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Under the Paperwork Reduction Act of 1985 _no

D persons are required to respond to a collection of informa

PTO/SB/U5 (01-04)
Approved for use through 07/31/2006. OMB 0651-0032
U.S. Patent and Trademark Office. U.S. DEPARTMENT OF COMMERCE

tion unless it displays a valid OMB control number. O
_us_.ﬁ B ==
UTILITY Attorney Docket No. 0101-p02 by =
' nw =g
PATENT APPLICATION First Invertor CIOFFI S0 =8
TRANSMITTAL Title ADAPTIVE FEC CODEWORD MAN EZE =
\ (Only for new nonprovisional applications under 37 CFR 1.53(b)) Express Mail Label No. EU527445982US J 8’) - =
- =
Mail Stop Patent Application
APPLICATION ELEMENTS ADDRESS TO: Commissioner for Patents
See MPEP chapter 600 concerning utility patent application contents. :ig; :&xﬁr\?g 22313-1450

1.4
2.3
3.[J

Fee Transmittal Fom (e.g., PTO/SB/17)
(Submit an original and a duplicate for fee processing)
Applicant claims small entity status.

See 37 CFR 1.27.

Specification [Total Pages,
(preferred arrangement set forth below)
- Descriptive title of the invention
- Cross Reference to Related Applications
- Statement Regarding Fed sponsored R & D
- Reference to sequence listing, a table,
or a computer program listing appendix
- Background of the Invention
- Brief Summary of the Invention
- Brief Description of the Drawings (if filed)
- Detailed Description
- Claim(s)
- Abstract of the Disclosure

46

4 Drawing(s) (35 U.S.C. 113)

5. Oath or Declaration
a. Newly executed (original or copy)

b. [] Copy from a prior application (37 CFR 1.63(d))

J.C] DELETION OF INVENTOR(S)
Signed statement attached deleting inventor(s)

name in the prior application, see 37 CFR
1.63(d)(2) and 1.33(b).

6. [] Application Data Sheet. See 37 CFR 1.76

[Total Sheets 8

[Total Sheets 2

(for continuation/divisional with Box 18 completed)

7. D CD-ROM or CD-R in duplicate, large table or
Computer Program (Appendix)
8. Nucleotide and/or Amