 11) The network-controlled serving HS-DSCH colf change is characierised in that the network makes tho
decision of the target cell In UMTS, thie dacision proaess is currently carriod out in 8-ANC Cell change procedure
can be inflated by UE and it ks then referred to as UE-controlied gorving HS-DSCH change procedure. Further expo-
sition will be limited to network-controlled procedure Another criterion for catcgorising coll change procedure 8 the
one with respect to the serving HS-DSCH Node B
43 [0032] Tha Node B controlling the serving HS-DSCH cell for e apecific UE Is dsfined ac the sorving HS-DSCH Noda
8. Intria- Node 8 serving HS-DSCH celf change procedure s tha eall change procedure with soures andtarget HS-DSGH
cells baing coniralled by Lho same Node B In inter-Noda B8 sarving HS-DSCH cell change procedure, source and larget
HS-DSCH ealls are controllad by different Nods Bs
[0033] Finally, it Is noted that the present exposition will be limited to synchronfsed sarving call change procedures
50  in which Node D and UE can simultaneously start tranamitting/rocsiving signals after handovar completion. Synchro-
nisation batween the UE and the natwork is maintained with activation timers which are set by RRC entity in S-RNC.
Dua to unknown delays over lub/iur interfaces, procoseing and protocol dolays, a sultable margin le assumod whon
detemmining activation timer setting The margin aleo contributes to handover dolay
[0834] i should be noted that execuling an intar-Noda B serving HS-DSCH celt change procedure alzo impiies ex-
88 souting sorving HS-DSCH Node B relocation procedure and this Is where the problem of HARQ context retocation
ariges
[0035) A simplified example according to curront standard of synchrontsed inter-Node B sarving HS-DSCH cetl
change procedure le shown in Figure 12 Itis assumedthatthe dacizion on triggering active set upcate and cell change
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prcedures s made in the 8-RNC simultaneously
[00361 It Is assumed that the UE transmits 8 MEASUREMENT REPORT message to the $-RANC via RRC signalling
The S-RNC detormines the naed for the combined radio iink addition and serving HS-DSCH cell change based on
recelved measurement roports As the first slep, the SRNC initates cstablishment of & naw radio link for the dedicatad
s channels to the target Node B by transmitting RADIO LINK SETUP REQUEST massage via RNSAP / NBAP protocol
Targot Note B confims the establishment of a radio link by transrmiiting RADIO LINK SETUP RESPONSE message
via RNSAFP/NBAF protocol RRC further transmits an ACTIVE SET UPDATE message to the UE via RRC protocol
The ACTIVE SET UPDATE message includes the nacessary information for esmblishment of the dedicated physical
channels in the addad radio link (but not the HS.-PDSCH) When the UE has added the new radio link it returns an
10 ACTIVE SET UPDATE COMPLETE message via ARG protocol This completes the addition of the naw radlo link for
dedicatod channels
[0037] Tho S-RNC will now carry on with the naxi step of the procedurs, which Is the serving H8-DSCH cell change
Far the synchrentsed serving MS-DSCH call change, both the source and target Node Bs erefirat propared for axocutlon
of the handover and the call change at the activation time
15 {0038] The S-RANC first oxohanges eignalling mossages with source Node B (RADIO LINK RECONFIGURATION
PREPARE, RADIO LINK BECONFIGURATION READY and RADIO LINK RECONFIGURATION COMIT via NBAP /
RNSAP protocols) It should be noted that RADIO LINK RECONFIGURATION COMMIT mossage contalns activation
#ime Information for source Node B The 3amo sot of messages are subsaquently exchanged with target Node & The
only dilference in signailing intended for source and !xrget Node B is that S-RNC Informs sourcs Node B Lo carry out
20 the reset of MAC-hs antity by MAG-hs RELEASE REQUEST message of the NBAP / RNSAP protocol.
[0039] Flinally, 8 PHYSICAL CHANNEL RECONFIGURATION is sent 1o the UE via RRC signalling. It contains acth
vatlon time Information and requdst for MAC-hs raset to the UE. When the communication is established, the UE
reaponds with PHYSICAL CHANNEL RECONFIGURATION COMPLETE message
[0D40] The following summarises the operation of RLC protocol in the asknowledged modo (AM) RLC AM protocol
23 (soo0 3GPP TSG RAN TS 25.922: RLC Protocol Specitlcation, V 5.3.0) basleally oporates as a seleclive repait sliding
window ARQ protocol. It should bo noted that the level of datals In this and all paragraphs reforring to RLC protocol
is kept only to an exient sutliclent to provide an undsratanding of the foltow up oxplanations meaning that tha dascrip-
tlons of some slate vatables tmers and paramsters may be shortened or avan omithed

30 RLC Protoco! Data Unie (PDUS)

[0041] RLC PDUs for RL.C configured In acknowledged mods aro dividad into RLC acknowledged mode data PDUs

(RLC AM PDUs) and RLC acknowledged mode controi POUs The formsr are used for transferring the packets from

higher layers, white the latter are used for providing the feedback nocessary for protoco! operation Control POUs may
55 consists of saveral super flalds {SUFis) essentially reprasenting the conoatenation of control packets with different

information .

[0042] RLC AM transmitling entity encompasses segrmontation function. Segmentation le carried out 8o that payload

size is always equal to a number of octats

& RLC State Vanables

[0043] The RLG mainteina the following state variables gl the transmitier The values of these vanables are dynam-
ically updated during the aperalion

45 a) VT(S) - Send state vartable
‘rhe sequence numbar of the next PDU to be transmitted for the firat tme (1.6 excluding retransmission)

b) VT (A) - Acknowladge siate variabto
The sequence number of the next In-sequenca PDU oxpected to be acknowledged, which forms the lower
a0 adge of tho window of acceptable acknowledgements

c) VT{DAT)
Thie state variable counts tho numbor of timeg & POU has basen transmitted Theve is one VT(DAT) for aach
PDU and it Is Incremonted each time the PDU is transmitted

38
d) VT (MS) - Maximum Send slate variable
The sequanca numbsar of the first PODU not aliowed by the paer receivar [i.e fhe recelver will allow up 10 vT
(MS) - 1], VT(MS) = VT{A) + VT(WS) This value represents the upper edge of the transmi window.
6
BRNEDOCI: <ER. . 1485383A1 ) >
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@) VT{RST) - Reset state variable

It s used to count the number of times a RESET PDU is transmitted VT(RST) Is incremaentad with 1 each
time @ RESET PDU is tranamitted VT(RST) is reset only upon the reception o a RESET ACK PDU), i e VT{RST)
is not resat whan an RLC reset occurs which was inltiated from the paer ALC ontity

5
n VT(MRW) - MRW command send atate variable
Jtis usod to count the number of times a MRW command is transmitted VT(MBW) is incremented with 1 each
tirme an MBW command s transmitted
10 g) VT{WS) - Transmitter window size slate variable
{0043] The ALC maintains the following state variables at the receiver:
8) VR(R) - Receive stata variabls
15 Tho sequence numper of the naxt in-sequence PDU expactad to bo recetved
b) VR(H) - Highast expected state varlable :
The sequenca number of the highest expected POU This state variablo is set equal to SN+1 only whea @ new
PDU is recaived with VR{MR)>SN2VA(H) The initial value of this vatisble is O
20
¢) VR(MR) - Maximum acceplable Receive stato varintle
The sequencs number ot the first POU not allowed by the racolver [t @ the receiver will allow up to VR(MR) -
1], VR(MR) = VR(A) + Corfigured_Rx_Window_Size The recaiver shali diecard PDUs with SNzVR(MR)
25 d) VR(US) - Recoalver Send Sequance stats variable
The sequaence number of the nest PDU to bo rocoived It shall set equat to SN + t upon reception of PDU.
The initial valuo of thie variable i3 O
RILC Timers
s0

[{0045] The values of limars are set by Comrol flane (RRC)

a) Timer_Oiscand
This timer is used for the SOU discard tunction. In the transmitter, the timer |8 activated upon raception of an
23 SDU from upper layer One timer is used for each SDU that Is recelved from upper layar For UM/TT, If the trer
axpires before the SOU is submitted to a lowor layer, "SOU discard without explicit signalling” shall be started For
AM, if tho timer explras bafore the SDU Is acknawledged, "SDU discard with axplicht signalling® ghall bo stated

b) Timer,_Status_Prohiblt

0 This timer 13 only used when the STATUS prohibit functonts used It prohibits the receiving slde from sonding
status reports conlaining any of the status repris The timor is started when the auccossiul or unsuccassful rans-
mission of tha last STATUS PDU in a status report Is indlcaled by lower layer {in UE) or the tast STATUS PDU In
a status report is submitted 1o lower fayer (In UTRAN).

45 ¢) Timar,_Status_Periodic
This timer 13 only used when timer based status roport sonding Is used Thae timer s started when tha RLG
entily is created Euch time the Umer explres the wrunsmission of & sialus repon Is triggered and the timer Is re-
startod The value of the timer is signalied by upper laysrs This thner can be blocked by upper layers In this case,
the timer shall not be activa The timer shall be reset and rastarted whon it is unblocked by upper layers
50
c) Timer_Poll
Thie timor is only used when the poll timor trigger s used Il is startcd when the succossful or unsucceasful
transmission of a PDU contalning a poll is indicated by lower layor (In UE) or a PDU containing apal! is submitted
to lower layer (in UTRAN) The timer is atopped when receiving @ STATUS PDU thatconialns an acknowtedgement
55 of all AMD PDUs with SN up to and including VT(S)-1 at the timo the poll wis submitted to lowar layor, or when a
negative acknoviadgement of the samo PDU ig recelved

d) Timer,_Poll_Periodic

BNSDOCID" <EP,__ _ .. . 140038341 1>
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This limer is only used when the timer based polling is ueed. The timer io startad when the RLC entity is
creatod. Each timo the thmer oxpires, the timer is restarted and a poll is triggered (elther by the transmission of a
PDU which was not yet sent, or by a retransmission) It there is no PDU 10 be transmiticd and all PDUs nave
aready been acknowledged a poll shatl not be tiggered and the timer shall only be restarted

8) Timer_RST

Thie timer |s used to detsct the loss of RESET ACK PDU from the pear RLC entily This timeris started when
the successlul or unsuccessful rtansmigelon of a RESET PDU is Indicated by tower layer {(in UE) or a RESET PDU
is submitted to lowar layer (In UTRAN) It will only be sioppad upon reception of BESET ACK PDU. i e this limer
is not stopped when an RLC reset occurs which was Initiated from the peer RLC entity If it oxpires, RESET PDU
will be retransmitted

1) Timer MRW

This timer s used as part of the Move Receiving Window protocol it is used to trigger the retransmission of
a status report containing an MRW SUFI field The timer is startad when the successful or unsuccesstul iransmis-
sion of a STATUS PDU containing the MRW SUKI ig indicated by tower layer (in UE) or & STATUS PDU contalning
the MRW SUFI Is submitted to lower layer (in UTRAN) Each time thetimer expirgs tho MRW SUFIis retransmitted
and the timer Is restaned {at the lime apeocified abovo) Itehall be stopped when onhe of the termination critera for
the SDU discard Is fulfilied

ALC Parameters
[0046] The values of parameters are set by Control Plane (RRC)

&) MaxDAT

1t is the maximum value far the number of rstrangmissions of a PDU This parameter is an upper firnit of counter
VT(DAT). When the valug of VT(DAT) comes to MaxDAT, either ALC RESET procadure or SDU discard procedure
shall be Inllated according to configuration by upper layer

b) MaxMRW

It is the maximum value for the numbor of retranemisslons of a MRW command This parameter is an upper
Iimit of counter VT(MRW) When the value of VT(MRW) comes to MaxMBW, RLC RESET procedure shall be
Inhtated.

¢) Configured_Tx_Window_Size
Tha maximum allowed tansmitter window size.

d) Configured_Rx_Window_Size.
The alowed recelvar window size

[0047] An SDU can be discarded with explicit signalling when MaxDAT number of retransmissions is reached (Figure
13) or the tranemigsion timo excceods a pradefined valuo (Timer_Discard) for 8n SOU in acknowledged mode RLC
Mova Receiving Window {MRW) command i sent to tha receiver so that AMD PDUs carrying discarded SDU are
discarded in the receiver and the receiver window I8 updated accordingly 11 Send MRW s mot configured and no
segments of an SOU were submitted 10 a lower layer, the SDU Is simply discardsd in the ransmilter without notification
1o the recoliver if Send MRAW Is conligured, a Move Recelving Window requast anall be sent (o ihe receiver even if no
gegments of tho SDU were submilted to & lower layer The MRW command is defined as a super{ieid in the RLC
STATUS PDU, and can be piggybacked to stalus information of rransmlssions in the opposila direction

[0048]) The RLC lransmitting entity initiates this proceciure when any of tha following conditions are fulfied:

1) Timer basod SDU discard with explicit signaling is used, Timer_Disoard expires for an SDU, and one or more
segrnents of the SDU havo beon eubmittod to a lewor layor.
2) SDU discard after MaxDAT number of retranamissions is used, and MaxDAT number of retransmissions is

reached for an SDU

[0049] The sendershall discard all PDUs that containsegments ofthe assoclated SDUs Iftho concatenation function
is active, PDUs carrying aagmonte of other SDUs thart have not timed out shall not be discardad VT(A) and VT(S)
state variablos are updated accordingly

BNEDOCID: <BP, .. __ 148528841 1 >

PAGE 13/143* RCVD AT 82312006 10:32:32 PM [Eastem Dayfight Time] * SVR:USPTO-EFXRF 413 * DNIS:2738300 * CSID:17039974517 * DURATION (mm-5s):6102

Petitioners' Exhibit 1007, p. 377
AT&T et al v. Innovative Sonic

IPR2024-01143



To:
0: USPTO Page 14 of 145 2006-08-24 02:32:17 (GMT) 17039974517 From: Winston Hsu

EP 1 4385 369 A1

[0050] The RLC transmitting entity shall stan timer Timer_MRW Upon axplry of this timar and without recelving
MRW_ACK super tield, RLG transmitting entity shait retransmit MRW super fisld up to MaxMRW times VT{MRW) state
variable Is updated accordingly
(00511 Ha new SDU discard procedure Is triggered when Timsr MRW is running, no now MRW SWUF!s shall ba sant
5 bsfore the current SDU discard procedure is terminated by one of the rermination ctitaria (recoption of MRW ACK
super field or reaching MaxMRW number of retransmissiona of MRW super field)
[0052] A RLC Rasat Procedure (see for detsils, e g 3GFP TSG RAN TS 25 322; RLC Protecol Specitication, V
5 3.0, section 11.4, JP 200202714; WO 02063913) is inftiated when the protocol error occurs I is usad to resel paer
RLGC entitles when aperating In the acknowlcdgad mode (AM) RLC raset procadure Is carriod out by exchanging RLG
vo  RESET and ALC RESET ACK control PDUs batween transmitting and receiving RLG entitiss &5 detalled in the Figure
14. Togethor with the reset procedure, ALC entities shall diseardinvalid PDUs and RLC entily initiating reset procedure
shall notify upper layer on unrecoverable error cocurrence Follawing ovents are consideradas unhracovaerable protocol
orrons

15 a) Itthe RLG entlty rocalves a PDU Including "arroneous Soquence Numbar”, etate variebles balween peer entities
may be Inconsistent Foliowing shows "erronecus Sequence Number" examplas:

e Each Sequsnce Number of missing Protoco! Data Unit (PDU) informad by recelver foadback is not within the
Intorval belween "Acknowledge state variable(VT(AY" and "Send slale variable(VT{S)) - 1°

»  The sequence humber of last acknowledged PDU is not within the interval belween “Acknowiedge state var-
jable{VT(A))* and "Seond state variable(VT(S))-1"

b} Inconaistent status indication of a PDU: If a rocoived STATUS PDU indicates diforont status for the same pPOU,
as then the tranemitter shall discard the STATUS POU and iniiate RESET procedure

c) invalid PDU format :If tha RLC PDU format containe regerved or nvelid values, the ALC PDU shatl bo discarded
and RESET procedure should be Initiaten.

80 d) When discarding an RLC SDU and if the numbar of retransmissions of an MAW command (1 @ VT(MRW))
reachas MaxMAW, an errar indication shall be passed 1o upper Jayers'and RESET procodure shall be performed.

o) Raset procedure shall bo initiated after MaxDAT number of rairansmissions of an AMD PDU if no_discard after
MaxOAT retranemissions ls used

[0053] 1t may be notad that the last caseis rare ainen HARQ ratransmission protocol implemenied In MAG-hs isquito
effoctive and MexDAT can bo set equel to arbitrarity high constant. The probability of thia caso s somoewhat higher
only after executing Intor Node B serving cell change procedure Other cases, however, may occur relatively more
jreguently

46 [0034] An RLC entlty recoiving a RESET PDU. has to (smong other things)

- resot the transmission window [VT(A), VT{MS)], end the recalving window [VR(R), VR(MR)] to the inittal values,
ie after AESETY, VT{A)=0, VT(MS)=  Contigu red_Tx_Window_size, VR(R)= O, VYR(MR)=
Contigured_Rx_Window_ Size, and reset other state variables (axcept for VT(RST))

- stop altthe timens except Timer_RST, Timer_Discard, Timar_Poll_Periodic and Timer_Status_ Penloaic;

. discard all RLC PDUs in the raceiving side of the AM RLC entity;

s0 - discard afl RLC SDUs that were transmitted before the reset in the transmitting side of - the AM RLC anuty.
[0056] An RLC entity sonding an RLC RESET PDU upon receiving RLC RESET ACK PDU has to:
. reset the transmission window [VT(A), VT(MS)}, and the racehing window [VR(R), VR(MR)] to tha initia) values,
o le  after RESET, VT(AJ0, VTMS)s Configured, Tx_Window_size, VR(R)= O, VR{MRA)=
Configured_Rx_Window_Size, and resat other stata variables.

- stop all the rimers except Timer_Discard Timer_Poll_Perodic and Twner_Status_Perindic;
. diecard all RLC PDUs in the raceiving side of the AM RLC entity:

UNSDOALE <EP ... V402I00AL ) >
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. discard all RLC SDUs that wore transmittad bofore the roset in the transmitting sitda of the AM RLC antity

[0056] Timer_Stetus_Prohibit shell onty be used when so corfigured by upper layers It is moant to prohibit the
receiver from sending coneecutive acknowledgement status reporte oxcept for tha genermlon of a status roport irig-
gered by MAC-hs resetl.

[0057] From the time an acknowledgement stitus report Is triggered until the Timer_Status_Prohibit timer exglres,
acknawledgement is prohibited |f another such statug report i tiggered by others than an indication from lower layers
following a MAG-hs resct whilo acknowledgement is prohibited, its transmission shall be delayed until tha timer expires

The status report may be updated during this time If & etatus report is triggered by an indicatlon from lower layers
tollowing 8 MAG-hs resel, & status report shall be transmitted imrmediatoly and the timer shall be rostarted.

[0058) This procedure is particularly useful during inter Node B sorving cotl change proviged that BLC sublayer is
contigured in tho acknowledged modo (AM) As detailad in the saction on the synchronisod inter Noxia B serving cell
change procedure, MAC-hB entities in both sourte Node B and UE are reset thus leading tothe losa of HARQ protocol
comtext Tha packets lost during MAC-hs react from the Node B buffar have to be retransmitted by RLC as soon as
possible Honge, status report is unconditionally triggerad following MAC-hs reset thus requesting RLC retransmis-
sions

[00S8] Wa conclude thel there exists a mechanism for synchronising MAC-he reset procedure to RLC operation

Howevar, as dotalled In the previous subsection, RLC reset procedure may aléo oscur completely indapendantly of
MAC-hs oparation

{0080] it was described above theto 18 a connection betwaen MAG-ha reset and Timor_Status_prohibit handling of
RLC )Mowsver, there la a coordinaticn missing in anather case: RLC protacol has been reset and MAC-hs continues
normal operation Given this assumption, the following scenario is possible (Figure 15)

1 A STATUS PDU is reecived in tho UTRAN RLC This STATUS PDU contains an orrenecous SN as gpecified in
tha subsootion an RLC resat procadure This agsumption far the cause of raget doee not decraase the generaiity
of exposition RLC AM reset procedute can be invoked by sy othar reason Thus the UTRAN RLC genonatss a
AESET PDU to be transmltted te ita peor on the UE side. At this point in timo no AM PDUie should be ranemitted
beaause an incengistansy between the pear RLCs is expacted

2 Thepotentlal inconsisiency between the RLC entities Is unknawn In MAC-ha Thorafore the scheduler may still
decids to transmit data to the UE Those data are likely to be discarded in tha UE

3 The UTRAN RLC ssnda & RESET PDU 10 MAC-hs.

4 The MAC-hs does not know that the received PDU is a RESET PDU Therefore, MAC-hs continuas transmitting
MAC-hs PDUs

6 The RESET is racsived on the UE side
& The RESET ACK Is sent to UTRAN thus compisting the RESET procedure

[00681] This exampie shows that in the evenl of an RLC ressta number of MAC-hs PDUs may be transmilied over
the air interface that cannot be uttlised by the UE. Hence, radlo résources are not axploiied efficiently As noted In the
subseation explaining the relatich between Radio Baarors (RBs), Laglcal Channels (LCs) and Traneport Channels
{TrChs), MAC-d flows conespondingto RLC controf and data PDUs are mapped 1o diffarent priortty quaues. Therefare,
the total amount of MAC-hs PDUs that are transmittad in vain depends essentlally on ihe scheduling algorithm and
priorities assigned to the raspaciive queuss In the loliowing the Influence of errcneously detiverod RLC PDUs on RLC
AM operation at UE side Is exumined

[0062) Anerthe RESET £DU has been received by RLC entity in the UE, two cases canbe distinguished with respect
to the sequence numbers of "old PDUs* that remained in the Node B Priority Queue aftor inltiating the resst procedure

a) Al old POUs have eaquonco numbors which are not within initiafised recoption window at the UE ({0,
Configured_Rx_Window_Size])

b) Some or ab of old PDUs have sequence numbers which aro inside Inftialisad recoption window 8t the UE ([0,
Configurad_Rx_Window_§izel)

(00831 Intha first case. no maliunctions wiil ensus, because all old PDUs received atter initiation of RLC reset pro-

10
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cedure will be discarded
[0064) In the second case, old PDUs will be treated as having been sent from the poor RLC entity on the nework
side Consoguently, all “real® RLC PDUs sont after resct procadure will be discarded as duplicate PDUs Moreover,
aftor concatenation old PDUs wilt be delivered to higher layer causing possibly further malfunction Finally, recciving
5 RLC entity will sond a control POU 1o the network containing feedback reporting {for receivod old POUs, while naw
POUs with comesponding saquence numbers have notyet peonsent Thiswill in turn tigger a new RLC reset procedure
due 16 "arronaous sequence nuimbers” of controt PDUs ag explained in the subseciion RLC Reset Procedure Itis
notad thet the prebability of old PDUs having sequence numbors inslde iitialised recaption window incroasss with
Incraasing Configured_Rx_Window_Skze parameter
fo  [0065) A special caselforb)is when one of old PDUs is a control PDU with MRW SUF| In this case even an addiionat
Josa of packets In rocolving RLC entity may ensue It should also bs noted that centain inefficlencies are caused inthe
operation of MAC-hs at the UE side when dallvering MAC-hs packets with old RLC PDUs
[0066] As a rosult, firstly, soft bulter and available HARQ procesaos are not utilised efficiontly These resources could
havo been usead for racaiving the packets trom MAG-d flows thatare not connected 1o reset RLC AM entities Socondly,
15 old packets consume unnecesserily some space In the reorgering bulter et the recelver
[0087) To conclude, RLC AM raset, when not synchronised 0 MAC- he oparation, may cause folowing undesirable
consegquences, such as inefficient utilisation of radlo resourcas. maltfunctions in aparation of RLC sublayer, malfunciions
in operation of higher layer, loss of RLC AM PDUs and inetticient utiisation of HARQ hardware on UE side
[0088] Tho object of Ine present invention s lo provide & methex Lo oversome (he above-mantioned daflliancies, in
20 particular, to provide an effactive wtilization of the radla regourcas and avold malfunciions in the operation of the re-
transmission pratoost and lossos of data
{0089) This cbject is evived by a mothoed defined In ciaim 1 Preferred embodimonts of the mathod are aubject to
various dependent claims
[0070) Rosct ot Radio Link Control protocol {RLC) is typically initiatod whon some Irrogular conditions are ideniticd
28 The invantion & based on the considoration that this operation 1s not synchronised Lo tho operation of another ratrans-
mission protoco! that may exist closar ta aly Intarface to sliminate umnocesaary dolay. Continuation of opomtion aftor
resetiing only RLC may cause irregular cenditions again and ropaetitive resets of RLC The present invention provides
& method aiming at coonlinating reset procedures and operation of ratranamissian protecols in order to achleve a
gynchronisation of the RLC reset procedura and MAC-hs uperation to avoid the adverse implications mentioned above
30 According to a preferrad smbodiment, this synchronisation shouid be carfied out in Node B and UE separately
[0071] Accending to an advantagsous embodiment, synchronising maans that otd ALC POUs remaining in a priarity
queue should not ba transmitted from Node B once RLC AM reset procedure has besn Invoked Furthemora, it ia
proferred that all MAC-hs PDUs containing old ALC PDUs and remating in LUE reordering bufler and soft buffer are
fushed (related HARQ processas should be reset) once SLC AM reset proceduro has been invoked
35 {0072] The Invenilon is particulany applicaple to HBDPA Although most of the preconted embodiments refer to
HSOPA. the invention is not resiricted to this system. Therafore the data tranemission doas not necagsarly depend
on a particular radio gocess schame. Tho prosent invention will be expiained In the following i further detail with
referance to the sccompanying drawings, which the figures Mustrate the following:

<0 Figure 1: High Level UMTS Aschiteciure
Figure 2: Curront Architecture of UTRAN
Figure 3: Drift and Serving Radio Nerwork Subsystem
Figure 4: User Plane Radio Interface Architecture of HSDPA
Figure 5. UE HSDPA Architecture
43 Figure 8: Node B HSDPA Architecture
Figure 7: UTRAN Side MAC Architeciure
Figure B: Formai of MAC PCU
Figure 8: Format of MAC PCU depending on logieat channel mukiplexing
Figure 10: Foedback maeasurement iransmission timing
80 Figure 11: Source and taiget HS-DECH cel)
Figure 12: Inter Node B sarving MS-DSCH call change signalling
Figure 13: SOU Discard Procoduro with Expticit Slgnalling
Figure 14: RLC Resat procedure signalling batween sonding and recaiving ALC entitles
Figure 15: RLC AM reset procedurs withaut synchrenisation with MAC-he
58 Flgure 16: Proposed MAC PDU format
Figure 17: RLC AM Reaet procedure with synchronisation with MAC-hs.

{00731 As noted inthe section above cncea roset procedura Is tiggered in RLC sending antity (located inthe SANC

"
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for downlink transmission) the operalion of MAC-hs eniitiss in both Node B and UE shall be synchronised

{0074] First, synchronisation of resst in Nodo B will be oxplained This can ba achisved, for instance by a8 MAC-hs
RELEASE / REQUEST massage of the RNSAP / NBAP prolocols, which are sent from SRNC to Node B to inftiate
MAC-hs reset in the Node B

[0076) Nexi, synchronisation of reset in UE ls lllustrated There are several ways of synchronising reset In the UE
As afirst example, a PHYSICAL CHANNEL RECONFIGURATION message shal be sant from RRC entily in the SANC
to RRC entity in tho UE 1o initlale MAC-hs resetin tho UE (see also Figure 8) As a second possibility, for carrying out
the RLGC resal procedure, RESET and AESET ACK RALC PDUa are exohanged batwaan sanding and racoiving RLC
entity (ses Figure 14). To synchronise the reset of RLC to the reset of racaiving MAC-hs entity, an intralayer primitive
(Ressat Reg) can he sent from receiving RLC entity to the receiving MAC-hs entity Itis noted thal Lhis option requires
tess signalling, but an additional intralayer primitive has to be Inreduced

{0076] As noted in the ssction explaining the relation of Radio Boarets (RBs), Logical Channels (LCs) and Transport
Channels (TrChs), the packets belonging to more than onc RB can be tuffered In the single privrily queusg in Nede B
and reordared in the single reordering buffer in UE Hence, fiushing the prlority queue or reordering buffer of MAC-hs
aftar resetting only one RLC AM entity would tead to the lose of thoso MAC-hs PDUs which ate, dua 10 logical channel
multiptexing, essoctatad with other RLC AM entities We therefore propose a way of partly flushing the contents of the
buffer.

[0077] As explained in Figure 8 and Tuble 1, C/T fleld oxists in the header of MAC PDU I logical channel multiplexing
i apptied There are two ways of partiaily flushing the contents of Priority Qusua/Renrdaring Buller/Soft Bufler
[0078] Atirstpossbility i using In-band Identification of RLC Reset POU encapsutaied within MAC PDU This solution
is llustrated In Figure 17 and It Is applicable when DTCH carrying RLC control PDUs is mapped to HS-DSCH with high
priorly or when a single DTCH mapped to FIS-DECH je uaed for both ALC control and RLC data PDUs

(05791 o distinguish the ALC RESET PDU (Figure 14} in Noda B, wo prapose usingthe reserved value (1111 - Table
1) In the C/T fleld it logical shannal muttiplexing is applied to indcale RLC resct Adkifionally, anothor 4 bit ficld called
Resat 10 (RID, Figure 16) wifi contain information on logical channel being tied to a particular RB To raduca tho over-
head, the field should be onty apponded if logieal channe! multiplaxing is enabled It the tield i not present, the whole
priomly queuo can be tlushed

[0080] The RID field could be used on UE side In an analogous manner to dacide whether to flush eompleto Reor-
dering BuHfer or just part af it Wo nota that logical channal identity tield Is a part of RB mapping info IE thal Is sent
from SRNC te UE by moans of RRC signalling Therefora this flek can atso bo used in the UE instead of RID field
Ths Reset Req primitive betweéon RLC and MAC-hs entities should contain one of these fields.

[0081] A second optlon is the usage of signalling for synchronising RLC reset when logical channsal mutiplexing 13
enabled would require introducing new information etement (IE) in MAC-hs RELEASE / REQUEST messageThis el-
ement would contain logical channel idertification analogous to RID field

[0082) Finally, it is noted that soma of MAC-hs PDUs may contain MAC-d PDUs from different RBs They should
also ba flushed In case any RLC enlity corresponding 1o these RBs has been reset The lost RLC AM PDUs will be
retransmitted on RLC AM leve) but this will net cause inefticient uso of radio resaurces

[0083] Based on the explanations given above, the benafita of the unvailsd invention are a more efliclent utilisation
of radio resources, especially HARQ hardware on UE side and to avold malfunctions In the operation ot RLC (this
benatit incroases with increasing Configured_Tx_Window_Size parameter which Is analogous to Increasing available
data rates), and higher layers Flnally, loss of RLC PDUs belonging to the same RB i aiso avolded

[0084) Finally, & is noted that the feasibility study for Enhanced Uplink Packet Access is being considered in 3GPP
(TSG RAN TR 25 896 V03 0} The transport channel used in this case is denoted as Enhanced Uplink Dedicated
Channel (EUDCH) HARG method where erronedus packets are stored Tor subssquent combining may bo also applied
to provide time diversity foruplink iransmissions Transmitting and recsiving MAC-hs and RLC antities would be located
In UE and Node B respectively it ls claar 10 those skillod in tho art thal signalling messagas analogous to tha previous
explanations may bo exchunged The primitive Rassl Req can be used within UE prolocot slack ae in the downlink
case It has not been dacided whather reordaring butfor for uplink HARQ is located in the Node 8 or in the RNC. In
both cases soma informaton on logical channa!l multiplexing should be transmitted to Node B so thal appropriate parts
of soft buffer (and reordering buffer) are tiushed

Claims

1. A mothod of ratransmission protacol reset synchrohisation in a radio notwork of @ communication system, said
radio network lncluding a1 least one radic network contrailer RNC for controlling a plurality of baso ststions In
communication with moblle tarminals, wharein the RNC communicates with A communication tarminal using a
radio nk control RLC procodurs and the plurality of base stations communicate with the mobile termingals using

12
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A medium accees control MAC procedure, comprising the staps ot:
performing 8 RLC reset procadure by an RLC sending ontily;
I3 inRtiating a MAC reset procedura in response to a RLC resel procedure

2. ‘The method according to claim 1, wherein tho RLC reset procedure Is inftiated upon occurfence of unrecovemble
protocot orror or upon reaching & predetanmined numbar of retransmissions or upon transmitting a discard notifi-
cation for a predotermined number of times

10

8. The method according to claim 1 or 2, wherein the MAC resst procadure is carried out at the base station and the

mobiie terminal

4. Themethod according to one of claims 1 to 8, wherein the MAC reset procedure in tha base station is initiated by
8 a MAC release requast massags sent by the BNC

5. ‘Tho method according to one of claima 1 to 4, wherat the MAC resat procedurs in the mobiie terminal f8 Inhiated
by a channet reconliguration message inciuded in a radio resource control ARG protocol semt from the ANC to the
mobile terminal

6. The method according to one of claims 1 to 5, whereln the MAGC resat procedure in the moblie terminal is Initated
by a resat request primitive sent from the recelving RLG oriity to the receiving MAC entity upon receiving a RLC
RESET protocol data unit POV

2= 7. Tho mathod according to one of dalms 1 to 6, wherein the radio nstwork is the UMTS torroatrial radio acoese
network UTRAN using high speoad downlink packat access HSDPA tor data trancmission

8. ‘The method according to claim 7, wherein the RLC procedura and MAG procedure transmit protocol data units
PDUs over the network employing a hybrid automatic repeat requast HARQ) protoco! whare armneous packets
30 arg stored for subsequent combining

9. The method according to claim 8, wherein remaining RLC PDUs stored in a priosity quoue at a base &tation ghall
not be transmitted once an RLG reset procedure has beon Invoked

25 10. The method according to ono of claims 8 or 9, wherein the MAC PDUSs coniaining RLC PDUs remaining in a
reordering or soft bufter of the moblle terminal are flushed anes RLC reset procedure has been invoked

11. The mothod according to one of claims B to 10, wherein the MAC PDUs contan a reaet ldentification RID field
comprising logical channe! identification

40
12. The method according to ctaim 10 or 11, whoroin the MAC reaet procadure with partial priority queue flugh in the
basgs station is [ntiated when recalving & MAC PDU with predafined inband idantification and RID fleld
13. The method according to ¢laim 10 or 11, whoreln the MAC reset procadurs with partial priority quoue flush in the
43 base station Is inltlatad when receiving a MAG releass request message with RID fiokd as an Information olement
14. The mealhod according o one of the claims 1-13, whersin the radio network is the UMTS terreslrial radio access
network using enhanced uplink dedicated channel (EUDCH) access employing FARQ protocul where enensous
packats are stored for subsogquent comblning
50
x5
13
BNSUOCTD: <EF . .. . 1465380A1 S >
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Doscription
Cross Reference Application

[0001] This application daims priority from U S. Pro-
visional Patent Application No 60/380,108 tiled on May
8, 2002

BACKGROUND

[00G2] This invention ralates to wireless communica-
tion More particulary, this invention provides more ef-
ficlent way to handlo several abnormal cases for Ac~
knowladged Modo tmnemission and Unacknoweciged
Mode transmigsion

[0003] Under the ecknowledged rmode (AM) in a wire-
less communication notwork, data transferrod betwean
two RLC peor entlitles (a UE or 8 UTRAN can be ekher
a 8ender or a Recaiver) Is in the Packet Dala Unit (PDU)
format. Figure 1 llustrates the simplified procedure for
Acknowdedged mode data (AMD) transfer

{0004} The Sender packages a Radio Link Control
{RLC) Service Dala Units (SDUs) recelived from upper
layers into ono or muitl tixed-aizo AMD PDUs Ifthe AMD

PDU Is transmitted for the first time, the Scndsr ghialiset 25 1111111 for "Length Indicator” in he eame PDU, using
the "Sequance Number” figld, Its "Length Indicator* field the value 1191110 not fallowsd by an extensinn bit of
and s “Polling BR" dccordingly. Otherwise, if tho AMD value 0, or using an Incosract order of the "Length Indi-
PDU i retransmittad the Sender uses the same "Sa- cators® atc Otharwise, if the "Length Indicuior” is valid
quence Number* as tho original AME PDU has The and is not reserved, the Racelver shall update its state
Sender wi update the *Length Indicator” fiold of a re- 30 variables (Stop 45). Next, at Step 20, the Recslvar
trunsmitted AMD PDU dua to that a piggybacked STA- checks it the “poliing B" of the recelved AMD PDU is
TUS PDU is involved Of course the Sender aiso sels set to be *1” if it is, the Receiver chall nitiato tha STA-
the “Poliing bh* accordingly Afterward, if ono or more TUS PDU transfor procadure (Step 30) and then reas-
AMD PDUs have beon scheduled for transmission or somble the recelved AMD PDUS into RLC 8DUs (Step
ratransmisaion, the Sender shatl submit any ready AMD 35 55) Moreover, fthe *Polling 8" Is not*1", tha Receiver
PDUs to lower layer ta transmit further checks if the “Missing POU Indicator' ig contig-
[0005] Upon recoiing an AMD PDU, the Recelver wrad and the Receiver detects any missing AMD PDU
shall update fis state varlables for each received AMD (Step 25). It the Indicstor is configured and a PDV is
POU The Raceives reassembles the received AMD miasing, tho Receiver Initiates the Status PDU transfer
PDUs into RLC SDUs If "in-Sequence Delivery*is con- 40 procedure in Step 30 and then go to Step $5 Howaover,
figured, the Recelver dellvars the RLC SDUs in-se- it *Missing PDU Indicator” is not configured or if the Re-
quence {i @ inthe same order as the RLG SDUs were ceiver detects no missing PDU, the receivar will reas-
oniginally transmilted by the peor entity- the Sender) to somble the received AMD PDU(s) into RLC SDU(s) and
upper layers through the AM Service Access Point dolivet tha AMD SDU(s) o upper layers through
(AM-SAP) Otherwise, daliverthe RLC SDUsIn arbitrary 3 AM_SAP (Steps 55, 80).

order to uppar layers through the AM-SAP [0008] Also at the Receiver aids, once the triggering
{0006} Furthermare, the Sender and the Recelver us- of a STATUS raport has occurred, s shown in Figure
o3 & RLC reset procedure to resynchronize the peer en- 4, the Racoiver lirst checks it thera are aclive stétus pro-
tities when an abnommal condition happened Figure 2 hibit funclions or active *EPC mechanism” (Steps 70,
llustrates the elementary procedure for an RLC reset 52 75) Ifthere ls, tho Recolver delays tha submitting of the
During the resst procedure the hyper frame humbers STATUS PDU until the *STATUS prohibit’ or “EPC -
(HFN) inthe Sendor and the Receiver ars synchronized. mochanism® bocomos inactive (Stop 100) Othorwise,
Usually, the RESET PDUs and the RESET ACK PDUs the Recelver shall include negative acknewlodgoments
have higher paority than AMD PDUg When aresst pro- {or alt AMD PDUs detected as missing and positive ac-
ceduro has been intiated it can only be ended upon ra- 35 knowledgements for alt AMD PDUS3 recetved up to at
ception of a RESET ACK PDLS with the samo Resst Se- least VR(R) &nd set up optional Super Field variabies
quence Numbor (RSN) value as in the corrasponding into s STATUS POU, which wiil ba sentbacktotho Send-
RESET PDU, or upon request of ro-establishment or re- or (Steps B0 85,90 and 85) Atthe Senderside when

2

lease from upper layer A reset procedura is not intar-
rupted by the reception of 8 RESET PDU trom the paer
entily

[6007] The Sender and the Racalver use many tach-
niquss, such as the "Sequence Number” of each PDU.
the “Length Indicator® with allowable valuas or reserved
values, the trmnsmitiing and receiving window size and
others, ta monlior any error occunring during transmis-
sion and to malntain synchronization botween them
[0008] Figura 3 illustrates how an AMD PDU with ab-
normal condition is processed. if the Raceiver raceives
an AMD PDU outside the range of its recaption window
(Stepa B and 10), the Receivar will discard the AMD
PDU (Step 15) and go to Step 20 If the sequence
number i8 within the range, then the Receiver checks it
the value of "Longth Inglcator® of the raceived PDU i8
invalle or raserved (Stop 40) If the "Length Indicator”
has an invallo or areserved value, the Recsiver discards
this AMD PDU und trouls the discarded AMD PDU as a
missing one (Step 50) An invalid value of the “Length
Indicatar’ can be a value greater than the size of data
fleid In the PDU Additionaily, an invalid value can be
causad by using any value that violates the rutes of the
FL.C protocol, such as using both valuos of 1111110 and
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the Sendear raceives a STATUS PDU from the Recelver
(Stcp 105). the Sondor checks if the STATUS POU in-
clucfing “etroneous Sequence Number® If it does, the
Sender shall discard the STATUS PDU and inltiate tho
ALC roset procedure (Steps 138, 140) If the STATUS
PDU doas not include "Erroneous Sequence Number”,
the Sander updates its state varnables, VT(A) and VT
{MS) (Step 115) Then the Sonder checke ¥ the STATUS
PDU include negatively acknowledgad AMD PDUs
(Stap 120) If It does not, goes 10 Step 130 Otherwise,
I Il does, the Sender shall inftiate the acknowloedged da-
ta transfor procedure and retransmit these negatively
acknowiadged AMD PDUs Last, at Stop 130, tha Send-
erprocesaes optional Supor Fleld varlables as needed
{0010] Undsr the unacknowledged mode {UM) in &
wirelees communicatton notwork, data transfered be-
twoen two RLC peer ontities also is In a Packet Date
Unit (PDV) format Figuro & llustrates the olomentary
procedure for unacknowladged moda data (UMD) rans-
for

[0011] The Sender packages a Radlo Link Control
(RLC) Bervice Data Units (SDUs) received from upper
tayers Into one or muttl fixed-size UMD POUs The UMD
PDU s transmittod once only The Sendar shal sot tho
"Sequence Number* fiold and its "Langih Indicator” fleld
accordingly Far example, the UM data state variablo,
VT(US), contains the “Sequence Number® of the next
UMD PDU to be transmittad. it shuil bo incremented by
1 sach time a UMD PDU ia tranamitted i ona or more

15

a8

tha updaling step of VR(US) is groater than ono (Stap
175) I the updating step of VR(US) is not greater than
one, tha Reseiver chacks it the rocoived UMD PDU Ia
the tirst seginont of an SDU by looking for a pradafined
"Langth Indicator valug *1111100" or *1111 11111113
100°, which is used to indicate the firat data cctet in this
UMD PDU is tho first ootet of an RLC SOLJ {Steps 180,
185) I the recelved UMD PDU is not the first segment
of an SDU, the Receiver shall assemble the recolved
UMD PDU into RLC SDU{s) and submit the RLC SDU
{6) to upper layer through UM-SAP (Steps 1 95 and 200)

Howaver if there is any missing UMD POU detected in
Steps 175 and 160, the Recelver shall discard any sbu
{e) having sagmonts in the missing UMD PDU(s) (Step
190)

{0013] Overall, tho pior art has an inefficlent way 1o
process an AMD PDU with Its “Langth indicator® having
an invalld orareservadvalua in an Acknowledged Mode
rransmission Tliere are cases caused by the physical
layer CRC residue efror sa that the erronecus bit string
of the AMD PDU is not detected by the CRC schome

In this shuation, sequence number ol the AMD PDU
might alsa contain errera. The Roceiver treats an AMD
PDU with ita "Longth Indicetor” having an Invalle of 8
reservod vaius as a missing PDU Sea Step 50 in Figure
3 When a slatus report is triggered, the report would
inctude negative acknowledgoment of this AMD PDU of
possible contaminated saquence humber Sea Step BQ
in Figure 4 Morgover, if the contaminated sequance

UMD PDUs have been scheduled for transmission, the 30 number is outsids tho transmission window, the Sendar
Sender shall submitany ready UMD PDUe e lower layer recopnizas this status report as containing an ‘omrone-
for transmission Whon the Sequence Numbar wraps ous Seguence Number” and will initlale a RLC reset pro-
around from the maximum vaiue of 7-bit representation, codure accordingly (Sea Step 140 in Figure §) Thus,
le 127, back to 0, tho assoclated hyper irame numbor whon the AMD PDU with invalid or reserved tength In-
{HFN} Is Incremonted by one The HFNs are not sent 28 dicator is reated as a missing PDU, the Sendor might
cxplieitly In the UMD PDUs. Instoad, they are main- inttiate an unnecessary RLC rosst procadure

tainad Ihndependently In the peer Sender and Receiver [0014] The simites inefficlent procass also accurs in
A ciphering mechaniom will use HFN as a parameter to an Unacknowledged Mode Transmission. Where the
clpher arthe Sender and decipher atthe Recalvar It tha Recelver may racelve a UMD PDU with its "Longth In-
HENS of the paer entity are not keptin syachronization, 40 dicator” having an invalid or a reserved valua Just as
the cipnering mechanism will fal the AM transmission, this may becauseof a physical lay-
[0012] Upon rocatving a UMD PDU from a Sonder ar CRC residue ertor, |.a, there are errars in the bit
($tap 150), as shown in Figure 6. he Recelver checks string ot the UMD PDU and these srrere are not detected
if ihe value of the "Length Indicator™ ot the recelved UM by the GRG scheme. in thia shuatlon, gequence numbar
PDU Is invalld or reserved {Step 155), e.g the Racaiver 45 of the UMD PDU might also contaln erross in the prioy
checks i the "Longth Indicator” has a valua thatis aither art dogign, the Raceiver treals a UMD PDU with invalid
larger than the gize of dala fleld in ne PDU (invalld) or or ressrved ‘Lenglh Indicator’ as 4 missing PDU If the
a valua specified Lo be reserved for UMD PDU for cther sequence number is also contaminated, the Receiver
purposes, such as functions for later roleasas It It is will dizcard wrong 3DUs  See Steps 160 anc 180 in Fig-
invalld or is roserved, the Recelver discards the UMD 3¢ wre 6. in addition, If the contamineted sequence nurnbor
PDU and trests the UMD PDU as misalng (Step 160) chenges tho order from incromant 16 decroment com-
then go to Stop 160 Otherwise, the Rocciver updatos parod to the previoualy racaived UMD POU. the Ascelv-
the Recelvar Sond Saquance State Variable, VR{US), or Will digcara the UMD POU but will mistakenly incre-
to contain the *Saquence Number® following that of tha mont tha HFN value 8o that tha HFNs will not bo syn-
|ast UMD PDU recgived (Step 170) For example, when 8% chronous with tho Sonder any more Conscquently, the
a UMD PDU with “Sequence Number® x Is recaived, the ciphering machanism will fail and causs all the tollowing
VA{US) shallbo sat to x+1 The Receiverfurther checks transmited UMD PDUs lost Thus, when the UMD POU
if any UMD PDU Is missing 1e the Receaiver checks i with a "Length Indicatos” having an invalid or a reserved

3
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value ig treated as a missing PDU, the Racaivar might
discard wrong SDUs and aiso mightmake the HFNs un-
synchronized with the Sender

SUMMARY

[0015] To awoid invoking unnecessary RLC raeset pro-
cadure or loging HFN synchronization, & betrer and
more eflicient method to handle an AMD PDU or UM
FDU with its "Length indicator® having an invalid or a
rasarvaed vatue iz neaded

BRIEF DESCRIPTION OF THE DRAWINGS

{0018} Following drawings with reterence numbers
and exernplary embodiments are rofarenced for oxpia-
natlan purpose.

Figure 1 Rustrales a simplified AM tdaia Lransler
procedure;

Figuro 2 ilustrates the elemsntary procedurs for an
ALC rasat;

Figure 3 briefly illustrates the AMD PDU handling
proceduro by the Roccivor for the received AMD
PDUs;

Figure 4 brisfly ilustratos a STATUS report handling
procedura by a Sender and a Recoiver in AM;
Figure 5 lluetrates a simplifiad UM data transter
procedura;

Figure B briefly lustrates tho UMD PDU handling
procedure by the Raceiver when a UMD PDU is re-
celved

Figure 7 briefly illustrates the AMD PDU handiing
procedure of the nvention by tho Recsiver for the

10

13

20

25

shall be implemanted in UM Figure 8 Is an exact copy
ol Figure 6 except Step 160 of Figure 8 which is re-
placed with Step 1681 of Figure B When the Recelver
recelves a UMD PDU whh It “Length Indicator® having
an invaid or a reserved value, instoad of discarding the
UM PDU and treating the UM PDU as missing, the Re-
colver shal! discard or ignore the UMD PDU and treat i
as naver recaived while the Recsivermaintais theHFN
valuos and discarda relevant SDUs accordingly Thus,
Step 160 of Figure 8 ghall be changed to Step 151 of
Figure 8 where the step will *ignore the UMD PDU and
treat it as never received" Of course, thare is no need
o go to Step 190 after Stop 161 in Figure 8 Instead,
Step 162 follows Step 161 InFigure 8 and tha procedure
ends.

[0019] Moreover, in AM, onca the rcelver receives
an AMD PDU with its “Length indiatos” having an
nvaild or a rosaived velue, besides discarding the AMD
PDU, the Receiver shatl further check il its “Polling Bit"
in the discarded AMD PDU b sat to "1 if it is, the AMD
PDU will wigger a poll for status repont, the Rocalver
sends a status roport with the content set as if the AMD
POU Is naver received This Ie lllustrated In Figure 8
Figure © is an cxact copy of Figure 7 with the exception
that the procedure gows to Step 20 after Step 51 in Fig-
ure 9.

[0020] Forthe AMtransmission case, whenan unnec-
essary RLC resat procedure ls initiated, the notwork
waztos a lot of radlo resource since RESET PDUs and
RESET ACK PDUs needed to be signaled between the
peer entities In addition the network data transmission
will be further delayed due to many unnacessary cccur-
ronceas of RLC reset procedure. This Invention can help
the existing natworks and mobiles to aveld many unnec-

roceivatd AMD PDUS; 35 essary RLC reset procedures ang to enhance their off)-

Figuro 8 briefly illustrates the UMD PDU handiing ciency With respact to the UM trangmission cass, the

procedure of tho invantion by the Receiver when a invention ean help the existing networks and mobiies to

UMD PDU is receivad; avoid from discarding wrong SDUs and the problema of

Figure 9 briefly Husirates another AMD POU hen- HFN unsynchronization

diing procedure of the invention by the Rocoiver for 40

the received AMD PDUs;

Claims
DESCRIPTION OF THE INVENTION
1. A method to reduce the ocourrences of RLC reset
[0017] This inventlon modifies the way the prior ant. 49 or the chance of losing HFN synchronization during
processing @ PDU with its “Laength Indicator” having an data biock wansmission batwaen the sender and
Invalld or a reserved valus In AM, when the Rascalver the receiver In a wiratess cormmunication sysiem,
recetves an AMD PDU with an invalid or reserved vatue wherein data blocks may contain differemt status re-
of a *Length Indicator”, instcad ot discarding the AMD lated fields, wharein the method comprising the
PDU and trealing It as misaing, the Raceiver shall dis- 50 stops of:
card the AMD PDU and treat it as never received, while
satting up tho content of a status report accardingly A1l the roceiver,
[0018} Figure 7 is an exact copy of Flgure 3, axcept
Step 50 In Figure 3, which Is changed te Step 51 in Fig- receiving data block from the sendar while
ure 7 whare the Step 51 will “ignorathe AMD PDU and 63 the data transmission oparationis in a par-
treat the AMD PDU as never raceived when a PDU Is ticular mode;
reported® Funthermors, Step 52 follows Step 51 In Fig- determining the status of stalus related
ure 7 and the procedure ends The stmilar modification tields of the recelved dats block: and
4
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dizcarding the recvived data block and
troatingtho discarded data block as if it has
never baen recoived if one paricular status
relared field matches one of a plurality of
abnormal canditions

The mathod as claimed In cisim 1, wherein the data
transinission operation is in an Acknowledge mode

The mathod as clafmed In claim 1, wherein the data
transmission operation i in an Unacknowledge
mode

The method as claimed Inclaim 2, wharein ohe par-
ticular sistus rolated leld is the "Longth Indicator”
fiold.

The method aa claimed in ¢laim 4, whoreln if onoc
parlicular statue relaled fleld malches one of a plu-
rality of abnormal conditions further comprising of
the "Lengih Indicator” having an invalid value

The method as claimed In claim 4, wherein If ane
particular status rolated ficld maichos onc of & phi-
rality of abnarmal conditions furthor cormpriaing of
tho "Langth Indicator” having a roeerved vaiue

The muthod as claimed in claim 4, wheareln troating
tho data block a8 if it has hevar bean raceived fur-
thar compnsing the gteps of:

checking the “Polling BRt” fieid of the discarded
received data bleck; and

It the "Palling Bit* indicales that a status report
is requested, reponting & recelving

atatus with the content set as the discarded da-
ta block has never been recelved

The method as ¢laimad in claim 3, wherein one par-
ticular staws reiated field is the "Length indicalor”
figld

The method as claimed in ¢iatm 8, wheren if one
particular status related field marehes one of a piu-
rality of abnormal conditions further comprising of
the "Length Indicator” having an Invald value

The method as clalmed in claim 8, wherein I one
particular stetus field matches one of a plurality of
abnormal conditions further comprising of the
*L_ength tndicator" having a reserved value

A reooiver for reducing tho occurrences of RLC re-
st or the chance of losing HFN synchronization
during data block ransmission belween the sender
and the recolver in a wirelpss communication sys-
1am, wherein data blocks may contain ditferent ata-
tus relatod fields, wharein the recelver comprising:

.. I201TO7A2 ). >

28

40

12.

13.

13.

18,

18.

17.

18.

19.

maans for receiving data block fram the sender
while the data transmission operation is in a
particular mode;

means for determining the status of status re-
latad fields of the received data btock; and
means for discarding tho received data block
and treating the ducarded data block as if thas
naver been racelved if sne parliculas Status re-
1ated figld matches ane of a plurality of abnor-
mal conditions

Tha receiver as claimed in claim 11, wherein tha da-
ta transmission operation is in an Acknowledge
modo

Tha recelver as claimed in ¢laim 11, whorein the da-
ta transniasion oporgtion is In an Unacknowledga
mado

The recelver us claimed in ¢laim 12, whercin one
particular status rolated field is the “Length Indica-
tor" fiatd.

Tho rocelvor as olaimod in claim 14, wherein if one
pasticular stetus ralated fiald matehes ons of a piu-
rafity of abnormal condisons lurther comprising of
the “Length Indicator” having an invalid value.

The receiver aa claimed in claim 14, wherein I one

‘particular status reiatad flald matches one of a plu-
‘vality of abnormal conditlons further comprising of

the "Length indlcator* having a reserved valuo

The receivar as claimed in claim 14, whoreln reat-
ing tho data block as If & has never been roceived
further comprising:

moans for checking tho “Polling Bit* tield of the
discarded received data block; and if the "Poll-
ing Bit" indioates that a status reportis request-
ed, means far reponting a receiving status with
the content s&1 as the discarded data block has
never bgen recaived

The receiver as claimed (n claim 13, whereln ona
particular status related feld I8 the “Length Indica-
tor” feld

The recelves as claimed in claim 18, wherein if one
particular status related fiold matches one of a plu-
rality of abnormal condiione turthor comprising of
tho "Longth (ndicaiar' having an invalid valuo

The recelver ag claimed in claim 18, wherein if one
particular stetus flold matches ona of & plurality of
abnorma! conditions further comprising of the
*L.angth Indicator* baving A reserved value
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figure 1: Acknowledged mode data transfer procedure
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Figure 2: RLC reset procedure
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( At the Recclver )
6:: pw‘>

Is
the valoes of “Length
Endicator” invalid or

10

the “Sequonce Number™ o

N R e 2 (N
AMD PDU ouqide interval ceserved
> ?
l Yes
45
15 Discard the AMD POU
* R + Update state variables:

4 VR(R), VR{H) and VR({MR)

20 N

. / Does

¥e tht AMD PDU include
N\« 2 “Polling bit" set to “1” 50
\\\ \?/ - w
No Discard the AMD PDU and

Treat the discarded AMD PDU as missing

25 55
“Missing PDU Indicanor .
configused und does —— Reassemble the received
the Receiver detect that a i AMD PDUs into RLC SDUs
PDU is missing .
T
Yes
6o Deliver the RLC SDUs io upper
layers through AM-SAP
30
| Inidase the STATUS PDU
et trans{es procedure T~
Flgure 3: Prior Art on Reception of AMD PDU by the Receiver
a8
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70

Is
the “STATUS prohidit” or
YEPC mechaniam™
active?

T

—
On triggering of
» STA'TUS report

CA(‘ the Sender )

e s S A,

. JO3"Upon reception o
the STATUS PDU

Inctude negatve

80 ascknowlodgomonts for
all AMD PDUs detectad
as missing

Updare state variables:

VT(A) and VT{MS)

120

8% Inolude positive
pcimowlcdgements for
all AMD PDUs seceived
up o at least VR(R)

!

Dces the
STATUS PDU include
negntivo acknowicdged
AMD PDUn
?

125 l Yes

Set optional Super Field
varfobles: MRW, MRW-ACK,
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Figure 6: Prior Art on Reception of UMD PDU by the Receiver
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Description
Cross Reference To Related Applications

[00G1]1 The application claims the benefitaf US Pro-
vislonal Application No 60/498, 106, which wasfiled on
08/15/2003 and entitied “Triggering condition of RLC
Reset Procodure in Wireless Cornmunication Systems®

Background of invention
1. Fleld of the Invention

[0002] The prosant invention relates to & method of
dnving a wirsless communications system to trigger a
raset proceduro, and more spaciiteally, to a method and
an apparatus of controliing a resct procedura In a wire-
Jass communications system.

2 Description of tho Prior Art

[0003] Many communications protocels typically uti-
lize o threo-layored approach to cosmmunications

Ploase refor to Fig 1, which s a bleck diagram ol the
three layers in such a prior art cornmunications protocol

In a typical wireless environment, o first station 10 is in
wirglase communications with one or more agcoend sta-
tions 3¢ An applicallon 13 on the firat station 10 com-
poses A message 11 and has it delivered to tho second
station 20 by handing the messags 11 to & layer 3 intar-
tace 12 The layor 3 interiace 12 then dolivers the mes-
sage 11 0 a leyer 2 Intedace 16 in tho form ol layes 2
service data unlts (SDUs) 14 The layer 2 SDUs 14 may
be of any length. The layer 2 intartace 15 comprises &
radio ink control (RLC) layer 1B on top of a medium ac-
cess control (MAC) layer 20, and in communications
with the madium access controi layer 20 The RLC layar
1B supports many functions such as the flow contrel, the
sequence number check, and the ciphering The MAC
\ayer 20 acts as an Interface betwesn the RLC layer 18
and the layor 1 Intetace 22 From an upper-layer per-
spaciive (the RLC myer 18 and higher layers), many
channels may be established Functionally, howaver,
these channeis must be consalidated into a single
stream for presentation 1o the layer 1 Intafface 22 This
is one Of the maln purposes of the MAG layer 20. There-
(ore, the MAC layer 20 outputu the PDUs wrranged In a
single stream to tha layer 1 interface 22 In otherwords,
the layer 2 intertace 16 composeas tho SDUs 14 tnto one
or more layer 2 protocol data unita (PDUs) 24 Eachlay-
or 2 PDU 24 is of a fixed length, and ia deliverad to the
layer t intortace 22

[0004] The lyer 1 interface 22 ls the physlical layor
used for iransmitling data to the second station 30 The
transmittad data la received by the layor 1 interface 42
of the second station 30 and racomstruciad into one or
more PDUs 44 which are pasaed up to the layer 2 in-
terlace 35 The layor 2 Intorface 38 also includes 8 RLC

ENSOOSD <EP_.. oo 15G7388AL L »

15

20

J -]

55

Jayer 38 anda MAC layer 40 The MAC iayer 40 racoivor
the incoming PDUs 44, and dispatches thaso PDUs 44
to aach ehannels The RLC fayer 38 then assembles
one of more layer 2 SOUs 34 according to the PDUs 44
dispatchod from the MAC layer 40 Then, the layer 2
SDUs 34 are pasasd up to the layer 3 inierface 32 The
layer 3 interface 32 In tum, converts tha layer 2 SDUs
34 back into a message 31, which should be idantical
to the original message 11 that was gensrated by the
apphication 13 on the first station 10 InLhe end, the re-
colved message 31 Is passad to an epplication 33 en
the second station 30

[0005] In & noigy environment of wireless transmis-
sions, a receiver, such as a base slation or a mobile unit,
often micsas data That is, soms layer 2 PDUs 24 will
therefore be missing Thus, wireless protocols are cars-
fully designed to saddress such problems Rk is well-
Known that each PDU hus a epocific sequence number,
and lhe PDUs urasequentially numbered The RLC lay-
ers 18, 38 are capable of utliizing the sequence numbers
of the PDUs to detect if ane PDU is erronsously trana-
mitted or raceived As specified Intho 3GPP TS 25 322
V4. 9 0 (2008-8) Radio Link Control (RLG) protocol
spocification, a sender enablas a potting function to ro-
quest a poer recsivor tor a status roport. In other words,
tho recoiver transmits status reports to the correspahd-
ing sender to inform the sender about which PDUs have
baen received aind not raceived. Each status reportadn-
sigts of one or sevaral STATUS PDUs. Ploasa note that
the status repon can also be carried by piggybacked
STATUS PDUs embadded within DATA PDUs

[0086] Furthermors, if the raceiver detects one or sav-
eral missing PDUs, [t oan trigger the lransmission of a2
siatus report to the sender In sddition, the recelver can
also trigger the transmiasion of a stalus repont to the
sondsr when a timar Timer_Status_Periudlc oxpires. in
olher words, the receiver is caepable of triggaring the
tranemission of astatua report to the sender periodically
Both the STATUS PDU and the Piggybacksd STATUS
EDU have a simBar data structure, and they include s
plurality of super fields (SUF1s) Tho SUFIs contain use-
ful soquonce numnber (SN) Information usad by the
sonderto determine If the recelver correctly recefves the
PDUS outputted from the sender Forexample, the LIST,
BITMAP or BLIST SUFis can be used to Indicate neg-
ativaly acknowtsdged sequance numbers ACK SUF!
with a LSN lield can be used lo indicale thal SN <= LSN
-1 Is positively acknowledged unless this SN is noga-
tively acknowladged in tha same STATUS POU or Pig-
gybacked STATUS PDU

[0067] In addition, both the racelver and the sender
have windows within which they oxpoct tc roccive the
PDUe and tranamil the PDUs Tha sandor has a trans-
mitting window that is dalimited by two siate vartables:
VT(A) and VT(MS) VT(A) marks the beginning of the
transmiting window and VT{MS) marks the ond of the
transmitting window The aender will only transmit PDUs
that have sequence numbers wthin the range of the

17039974517 From: Winston Hsu
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tranemitting window, i © , that are sequsntially on or af-
tor VY (A) . and are sequentially before VT (MS) The
&onder has an additional state variable VT {S) Whon
tho sender bagins transmiting the POUs that fis within
the transmitting window, the sendar begins witha PDU
having a sogquence number given by the state variable
VT (A), and works ssquentially forward until it reaches
a PDU having a sequence numbaer that is fust prior to
VT(MS) That s, the sendsr transmils the PDUs n s8-
quence, beginning at VT (A) and ending at VT (MS) -1
The state variable VT (S) holds the saquence number
of the next new POUto be tranamited Thus, the PDUs
with saquence numbors on or gequentially before VT (S)
-4 have boon transmitted at ieast one ime

[0008} Therefore, PDUs with sequence numbers on
or after VT(S) have not yet been transmitted by the
sonder Suppose that the gonder receives a STATUS
PDU from the peer receivar, and reads a LIST, BITMAP
or RLIST SUFI within (he STATUS PDU When 4 nuga-
tively acknowledged sequence numbert indivated by the
LIST, BITMAP or RLIST S8UF| is outsidae an interval de-
limited by VT (A) and VT (8) -1, the STATUS POU Is
regaerded 10 indude an errongous sequance number In
addition, whon the valup of tho LSN field in an ACK SUFI
is outside an intervel detimitad by VT (A) and VT (8),
the STATUS PDU Is also regarded to include an errono-
ous sequence numbor Based on tha prior art RLC epec-
ifiomtion, the sender discards the STATUS PDU or the
Piggybacked STATUS POU including the exroneous se-

20

23

PDUs 1o the sander, and the timer
Timer_Status_Poeriedic is resarted As shown in Fig 2
the atato variable VT (RST) stores the inltial vatue egual-
ing © before the reset procedure s gutivated In addition
tho timer Timer_Siatus_faricdic is startod when the re-
caiver Is successiully configured for receiving PDUs
Therefore, the timer Temer_Status_Perlodic starts work-
ing before the resst pracedure is activaled

[0010] Suppose that the timer Timer_RST is usad io
count a clocked period equalto 100ms, and the pratocol
paramseter MaxRST is setto 4 Atto, the rocolver is trig- -
gered to output a status report to the sonder However,
bocuuse of protecol error or transmisgion error, the
sender recelives this STATUS PDU at to and decides
that the STATUS PDU contains an erroneous 86qUORCO
number Tharetora, the sender outputs a RESET POU
to the receiver for activating the reset procodure, and
waits for the RESET ACK PDU doliverad from the ro-
coiver The timor Nimer_RST i started o count the
olocked poriod (100ms) in additfon, the state varlable
VT (RST) is incremented by 1, and stores 1 atly
{0011} At t4+100, the timer Timer_RST explres and
the wantad RESET ACK PDU is not rocoived. There-
fora, the sondor rotransmila the RESET PDU to the ro-
coiver, and continues waiting for the wanted BRESET
ACK PDU Thae state variable VT{RST) I further in-
croasad by 1, and keeps 2 8t l,+100 Simbarly, the timor
Timer_RST will expire at 44+200 Supposa that the wam-
od RESET ACK PDU ia not roceived still. Thaen, the

guence number, and outputs & RESET POU w0 the re- 30 sonder retransmits the RESET PDU to the recelver and
oelver for ectivating a corresponding reset procedure contnues walting for the wanied RESETACK PDU The
[0009] Please rofer to Fig 2, which is a first timing di- sate variable VT (RS is further increased by 1, and
agram Mustrating the prior art reaet procedure In Fig koops 3 at ty-200
2, the transmiseion delay betwonn tha sender and the [0012] Pleass note Lhat the timor
racelver i heglacted for simpicity. The state vardable 95 Timer_Siatus_Perlodic expiros at T that is botween
VT (AST) is waed 1o count the number of timos for the to+200 and 5+300 Therefore, the receiver ts tripgered
RESET POUs outputted from the sender to the recatver to output a status report to tho sendor with the same
pefore the reset procedure is complated VT(RST) func- content as the previous STATUS PDU. Again, tho sond-
tions as 8 count valua, and i incragsad by 1 each time of receives the STATUS PDU and decides it contains
a RESET PDU is echedulad to be transforred, and [s 40 aén amonsous sequance number ut T . When the RE-
resat when the sender receives a RESET ACK PDU SET PDU is schetuled 10 be transferred at T', the atate
trom the recelver In addition, an intial vatue of the VT variable VT{RST) Is Incraasod by 1, and storee 4 at T'
(RST) 18 equal to 0 A protecol paramater MaxRST At this ime, the state varlable VT (RST) stores a value
stands tor an upper threshold of tho V¥ (RS HVT equaling the protacol parameter MaxRST Therefors,
(RST) equals MaxRST, tha sonder Informs upper layers 43 the sender indicates an unrecoverable error to the upper
about an unrecoverable error to release the radlo bear- leyers at T, and tho radlo bearor i accordingly ro-
er That Is, the maximum number of trunsmissiens of the leased
transmitted RESET POU is equal to MaxRST-1 Two [0013] Bsoause the protocol paramsier MaxRST is
timers Timar_Status_Perfodic and Timer.RST are In- sat 10 4, the sender gives the recelver 3 chances 10 ro-
volved in the resst procedure The timer Timor_RSTIs $¢ sponda RESET ACK PDU In other words, the sender
startey when @ RESET PDU i9 transtored from the originally permits tho receiver 10 raspond within 300ms
sender to tho resoiver Howavar, if the timer Timor_RST i the rocoiver can respend the RESET ACK PDU beforo
expires, the RESETPDU is transmittad again to tho ro- 15+30C0, the sender willbe eblo o restarnt data transmis-
caiver Concerning anothar timer gion betwaen the sander and the recelver after resetting
Timer_Status_Periodlc, it Is usod totrigger tho raceiver 55 pratocol paramasters Howevar, the limer
to deoliver slalus repoftz 1o the sender perindically Timer_Status,_Perlodic triggers the recsiver to respond
‘Therafora if the timer Timer,_Status_Periodic expires, the periodic status report beforo ty+300, and the rasat
the recaiver outputs a status report contrining STATUS procodure is teminated at T liis possible ihat the re~-
3
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ceiver responds the RESET ACK POU at T hatwaan T'
ang t5+300 However, the sendor cannot restart data
transmission between the sander and the receiver be-
caAuse an ynracoverable error has been indicated to the
upper layers at T° and tho radio baarer will be released
according to the prior art resot procadure That is, the
operation of the timer Timer_Staius_Pericdlc impades
the functionality of the defined protocel parameter
MaxAST

{0014] Plsase refar 1o Fig 8. which is & second timing
diagram (Husirating the prior art resst procedure Same
as Fig 2, the transmisaion dolay between theo sonder
and the raceiver is neglectad in Fig 3 for simplicly Sup-
pose that the timer Timer_RST 18 used to count &
clocked pesiod equal to 700ms, timer
Timar_ Status_Period is used to count a clocked period
equal to 100ms, and1hs protocol parameter MaxAST is
86t to 4. At ty, the timer Timer_Status_Perlod expires,
and the recolver lg triggorod to oulput a status report Lo
inforn the sender of the PDU receiving status Suppose
that he sender rocelves this status report et to and finds
It containa an erroncous acquense number Therelore,
the sondsr outputs & AESET PDU to the receiver at ty
tar activating the reset procadure, and wals tor the BE-
SET ACK PDU delivered from the receiver The timer
Timer_RST is staried to count the clocked period
{7n0ms) . and tha state variable VT (RST) Is incrament-
ed by t to store 1 At tge100, the timor
Timer_Status_Poriod explrea The receiver sonds & $IR-
tus report 1o the sander with the same contem of the
provious status report since there Is no dasa PDUs sent
by the sender duringthia petiod The sender dotermines
thaore is an arronsous sequeénce number in tha status
report again Therefore, the sender ratransmits the RE-
SET PDU to the receivar, and continuas walting for the
wanted RESET ALK PDU. The state variable VT (RST)
is further increasea by 1, anc kseps 2 at +100 Simi-
lady. the tmer Tirer_ Stetus_Perlodic will expirc at
ty+200 The recoiversonds a status repont, whichis con-
sldored as containing an erroneous sequence number
again by the sender Thus, the sengder rezransmits the
RESET PDU to the recelver, and continuoes walting for
the wanted RESET ACK PDU. The siate variabte VT
{RST) is turther increasad by 1, and keeps S al 15+200

[0015] Similerly, the limer Thimer_Status_Pericdic ex-
plres at i+ 300 Again, the recelver istriggored tc output
a status rapart with exactly the gamp conten! 4s before

Therstore, the sencier receives the stawss reportand de-
termines that K Includes an srroneoLs sequence
number et tg+300 Whaon the RESET PDU is scheduled
to be tranafered at {+300, the state varisble VT (RST)
is Incroased by 1, and storos 4 at 151-300 At this time.
the state vartable VT (RST) stores a value equaling the
protocol parameter MaxRST Therefore, the sender In-
dicqtes an unrecoverable arror io the upper layers at
,4+300, and the radio bearer is eoccordingly reased

Please note that the sender originally permits the recalv-
of to respond the RESET ACK PDU within 3*700ms I
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the racolver can respond the RESET ACK PDU bafore
1,43°700 ms the sender will be able to restart data
transmission between the sender and tho receiver
Howaver, the timer Timar_Status Periodic tlggers the
recaiver 1o respond the unexpected status reports, and
an unrecovarable ermor is indicated o the upper layars
carlier than the expected t4+3°700 at the sender It is
possinto that tho recedver regponds the RESET ACK
PDU after ty+300 Howaver, an unrecoverable crror has
been reponed to upper layers prematurely to releasethe
mdio bearer according to the prior art reset prosadure.
That la, the operation of the  timer
Timer_Stafus . Pariodic impedes the correct functionali-
ty of the defined protocol paramelor MaxRST

Summary of Invention

{0016} [tisthcrefare a pimary objective of the claimed
Inveniion to provide a malhod and an apparaius of con-
trolling a resat procedurs N u Wirsloss communications
systern for canceling interference introduced by unex-
pacted STATUS PBDUs during the ongoing reset proca-
dure

[0017] Tho prosent invention discioses a mothod of
controliing a raset procadure for a radio communloation
link betwaen & sendsr and a recelver comprising the
steps of: (@) the receiver transmiiting at least a recelving
status ropoert to the sondar; (b) blocking tho recelver
from outputting another recalving status repon to the
sender for a first predetermined peried of time calied
P1 hereafter; (¢} the scndor racelving at |east ona re-
cofving status report sent from tha receiver, datermining
that the recelving status report contains protocol emror,
transmitting & RESET PDU to tho receivar, and starting
afirat imsr for clocking a second predetermined period
of time, calied P2 hereafter; (d) before the nurber of
transmissions of the RESET PDUs reachas a predeter-
mined valuo, crlled M heraafter, the sender eutputting
a RESET PDU to the recaiver each time the first timer
explres; and (@) when the number of tranamisaions of
the RESET PDUs maches M and either ths iirst timer
explres or g RESET PDU Is triggered to transmit by step
{c), the gender detacting an unrecoverable protocol er-
ror; wherein P1 in step (b) is not less than the rosult of
P2 mulliplied by M

[0018] The claimed Invention funher disclosas &
melhod af controtiing a rasel procedure for 4 radio com-
munigation link botwoen a sender and a rscelver com-
prising the steps of: {a) tho recelver transmitting atieast
a recolving status report to the sonder; (b) tho eendar
receiving at loast a first recciving status report sant from
tha receiver dotermining thai the rosolving statue raport
containg protocol arror, activaring a reeet procedurs,
and transmitting a RESET PDU 1o tho receivar; and {c)
racognizing the reset procedure as ongeing before the
sander receives a RESET ACK POU outputted from tho
recaiver; whereln step (¢) furthar comprisas controfing
the sender to ignore at least a second recelving siatus
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repen outputted from the receiver when tha reset pro-
cedure Is ongoing, wherein the second recelving status
report is recelved latar than the first receiving staius re-

seription of the preferred embodments thal Are illustral-
ed in the varlous figures and drawings

port Brief Description of Drawings
[0019] In addition, a raceiverin wirelass communica~ 5
tion with & sender for transmitiing at loast a receiving [0023}
stalus report Is disclosed The sender recalves at loast
the receiving status roport. transmitz a RESET POU te Flg 1 is e black diagram of the three layers in such
tho receiver and etarts a first timer for clocking a first a prior arl communications protocal
predeterminedperiod of time, called P1 hereafter, when 10 Fig 2 ie & tiest timing dingram fustrating the prior art
determining that the recelving status report containg reset procedure
protocol srror, stotes a prodatermined value, catled M Fig 8 is asecond liming diagram ilustrating the prior
hareafter and counts the number of transmiasions of the art reset proceduro
RESET PDUs, wherein balore the numbor of transmis- Fig 4isafirsttiming dlagram illustrating areset pro-
sions of the RESET PDUs reaches M, the sender out~ 18 cedure according to a first amboediment of the
puts @ RESET PDU to tha receiver each time the firat prasent invention
timer expires, and the sender detects an unrecoverable Fig § is a second timing diagram Tlustrating a resat
protocel error when the number of transmisgions of the procedurs according to the fitst embodiment of the
RESET PDUs reaches M und either the {irst timer ex- present invention
pires or a3 RESET PDU is uiggered to wansmit The 0 Fig 6 ia afirst timing dingram ilustrating a reset pro-
claimed recaiver camprisea 8 communication Interface cedure according to & second embadiment of the
for blocking the recolvor from outputting ancther racalv- present invention )
ing status report tor 8 second predetermined period of Fig 7 ia a second timing diagram Mustrating a reset
time, called P2 hereafter, whoroin P2 is not losa than tho procadure according to the sscond embodimaent of
rosult of P1 multiplicd by M a5 the prasant Invention
[0020] According lo ane protorred embodiment, a Fig 8 is a block diegram of a wiralogs communica-
sander in wireless communication with a receiver forra- tion system for controliing the reset procedure ofthe
ceiving at lsast a first racelving status report gent frorn fist embodimant accomding o the prasent inven-
the receiver is digclossd The clatmed sender comprises lion
a communicaton intsrface for activating a reset proce- 90 Fig 9 (s a black diagrem of a wirelass communica-
dure and tranemitting @ RESET PDU to the recoiver tion systam for controliing the reset procedure of the
when determining that the firat receiving status report second embodiment according to the present in-
containg protocol emor; and a declslon jogic electrically vention
connected to the communioation interfaco for recogniz-
ing the raset procedure as ongoing before the commu- 33 Delailed Description
nication intertece recelves a RESET AGK PDU output-
ted from tha receiver, wherein the decision logic contrals [0034] As a first embodiment of the prefered embod-
the communlcation interface o ignora at least a second iments, the duration of a timer Thver_Status_Prohibit is
revelving status report outputted from the recelver when configured  properly to  black the thmer
the reset procedure ks ongoing The second recetving <2 Time_Statua_Periodic from impading the defined proto-
status report la raceived laterthan the first recaiving sta- col parameter MaxRST The usage of the timer
tus raport. Timer_Status_Prohibli s explained as follows Ploase
{0021} Briefly summanzed, the claimed mathod of refer to Fig 4, which is a firgt timing diagrarn Wustrating
controiling a reset procedure sets a proper clocked pe- the abnarmat case handling for a reset prozeduro ac-
riod to the trmer Timar_Statue_Prohibit for blocking the 45  cording 10 & Nrst embodiment of the presant invention.
timaer Timer_Status_Period from Interfenng wih the After the timer Timer_Status_Prohibit Is started, the
countihg of the stata variable VT(RST) in addition, the ransmisslon of the lriggersd status reports is deluyed
claimed methed of controlling a reset procedure makes untll the timer Timer, Status_ Prohibit expires. Suppose
use of an amended triggering candRrion Tharefore, the that the timer Timer, _RST (8 usedto count & clocked po-
sander ignores the STATUS PDUs when the reset pro- 30 riod oqual to 100ma, end the protocol parameter
cedure i ongoing To sum up, the siate varisble VT MaxRST la set to 4 In this first preferred embodiment,
(RST) is not nompuiod abnormally, and tho roset preco- tho duration of the timer Timor_Status_Prohibit is sot lo
dure bohavoe correctly acoording 1o the configured pro- a value that is not less than a product of MaxRST-1 and
tocol parameter MaxRS T, which is equal ta M + 1 whore the clocked period of the mer Timer_RST Forexample,
M is the predetermined value described above 55 tho peried countad by tha timer Timer, Status_frohiblt
{0022} Thaso and other abjactives of the claimed in- in the first preferred embodiment Is set to 350ms
vantion will no doubt bacome obvicus to those of ordl- {0025) The \imar Timer_Status_Periodic works belore
nary skill in the art at reading the following detallod de- the reset proceduro ls activated At 15, the receiver de-
5
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tacte missing PDLUs and autputs R status repor 1o the
sander Because of protocol effor Or transmission error,
the sender receives the STATUS PDU and decides that
the STATUS PDU contains an erroncous saguence
numbaer atl, Asbetore, the transmission delay belwoen
the sender and the recaiver is neglected In Flg 4 for
simplicity Then. the aender outputs a RESET PDU to
the recelver faractivating the raset procedure, and walts
tor the RESET ACK PDU delivered from the receiver
The timer Timer_RST is started to count the clocked pa-
rind (100ms) In addition, the state variable VT (RST) is
reset by an inifial vahie before the sendsr receives the
STATUS REPORT, and Is incremented by 1, and stores
1 atty Ploasoe noto that the timer Timer_Status_Prohibit
is enabled to count its elocked period (350ms) when the
recsiver outputs the STATUS PDU to the aander The
timar Timer, Status_Poriadic counts nomally

{0028] Al t3+100. the timer Timer_RST expires
‘T'harelore, the gendar ralansmis the RESET POU o
the receiver, and continues walting for the wanted RE-
SET ACK PDU Tha stato variable VT(RST) is further
incroased by 1, and keaps 2 al 1p+100. Simllarly, the
Umer_Times_R8T expires at tg+200 Thon, the sendar
rotranemits tho RESET PDU to the receiver, and ¢on-
tinues waiting for the wanted RESET ACK PDU Tho
state variabls VT(RAST) is further increased by 1, and
keeps 3 ot (5+200

{0027} In the receiver gids, at T the timer
Timer_Status_Periodic expirea A status repost is trig-
gered. Howaver, since tho timar Timer_Status_Prohiblt
has bean slarted, the triggerad status report is delaysd
No status rgpart is eent out by the tecelver at T
[0028] Next, the timer Timer_RST expires at 15+300
When the RESET PDU Is scheduled to be transtered
at 1+300, the stato varlable VT (RST) Is increased by
1, and stores 4 Atthis time, the state varisble VT (RST)
storse a value equaling the protocol paramstor
MaxRST Tharetore, the senddr indicatos an unrecov-
erabls eror to the upper layers, and the radio bearer is
accordingly released. Becaueo the pratocel parametor
MaxRST Is sst 10 4, the sender gives the receiver 3
chances 1o receiva the RESET PDU and accordingly fo
respond a RESET ACK PDU Ploase note that the
clocked period of the timer Timer._Status_Pronhibit is not
Jass that 300ms in other wards, the protocol paramster
MaxRST tunctions normeally to make the sender capable
uf penmitling the receiver to respond with a RESET ACK
P DU within 300ms after the STATUS PDU toundio con-
tain erronoous sequence nurmber for the first time  Sup-
pose that the raceiver respands a RESET ACK PDU at
T between T and to + 300, the sender cen resot its pro-
toocol paramotors and rostart data transmisslon between
the sender and the receiver. Nota that, since we neglect
the transmission delay in the drawings for easy to un-
derstand, the round-way transmission delay shall be
considerad in setting the actual duration of the timer
Timar_Status_Prohibit As shown in Fig 4, the timer
Timsr_Status_frohibit expires at {+360 In othor
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words tho dalayed staius report triggered by explration
of tha timer Timer_Status_Parlodic at T' can only besent
at ty+350 which will not impede the MaxRST function-
aftty now. Compared with the prior an reset procedure
shown in Fig.2, the claimed resct procedure shown in
Fig 4 is not terminated prematurely That i3, the sender
really gives the recelver enough chances 0 recofve and
enough time to respond to the RESET PDU With the
nholp of the adequataly configured duration of the timer
Timer_Status_Prohibit tha oparation of the timer
Timer_Status_Periodic does not impeda the functional-
ity of the defined protocol parameter MaxRST

{0020] Ploase referio Fig 6, which isa second timing
diagram fllustrating the abnormal case handing foraro-
set procedure according to tho first embodiment of the
present invention Supposa that the timar Tima r_ASTis
used o count a clocked period equal to 700ms, timer
Timer_Status_Period is used to counta clocked period
equal Lo 100ms, and the prolocol paramater MaxRST is
sotto 4 As mentioned above, the duration of the timer
Timor_Status_Prohibil, in the first preferred embodi-
ment, is ast to a value that is not less than & product of
MaxfRST-1 and the clocked periad of the timer
Timor_AST For oxampio, the duration of tho timor
Timer_Status_Prohibitin the first preferred embo dimant
is get to 2500me.

[0030] Atto, the timer Timer,_Status_Period expires,
and tha recelver is triggered 1o output a status raportis
intorm tho sender of any missaing and recaiving PDUs
Supposa that the sender recaives this status report and
detommines that the status report containa an aronsous
sequence number at i, Pleasse noto that the timer
Timer_Status_Prohibit is startedto count its clocked pe-
riod, @ g., 2500ms, when the receiver outputs the last
STATUS PDU of the siatus report to the sendar [f there
is any further status report tgger, for example by the
expiration of the timer Timer_Status_Perodic, after Ty,
the status report will be dolayod untll the timer
Timer_Status_Prohibil expires In the meantime, the
sonder oulputs 8 RESET PDU to the receiver for asth
valingthe reset procedureat ly, andwaits fortho RESET
ACK PDU delivered trom the recaiver The timer
Timer_RST is started to count the clocked period
(700ms), and the state variable VT(RST) is incremented
by 1 to store 1.

[0031] Because tho timer Timor_Status_Prohibit is
slarted, the receivar witf not outpul further s1akus rapit
when the tmer Timsr_Status,_Perlodic expiros at ty +
100, 1y + 200, to + 900, eto, unil the timer
Timer_Status_Prohibit oxpires. Therstora, if the RESET
PDU is misalng and not recoived by the receiver, the
tmor Timer_RST can succosefully oxpire at 11700 At
this time, the sendor rotranemita the RESET PDUta the
recolver, and wits for the RESET ACK PDU delivered
trom the receiver In addiion, the state variable VT
(RST) is Incremented by 1 o store 2. and the timer
Timer_RST restaris at 153700

[0032] According to the above-mentioned operations,
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whan the state variable VT(RST) stores a value equal-
ing the protocol parameter MaxRST. the sender Indi-
cates an unrecoverable amor to the upper layers and
the radio bearer iz roleased Booauss the protocel pa-
rameter MaxRST ia set to 4, the sender givas thereceoiv-
ar 8 chances to receive the RESET DU and o come-
spondingly respond a RESET ACK PDU Please note
that tho oclocked period of the timor
‘fimer_Status_Prahlbit Is not losa that 2100ms in other
words, the protocol parameter MaxRST functlons nor-
mally to make the sender capable of permitting the ro-
celvor thras times for receiving the RESET PDU andto
respond within 2100ms in tatal. If the receiver can re~
spondthe RESET ACK PDU before tg+2100, the sender
can racover the protocol error indieated by the arrone-
ous sequence humber In a status report by reset ita pro-
tocol parametars and can restart data transmission be-
tween the sender and the recelver Asmantionedabove.
Lthe limer Timer_Slatus,_Prohibit will expire at (42500,
and tha recalver stop blocking status reports previously
triggered by the timer Timer_Status_Perbbdic. For the
eane that Aan unrecoverabls protocol error is reported 1o
upper laysra by the sendes, the delsyed slalus reports
is uscloss since this radlo boaror will ba reloased bo-
causn of unracovorsble protocol error However, forthe
case that thera is no erroneous saquence number inthe
first STATUS report, the dolayad status reportmaintalns
the status reporting mochanism normal Comparad with
the prior art raset procedure shown in Fig 3, lhe ¢lalmed
reset procedure shown in Fig 6 is not tarminated pro-
maturely. That Is, the sender really gives the receiver
anough chances to recaive and enough time to raspond
tothe RESET PDU With the help ofthe adequatsly con-
figured duration of the timer Timor_Status_Prohibit, the
operation of tha timer Timer_Status_Periodic does not
Impade the functionality of the defined protocol param-
eler MaxAST

[0033] As asecond embodiment of the preferrad em-
bodiments, one of the prior art tiggertng condtons for
the sender to ransmit RESET PDUs to tho recelver is
amended Thal Is, the sender Is capable of delivering a
RESEY PDU to the recaiver when tho sender receives
a STATUS PDU carrying an effoneous sequence
number only it there ts no ongoing rosst procedure In
other words, afier a reset procedure I8 triggeraed, the
sendar stops recelving any STATUS PDU This means
thatany arrtvad or recoived STATUS PDU slter the ressl
procedure s Inttiated and bofore the reset procedure is
terminated will be ignored and discarded Please refer
to Fig 6, which Js a first timing dlagram ilusirating the
reset procedure acoording to the second embodiment
of tho presont invention Supposo that the timer
Timer_RST is used s count a clocked pariod equal to
100ms. ang the protoco! paramotar MaxRST Is setto 4

As shown in Fig 8, the state variable VT (RET) storos
the initial valuo equaling 0 befora the reset procedurs Is
activated. in addition, the timer Timar_Status_Pariodic
is started when the recelver Is successfully configured
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to rechiving PDUs Therefore, the limer
Timer._Status_Perlodic starts working before tho rasot
procedura is activated At to, the receivor detects miss-
ing PDUs and oulpuls 8 status repoit ta the sender Sup-
pose that the sender raceives this status report and de-
termines that the status report containe an arroneous
sequence number at t; There is no ongoing reset pro-
cedure at this moment Thus, by the second embodi-
ment of this claimed invention, the sender autpuls & RE-
SET POU to the racelver, activates a reset procedure,
and waits for the RESET ACK PDU galiversd from the
receiver The timer Timer_RST is started to count tha
clockod perod (100ms) In addition, the state varable
VT(RST) s incremented by 1, and stores 1 at tp-
[0034] At 1,+100, the limer Timer_RST expiraes and
the wanted AESET ACK POU Is netreceivedyst There-
fore, tha sender retransmita the RESET POU to the re-
osiver, and continues walling for the wamed RESET
ACK PDU The stule varable VT(RET) i further in-
creased by 1, and keaps 2 atlg+100 Simiarly, the limer
Timer_RST will expire at tg+200 when the wanted RE-
SET ACK PDU is still not reosived yet Thus, the sender
retransmite the RESET PDU to the receiver, and con-
inues waiting for the wanted RESET ACK FOU Tho
state variable VT (RST) is furthar increased by t, and
keeps 3 at tp+200

{0038] Suppose thatthe tlimer Timer_Status,_Perodic
expiras at T° that is between (x+200 and ty+300 Thore-
fore, the receiver outputs a status report at T' owing to
the triggering of the timer Timer_Status, Periodic expl-
ration The sender recelves this status reporl, which ia

* geemed o contain erroneous sequence number by the

sendor However, aince there is an ongoing rasetl pro-
cadure at this moment, the sender ts blocked from re-
transmitting the RESET PDU accordingto the amanded
triggering condition mentioned above, i e the second
embodimant of this claimed invention As shown In Fig
6, tho sender does not respond to the received STATUS
FPDU &t T" Thereforo, the state variable VT(RST) still
rolds the currantly storad value, i @, 3, and ths timer
Timer_RST keaps clocking after T It IS obvious that the
tmor Timer_RST explres at 131300, and the RESET
PDU 15 echeduled to ba transfermad &t ,+300 Thare-
foro, tha state varable VT (RST) is increased by 1, and
gtores 4 at 1p+300 Al this lims, the state vadable VT
(RST) stores a valug equaling he protocol paramoter
MuxRST, andthe sender indicates an unrecoverable er-
ror to the upper layers to release this radio bearer Be-
cause the protocol parameter MaxRST s set 1o 4, the
sander gives the receiver threo chances to racolve the
RESET PDU and 1o corrospondingly respond a RESET
ACK PDU With tho help of tho amended biggering con-
dition, the racaiver is actually given 3 chancos to rocelve
the RESET PDU and $00ms In fotal to answer the BE-
SET ACK PDU to the sender [n other words. the Inter-
farence Introduced by the timer Timer_Status_Periodic
is cancelled, and the correct functionality of the defined
protocol parameter MaxRST Is obtalned
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[0038) Planrse refor ta Fig 7 which is a second timing
dlagram illustrating the reset procedurc according to the
gecond embodiment of the present Invention Suppose
that the timer Timeor RST is used to count & clocked pe-
rod equal to 700ms, tmar Tirnor_Status_Periodis usad
1o count a tlocked period equal to 100ms, and the pro-
tocol parametsr MaxRST 18 set 10 4. At ty, the lmer
Timer_Status_Period axplres, and the recaiver 1s trig-
gered to output & atatus report to Inforn the sender of
any missing orreceivad PDUs Suppose that the sender
recoives the status report and detarmines that the status
report containg an erensous sequence numbar Thare-
tora, the sender outputs & RESET PDU to the receiver,
activales a reset procedure, and walits for the RESET
AGCK PDU delivered frem the receiver The limer
Timer_RST g starad to count the clocked period
(700ms). and the state variable VT (RST) is increment-
ed by 1 to store 1 Al (3+100, the timer
Timer_Stalus_Perod axpiras, tho racalver oulpuls a
statug report, which iz recalvad and considered as In-
cluding an ertoneous sequence number by the sender
However, the sender is blecked from retransmitting the
RESET PDU socording to tho amended triggering con-
dition mentionad above The reason igthatthe resetpro-
cedure has boen started before t,+100, and the reset
procedure Is ongoing atin+100 Pleaze note that by the
second empodiment of the present inventlon, when a
resat pracedure is ongoing, there Is no difference wheth-
erthe asnder reooives and interprots the cantent of the
status report or tha sender simply ignores the status re-
port. As shown In Fig 7, the sender docs not respond
to the received STATUS PDU at 15+100 Therofors, tho
state variable VT(RST) still holds the currently stored
valueg, and the timer Timer_RST keeps clocking after
13+100 Similarly, the recaiver outputs status reports re-
spactively at 15+200, t5+300, t4+400, 15+600, 15+600,
and 151700, and the sencar doos not respond o theso
outputted from the raceiver. Please note that the timer
Timer_RST explras at ty+700 Therotore, the sander is
succossfully triggered to tranamitthe RESET PDU to tha
recalver agaln, and the state variable VT(RST) is in-
¢creased by 1 to store 2 at {54700

{0037] According to the above-mentioned operations,
when the state variable VT(RST) storas a value aqual-
Ing the protocol parameter MaxFIST, the sender ind)-
catea an unrecoverable error to the upper layers, and
the radio beaser is accordingly released Because the
protacol parameter MaxRST is setto 4, thesender gives
the receiver three chances to receive the RESET PRDU
and to correapondingly respond a RESET ACK PDU It
is clear that the intorference introduced by the timer
Timer,_Status_ Poriadio, 8 cancoiled during tho angoing
resel procedure In other words, the protocol paramator
MaxRST funciions normally to make the sender capabla
of giving the racsiver thres chances to receive the RE-
SET PDU

[0038] Please refer to Fig 8, which ks a black dlagram
of a wireless eommunication syatem 50 for controlling

20086-08-24 02:32:17 (GMT)
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tho resct precedura of tha first embodiment according
to the present invention The wireless communication
systemn 60 includes a sender.52 and a receiver 54 The
sender 52 has e communicetion interface 56 a timer 68
elgotsically connected to the communication interface
58, a counter 80 clactrically cohnecied to the communi-
cation interface 56, and a storage unit 82 electrically
connacted to the counter 60 The racelver54 has acom-
munication Interface 64 and two timers 86 and 88 elec-
trically connected to the comwmunication interface 64

The communication interfaces 56, 84 are used to estab-
lish radio links {radio bearers) betwasn the sendor 52
and the recelver 4 In this prefered embodiment, the
timor 58 eranda for the timer Timer_RST, tho storage
unit 62 i used to store the maximum number of irans-
missions of 8 RESET PDUY, and the countor 50 is used
to count the state variable VT (RST) For the recciver
54, the timar @8 «etands for the timer
Timer_Slatus_Periodic. énd another limar 68 repre-
sents the timer Tiner_Status_Prohibit Therafore, the
timer 68 Is appropriately sot to prevent the stete variable
VT (RST) from bsing eroneously counted. Please note
that the method ot conrolling the resol procedura ao-
cording o the above-montioned first embodimont has
boen clearly disclosad Therefore, the lengthy desorip-
tion of the operations impiemented by corrssponding
dovice elemants is not repeated for simplicity

[0030) Plaase refer to Fig.9, which Is a block diagram
of a wireless communication gystem 70 for controlling
the reset procedure of the second embediment accord-
ing to the prosent Inventlon The wireloss communica-
tion system 70 has a receiver 72 and a sender 74

Ploase note that when the recelver 72 outputs data to
tho sonder 74, the originally namad sender 74 bacomes
a “receiver”, and the originalty named recelvor 72 be-
comss a "sender” That s, the naming of the recelver
72 and the sendor 74 depends on the operatians of the
roociver 72 and the sender 74

[0040] The sender 74 is in wireless communication
with the receiver 72, and the sender 74 includes acom-
munication interface 76, a docision logic 78 olectrically
connected 10 the communication interface 78, a timer
80 electrically connected 1o the communtcation inter-
faca 76, a counter 82 electrically connested to the com-
munication Interface 78, and a storage unit 84 slactri-
cally connacted to the countsr 82 The cormunication
interfaca 76 is used to esiablish radio links (vadio bear-
ers) between the sender 74 and the receiver 72 In this
profarred embociment, the times 80 alands fot thatimer
Timar_RST, the slorage unit 84 is used to stofe the max-
Imum number of transmissions ol a RESET PDU, end
the counter 82 is usod to count the cfale variabke VT
(RST). In adcition, the decision logic 78 is used to detect
it the reset procedure Is engolngfor preventing the state
variable VT{RST) from being erroneous counted In oth-
er words, with the hefp of the docision logic 78, the in--
torfarence introduced by imprapar blocking of the timar
Timer_RST by the Timer_Stutus_ Periedic is cancelled
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durinp the angoing reast procedure Pleass notetharthe
mathod of controlling the reset procedure according 10
the abovo-mentioned second ambodiment has been
cloarly disciosed Therafore, the lengthy description of
the operations Implemenled by corresponding device
clements is not rapeatod for simplicity

[0041] Incontrast to the prior art, the claimad method
of controfiing a resct procedurs sets @ propear cluocked
period to the timer Timer_Status_Prohiblt for blocking
theo timer Times_Status_Period fram interfering with the
counting of the state varlable VT{RST) In addition, the
claimed method of controfing a res&t precedurs makas
use of an amandad triggering condition Therefore, the
sender ighoresthe STATUS PDUS having errongols se-
guence numpers during the ongolng reset procedure
To aurn up, the state variable VT {RST) ls notincroased
prematuraly, and the raset procadure bohaves correctly
according to the configuresd protocol parameter
MuaxRST.

[0042] Thoso skilled in the art will readily observe that
numerous modiications and alterations of the davice
may be mado while retalning the teachings of the Inven-
tion Accordingly, the abeve disclosure should be eon-
strucd s limited only by the motos and bounds of tha
appanded slaims

Cialms

1. Amathodofcontrolling a reget procedure tor a radio
communication link between a sender and a recelv-
er comprising the steps of:

{a) the recelvartransmitting at least & receiving
status repoit to the sender,

(b) blacking the receiver frem outputting anoth-
ar receiving status repoit to the sendar for atirst
predetarmined period of lime, calied P1 hero-
after,;

() tho sender racelving at least one recalving
status repornt sent from the receiver, determin-
ing that the receiving status report contains pro-
tocol error, transmitting a RESET PDU to the
recaiver, and starting g first timer for clocking a
second predeterminad perlod of ime, called P2
heraafter;

(d) beforo the number of ransmissions of the
RESEY PDUs reaches a predetenmnined valuse,
called M hereafter, the sender outputling a RE-
SET POU to the recelver each time the st tim-
ar axpires; and

(0) when the number of transmissions of tho
RESET PDUs reaches M and eithar the first
timer explres or a RESET PDU Is triggered to
tranamil by stap (¢), the sendor detecting an un-
racoverabla protocol error;

wheroin P1 1n stop (b) is not loss than the result of

BRIDOMID: «5P___ 1ITIETAG L >

10

30

LLg

P2 multiplied by M

The method of claim 1 wherain step (b) turther com-
priges ulifizing the receiver to start a second timor
tor clocking P1 when a raceiving status report is out-
putted from the receiver

Tho method of claim 2 wheroin the second timer is
a timor Timer_Status_Prohibk and the firat timer is
a tmer Timer_RST according to a 3GPP specifica-
fion

A methed of controliing a reset procedurafor a radio
communlcation link between a sender and a recciv-

or comprising tho ¢tops of:

{&) the recalvar ransmining at least a receiving
status repost to tho sender;

{b) the sender racelving at least a first receiving
status report sent from the receiver, determin-
ing that the reeslving status report contains pro-
tocal error, activating a reset procadure, and
transmilting a RESET PDU to the racolver; and
() recognizing tho reset procedure as ongoing
betere the epnder raceives a RESETACKPDU
outputted from the rocolver;

wherein step (c) further comprisee controlling the
sender th ignore at laast a second receiving status
report cutputiad fram the recsiver when tho reset
procedure |8 ongoing, whereln the second receiving
status report is racsived later than the first receiving
s1atus report

The mathod of claim 4 wheretn step (b) furthercom-
prises utiiizing the sendsr 1o periodically oulpul &
RESET PDU io the recetver according to a prede-
tarmined period of tima before the number of tans-
missions of the RESET PDUs roaches a predeter-
minegvalue and before the sender receives the RE-
SET ACK PDU outputted from the receiver

The masthod of ¢lalm § wherein step (b) turthercom-
prises utilizing tho sender to starn a tmer for clock-
ing the predetermined paricd of time when the
sender outputs a RESET PDU

The msthod of claim 6 whereln the timer is a timer

Timer_RST according to a 3GPP specification.

A reoeiver in wirelesa communication with & sender
for Lransmitting at least a receiving etetus report,
whorain tho sander receives at least the roceiving
stedus report, transmits a RESET PDU to the recelv-
ar and starts a first timer for clocking a first prede-
terminod period of time, callert P1 horeatter, when
determining that the receiving status mport con-
tains protocos error, slores a predoterminad velue,
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called M hereafter and eounta the numbaer of trans-
missions of the RESET PDUs, whereln defore the
number of transmissions of the R=SET PDUs
reaches M the senderoutputs a RESET POUta the
recaiver each time the first timer expires, and the
sandor delects an unracovorablo protocol error
when the number of ransmisslons of the RESET
PDUs reaches M and efther the firl limer expires
or a RESET PR is triggerad to transmit;

the recaivar comprising:

a communication interfaca for blocking the re-
celver trom ouiputting another receiving status
report far a aecond predstermined pericd of
time, called P2 horaaltor;wherein P2 is notlegs
than the result of Pt multipied by M

The recelver of clain 8 further comprtses a second
timer electrically connectsd Lo the communicalian
Interface for clooking P2, and the communication in-
terface starts the second timer when outputting a
recelving statua raport.

The rocaivor of claim 9 wharcin the sccond timeris
a timer Timor_8tatuc_Prohiblt and the first timer is
atimetr Timar_RST according to a SGPP spaaitica-
tion

A sandor Inwireless cemmunication with A raceiver
for raosiving at least a first reécsiving status report
sent trom the recaiver, the sender comprising:

acommunication interface for acbvating a reset
procedure end tranamitting & RESET PDU to
tha receiver whan determining that the first re-
coiving status report contains protocal sfror;
and

a dedision logle electirically conneocted to the
eommunication interface for recognizing tha re-
561 procedure as ongolng before the commuai-
cation intetface recolves a RESET ACK PDU
outputted from the recciver;

wherteln the decision logic controia tha communica-
tion interface 1o ignoro at least a socend racelving
status roport outputied from the receiver when the
feset procedure is ongoing; wherein the second te-
ceiving status report Is rocsived later than the first
receiving status repon

The aender of clalm 11 periodicaliy outputting a RE-
SET PDU to the roceivar accoiding 1o a predeter-
mined period of tirne before the number of tranamis-
sions ot the RESET PDUz reaches aprodetermined
value

The sender of claim 12 {urther comprising a timer
eloctrically connecled to the communication inter-

BNSDOCIDY <EP___..__ 1607838542 | »

s
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faea for clacking the predetarminaed period of time,
wherain the communication interface starts the tim-
or when outputiing a RESET PDU

14. The sonder of claim 13 whergin tha timer is a imar

Timer_ RST according to 8 3GPP specification
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Error Handling In A Wireless Communications System

DESCRIPTION

Cross Reference To Related Applications
[Para 1] This application claims the benefit of U.S. Provisional Application No. 60/594,415,

filed 04/05/2005,and included herein by reference.

Background of the Invention

[Para 2] 1. Field of the Invention

[Para 3] The present invention is a method and a device of detecting an erroneous
sequence number in a status report unit in a wireless communications system, in particular
a method of effectively detecting a status report unit comprising the erroneous sequence
number and activating a reset mechanism at an appropriate time, and a device

implementing the method.

[Para 4] 2. Description of the Prior Art

[Para 5] With the coming of the information age, requirements of mobile voice, data
communications, and various mobile services increase each day. Communications systems
of prior art are facing bottlenecks of channel usage overflowing and inefficient transmission
speeds. Therefore, the third generation mobile communication was developed to have
better usage of the frequency spectrum and higher-speed transmission service. Compared

to the existing second generation mobile communication technology, the most significant
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difference with the third generation mobile communication is that the third generation
mobile communication uses a Wideband Code Division Multiple Access (WCDMA) protocol
for wireless access. The WCDMA protocol provides a more efficient channel usage,
outstanding coverage, and high quality, high-speed multimedia data transmission. The
WCDMA protocol can satisfy different service requirements of QoS, provide flexible duplex

transmission services, and also better communication quality.

[Para 6] Taking a specification set by the 3rd Generation Partnership Project (3GPP), the 3rd
generation mobile communications system can provide different levels of transmission
quality and operates in different modes according to the different requirements, for
instance, Transparent Mode (TM), Unacknowledged Mode (UM), Acknowledged Mode (AM).
TM is used for services requiring instant transmission, UM is used for services requiring
instant transmission as well as packet orders, and AM is used for robust services requiring

data accuracy but not instant transmission.

[Para 7] In AM, for better data accuracy and robustness, Radio Link Control (RLC) layers of
a transmitter and a receiver initiate a status report procedure at an appropriate time to have
the receiver transmit a status report unit, or a piggybacked status report unit to the
transmitter. The transmitter then executes procedures followed according to the status

report unit from the receiver.

[Para 8] For more efficient transmission, under the AM, the transmitter defines status
variables below:

1. Variable VT(S): represents a Sequence Number (SN) of a next Protocol Data Unit
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(PDU) to be transmitted for a first time (i.e. excluding retransmitted PDUs). The variable is
updated after corresponding PDUs are transmitted. An initial value of the variable is O.
[Para 9] 2. Variable VT(A): represents an SN of a next expected acknowledged PDU,
meaning the SN following an SN of a last in-sequence acknowledged PDU. The variable is
updated after a status report unit showing the expected PDU had been positively

acknowledged.

[Para 10] According to the variables VT(S) and VT(A), the RLC layer is able to detect whether

an SN in a status report unit is correct. Please see the description below.

[Para 11]With the specification defined by the 3GPP, in AM, an SN of a PDU is represented
by 12 bits. If a status report unit (or a piggybacked status report unit) comprises an
erroneous SN, meaning when a negatively acknowledged SN in the status report unit (or the
piggybacked status report unit) does not agree with VT(A) < SN < VT(S)-1, an RLC reset
procedure will be initiated to recover the error. Comparisons between SNs are done by
modulus operations with VT(A) as a modulus base. With the base = VT(A) and a negatively
acknowledged SN x, determination is made whether x lies outside an interval {x | (VT(A) -
base) mod 4096 < (x - base) mod 4096 < (VT(S) - 1 - base) mod 4096}, in order to detect

whether any erroneous SN is contained in the status report unit.

[Para 12] For example, in AM, suppose that a transmitter has transmitted PDUs with SN = 0
to SN = 249 (inclusive) and the PDUs with SN = 0 to SN = 199 (inclusive) are positively
acknowledged. From definitions of the status variables, it is known that VT(A) = 200, and
VT(S) = 250. Assuming a protocol error occurs and makes a status report unit received by a

receiver show a PDU with SN = 300 is negatively acknowledged when in fact, the transmitter
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may have not yet transmitted the PDU with SN = 300. Now with a modulus base = 200,
check if

[Para 13]{x | (VT(A) - base) mod 4096 < (x - base) mod 4096 < (VT(S) - 1 - base) mod
4096}

[Para 14] = {x| (200 - 200) mod 4096 < (x - 200) mod 4096 < (250 - 1 - 200) mod 4096}
[Para 15] = {x | 0 < (x - 200) mod 4096 < 49}

[Para 16] Since the SN = 300 is not inside a set {x | 0 < (x - 200) mod 4096 < 49}, the
status report unit transmitted from a receiver comprising an erroneous SN is detected.

Thereafter, the RLC layer initiates a reset procedure to recover this kind of error.

[Para 17] From the above descriptions of the prior art, when a negatively acknowledged SN
of a status report unit and the SN lies outside a set {x | (VT(A) - base) mod 4096 < (x -
base) mod 4096 < (VT(S) - 1 - base) mod 4096}, the prior art is able to detect an erroneous
SN in the status report unit. However, when VT(A) = VT(S), meaning an SN of a next PDU to
be transmitted for a first time equals an SN of a next expected acknowledged PDU,

problems will occur in the above detection method.

[Para 18] For example, in AM, suppose that a transmitter has transmitted PDUs with SN = 0
to SN = 199 (inclusive) and the PDUs are all positively acknowledged. From definitions of
the status variables, it is known that VT(A) = VT(S) = 200. Assuming a protocol error occurs
and makes a status report unit received by a receiver show a PDU with SN = 300 is
negatively acknowledged when in fact, the transmitter may have not yet transmitted the PDU
with SN = 300. Now with a modulus base = 200, check if

[Para 19]{x | (VT(A) - base) mod 4096 < (x - base) mod 4096 < (VT(S) - 1 - base) mod

4096}
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[Para 20] = {x| (200 - 200) mod 4096 < (x - 200) mod 4096 < (200 - 1 - 200) mod 4096}
[Para 21] = {x | 0 < (x - 200) mod 4096 < 4095}

[Para 22] Since the SN = 300 lies inside a set {x | 0 < (x - 200) mod 4096 < 4095}, the prior
art is unable to determine whether the status report unit comprises an erroneous SN, so an
RLC reset procedure cannot be initiated. This leads to errors not being recovered and waste

in wireless transmission resources.

[Para 23] To summarize, when an SN of a next PDU to be transmitted for a first time equals
an SN of a next expected acknowledged PDU, which means that all PDUs transmitted by a
transmitter are positively acknowledged, any negative acknowledgement of a PDU in a
status report unit must be caused by a protocol error. However, the prior art is unable to
detect errors as such, which leads to not initiating a reset procedure instantly, and causes

waste in wireless resources.

Summary of the Invention

[Para 24] According to the claimed invention, a method of detecting an erroneous sequence
number of a status report unit in a wireless communications system includes receiving a
status report unit output from a receiver of the wireless communications system. Whether
the received status report includes a negatively acknowledged sequence that number lies in
a range of greater than or equal to a sequence number following a sequence number of a
last in-sequence acknowledged packet of a transmitter and less than a sequence number of
a next packet to be transmitted for the first time by the transmitter is detected.
Determination that the status report unit includes an erroneous sequence number is made

when the negatively acknowledged sequence number is not in the range.
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[Para 25] These and other objectives of the present invention will no doubt become obvious
to those of ordinary skill in the art after reading the following detailed description of the

preferred embodiment that is illustrated in the various figures and drawings.

Brief Description of the Drawings

[Para 26] Fig. 1 is a flow chart of detecting whether a status report unit comprises an
erroneous SN in a wireless communications system.

[Para 27] Fig. 2 is a block diagram of a wireless communication transmission device.

[Para 28] Fig. 3 is a diagram of the program code in Fig. 2.

Detailed Description

[Para 29] Please refer to Fig. 2. Fig. 2 is a block diagram of a wireless communications
transmission device (transmitter) 200 used in a wireless communications system. For
clarity, Fig. 2 only shows an input device 202, an output device 204, a control circuit 206, a
central processor 208, a storage device 210, a program code 212, and a transceiver 214 of
the wireless communications transmission device 200. In the wireless communications
transmission device 200, the control circuit 206 executes the program code 212 stored in
the storage device 210 with the central processor 208, and then controls operations of the
wireless communication transmission device 200. The wireless communications
transmission device 200 can receive signals input by users through the input device 202, or
output signals through the output device 204. The transceiver 214 is used for receiving or

transmitting wireless signals. In a structure of a communications protocol, the transceiver
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214 is known as a part of a first layer, whereas the control circuit 206 is an application of a

second and a third layer.

[Para 30] Please refer to Fig. 3. Fig. 3 is a schematic diagram of the program code 212 in
Fig. 2. The program code 212 comprises an application program layer 300, a third layer
interface 302, a second layer interface 306, and a first layer interface 318. When
transmitting signals, the second layer interface 306 stores a plurality of Service Data Units
(SDUs) 308, which are submitted from the third layer interface 302, in a buffer 312. Then,
the second layer interface 306 generates a plurality of Protocol Data Units (PDUs) 314
according to the SDUs 308 stored in the buffer 312, and outputs the PDUs 314 generated to

a destination through the first layer interface 318.

[Para 31] For improving robustness of data transmission, when in AM, the program code

212 receives a status report unit 310 or a piggybacked status report unit 310 of a receiver
from the first layer interface 308, in order to detect a receiving status of the receiver. Under
this situation, the present invention provides a negatively acknowledged SN detecting

program code 309 for detecting whether the status report unit comprises an erroneous SN.

[Para 32] Please refer to Fig. 1. Fig. 1 is a flow chart of a procedure 10 that detects whether
a status report unit comprises an erroneous SN in a wireless communications system. The
wireless communications system can be a 3rd generation mobile communications system
operating in AM. The procedure 10 can be complied into the negatively acknowledged SN
detecting program code 309, and the procedure 10 comprises:

[Para 33] Step 100: start.

Page 7 of 17 Petitioners' Exhibit 1007, p. 437
AT&T et al v. Innovative Sonic
IPR2024-01143



[Para 34] Step 102: receive a status report unit output from a receiver of the wireless
communications system.

[Para 35] Step 104: detect whether a negatively acknowledged SN lies in a range of greater
than or equal to an SN following an SN of a last in-sequence acknowledged packet of a
transmitter and less than an SN of a next packet to be transmitted for the first time by the
transmitter when the negatively acknowledged SN is detected in the status report unit. If
the negatively acknowledged SN does not lie in the range, go to step 106; otherwise, go to
step 108.

[Para 36] Step 106: the status report unit comprises an erroneous SN.

[Para 37] Step 108: end.

[Para 38] In accordance to the procedure 10, when a status report unit shows a negatively
acknowledged SN, the present invention detects whether the negatively acknowledged SN
lies in a range of greater than or equal to an SN following an SN of a last in-sequence
acknowledged packet of a transmitter and less than an SN of a next packet to be
transmitted for the first time by the transmitter, meaning to detect whether the negatively
acknowledged SN agrees with VT(A) < SN < VT(S). The status report unit is determined to
comprise an erroneous SN when disagreement occurs. Furthermore, a reset procedure is
initiated when the status report unit is determined to comprise an erroneous SN. As the
equation VT(A) < SN < VT(S) shows, a modulus operation with VT(A) as a modulus base,
meaning that base = VT(A), is used to detect whether the SN x lies outside the set {x |
(VT(A) - base) mod 4096 < (x - base) mod 4096 < (VT(S) - base) mod 4096} and hence

detect whether the status report unit comprises an erroneous SN.
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[Para 39] For example, in AM, suppose that a transmitter has transmitted PDUs with SN = 0
to SN = 249 (inclusive) and the PDUs with SN = 0 to SN = 199 (inclusive) are positively
acknowledged. From definitions of the status variables, it is known that VT(A) = 200 and
VT(S) = 250. Assuming a protocol error occurs and makes a status report unit received by a
receiver show a PDU with SN = 300 is negatively acknowledged when in fact, the transmitter
may have not yet transmitted the PDU with SN = 300. Now with a modulus base = 200,
check if

[Para 40] {x | (VT(A) - base) mod 4096 < (x - base) mod 4096 < (VT(S) - base) mod 4096}
[Para 41] = {x| (200 - 200) mod 4096 < (x - 200) mod 4096 < (250 - 200) mod 4096}

[Para 42] = {x | 0 < (x - 200) mod 4096 < 50}.

[Para 43] Since the SN = 300 lies outside a set {x | 0 < (x - 200) mod 4096 < 50}, the status
report unit is detected as comprising an erroneous SN. The RLC layer then initiates a reset

procedure to recover from the error.

[Para 44] In addition, when VT(A) = VT(S), meaning an SN of a next PDU to be transmitted
for a first time equals an SN of a next expected acknowledged PDU, the present invention

also can effectively detect a status report unit comprising an erroneous SN.

[Para 45] For example, in AM, suppose that a transmitter has transmitted PDUs with SN = 0
to SN = 199 (inclusive) and the PDUs are all positively acknowledged. From definitions of
the status variables, it is known that VT(A) = VT(S) = 200. Assuming a protocol error occurs
and makes a status report unit received by a receiver show a PDU with SN = 300 is
negatively acknowledged when in fact, the transmitter may have not yet transmitted the PDU
with SN = 300. Now with a modulus base = 200, check if

[Para 46]{x | (VT(A) - base) mod 4096 < (x - base) mod 4096 < (VT(S) - base) mod 4096}
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[Para 47] = {x| (200 - 200) mod 4096 < (x - 200) mod 4096 < (200 - 200) mod 4096}
[Para 48] = {x | 0 < (x - 200) mod 4096 < 0}.

[Para 49] Since the SN = 300 lies outside a set {x | 0 < (x - 200) mod 4096 < 0}, therefore
the status report unit comprising an erroneous SN is detected. The RLC layer then initiates

a reset procedure.

[Para 50] As described before, when an SN of a next PDU to be transmitted for a first time
equals an SN of a next expected acknowledged PDU, it represents all PDUs having been
transmitted by a transmitter are positively acknowledged. So, any negative
acknowledgement by a status report unit must be an error caused by a protocol. The prior
art cannot detect protocol errors in this case. In comparison to the present invention in the
same situation, with VT(A) < SN < VT(S), it is known that none of the negatively
acknowledged SNs agree with VT(A) < SN < VT(S) when VT(A) = VT(S). In fact, there should
not be any negatively acknowledged PDUs reported from a status report unit, and if there is,
it must be a protocol error. So the present invention is able to detect this kind of error with

VT(A) < SN < VT(S).

[Para 51] When applying the procedure 10 of the present invention, as known by people who
are familiar in this field that designers can write (burn-in) the procedures 10 into a storage
device (firmware) of a communication device as a program code. There are many
modifications or variations of design that can be made while retaining essence of the

present invention.

[Para 52] In summary, when an SN of a next PDU to be transmitted for a first time equals an

SN of a next expected acknowledged PDU, all PDUs transmitted by a transmitter are
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positively acknowledged. Therefore, any negative acknowledgement by a status report unit
must be an error caused by a protocol. The present invention can effectively detect this
kind of error and initiate an RLC reset procedure at an appropriate time, avoiding waste in

system resources, and hence increase transmission efficiency and save system resources.

[Para 53] Those skilled in the art will readily observe that numerous modifications and
alterations of the device and method may be made while retaining the teachings of the
invention. Accordingly, the above disclosure should be construed as limited only by the

metes and bounds of the appended claims.
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What is claimed is:

[Claim 1] 1. A method of detecting an erroneous sequence number of a status report
unit in a wireless communications system, the method comprising:

receiving a status report unit output from a receiver of the wireless communications
system;

detecting whether a negatively acknowledged sequence number lies in a range of
greater than or equal to a sequence number following a sequence number of a last in-
sequence acknowledged packet of a transmitter and less than a sequence number of a next
packet to be transmitted for the first time by the transmitter when the negatively
acknowledged sequence number is detected in the status report unit; and

detecting that the status report unit comprises an erroneous sequence number when

the negatively acknowledged sequence number is not in the range.

[Claim 2] 2. The method of claim 1 further comprising initiating a reset procedure when

the status report unit comprises the erroneous sequence number.

[Claim 3] 3. The method of claim 1 wherein detecting whether the negatively
acknowledged sequence number lies in the range of greater than or equal to the sequence
number following the sequence number of the last in-sequence acknowledged packet of the
transmitter and less than the sequence number of the next packet to be transmitted for the
first time by the transmitter when the negatively acknowledged sequence number is
detected in the status report unit is performed by modulus operation with the sequence
number following the sequence number of the last in-sequence acknowledged packet of the

transmitter as a modulus base.
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[Claim 4] 4. The method of claim 1 wherein the status report unit is a piggybacked

status report unit.

[Claim 5] 5. The method of claim 1 wherein the wireless communications system is a

third generation mobile communications system.

[Claim 6] 6. The method of claim 5 wherein the third generation mobile communications

system is operating in an acknowledged mode.

[Claim 7] 7. A wireless device comprising a central processing unit in electrical
communications with a memory, the memory comprising program code for implementing

the method of claim 1.
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ABSTRACT
A method for detecting an erroneous sequence number in a status report in a wireless
communications system includes receiving a status report sent from a receiver of the
wireless communications system, detecting whether a negatively acknowledged sequence
number is within a range that is larger than or equal to the sequence number following the
sequence number of the last in-sequence acknowledged packet and smaller than the
sequence number of the next packet to be transmitted for the first time, and detecting that
the status report includes an erroneous sequence number when a negatively acknowledged

sequence number is not within the abovementioned range.
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A record 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 GSA as part of that agency's responsibility to recommend improvements in records
management practices and programs, under authority of 44 U.5.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.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant|
to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.8.C. 1561. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published applicaticn, an application open to public inspections or an issued
patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the
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PATENT
Docket No ASTP0061USA

COMBINED DECLARATION AND POWER OF ATTORNEY

As a below named inventor , [ hereby declare that :

I believe I am the sole (if only one name appears below) , or joint (if more than one name
appears) , original and first inventor of the subject matter which is claimed and for which a
patent is sought on the invention entitled :

"Error Handling In A Wireless Communications System"

+ The specification for the above entitled invention is filed herewith.
The specification for the above entitled invention was filed previously

with application serial number: Filing Date:

I hereby state that I have reviewed and understand the contents of the above identified
specification, including the claims, as amended by any amendment referred to above.

I acknowledge the duty to disclose information which is material to the patentability of
the invention disclosed in this application in accordance with Title 37, Code of Federal
Regulations, Section 1.56 (a). 1 further acknowledge the duty in any continuation-in-part
application to disclose to the Patent and Trademark Office all information known to be material
to the patentability of the invention disclosed in this application, as defined in 1.56, which
became available to me between the filing date of the prior application and the filing date of this
application.

PRIORITY CLAIM

There is no claim of priority
+  Claim of priority is based on the following:

(1) This is a Non-Provisional of U.S. provisional application No.:60/594.415.
filed 2005/04/05

POWER OF ATTORNEY and
CORRESPONDENCE ADDRESS INDICATION

I hereby revoke all previous powers of attorney given in the above-identified application.

I hereby appoint the practitioners associated with the Customer Number: 027765 as my/our attorney(s) or
agent(s) to prosecute the application identified above, and to transact all business in the United States Patent
and Trademark Office connected therewith.

Please recognize or change the correspondence address for the above-identified application to the address
associated with the above-mentioned Customer Number.
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DECLARATION

I hereby declare that all statements niade herein of my own knowledge are troe and that
all statements made on information and belief are belicved to be true: and further that these
statements wers made with the knowledge that willful false statements und the like so made wre
punishable by fine or bnprisonment or both under Section 1001 of Title 18 of the United States
Code and that such willful false statenients may jeopardize the validity of the application or any

patent issued hereon,

(S B\ AL FL a8 \ ——
Date: ,QM S 2o0f, %«» %fa“f%;ﬁ?%}ffvj_
U Lo
Printed Name:  Sam Shizw-Shiang Jiang
Past Office Address:  4F, No.150, Li-Te Rd., Peitou, Taipei City, Taiwan,

and Residence R.O.C.
Citizen of: R.O.C.

Combined Declaratio d Power of Attarney, Page 2 of 2
ormbined Declaration and Power of. . Fag 7y F#NPO.PO00] E-US

NPORAST-POCE1-USA:0
DSBO-095U004975

CUST#94100
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I believe I am the sole (if only one name appears below) , or joint (if more than one name
appears) , original and first inventor of the subject matter which is claimed and for which a
patent is sought on the invention entitled :

"Error Handling In A Wireless Communications System"

+ The specification for the above entitled invention is filed herewith.
The specification for the above entitled invention was filed previously

with application serial number: Filing Date:

I hereby state that I have reviewed and understand the contents of the above identified
specification, including the claims, as amended by any amendment referred to above.

I acknowledge the duty to disclose information which is material to the patentability of
the invention disclosed in this application in accordance with Title 37, Code of Federal
Regulations, Section 1.56 (a). 1 further acknowledge the duty in any continuation-in-part
application to disclose to the Patent and Trademark Office all information known to be material
to the patentability of the invention disclosed in this application, as defined in 1.56, which
became available to me between the filing date of the prior application and the filing date of this
application.

PRIORITY CLAIM

There is no claim of priority
+  Claim of priority is based on the following:

(1) This is a Non-Provisional of U.S. provisional application No.:60/594.415.
filed 2005/04/05

POWER OF ATTORNEY and
CORRESPONDENCE ADDRESS INDICATION

I hereby revoke all previous powers of attorney given in the above-identified application.

I hereby appoint the practitioners associated with the Customer Number: 027765 as my/our attorney(s) or
agent(s) to prosecute the application identified above, and to transact all business in the United States Patent
and Trademark Office connected therewith.

Please recognize or change the correspondence address for the above-identified application to the address
associated with the above-mentioned Customer Number.
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punishable by fine or bnprisonment or both under Section 1001 of Title 18 of the United States
Code and that such willful false statenients may jeopardize the validity of the application or any
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
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If a new application is being filed and the application includes the necessary components for a filing date (see
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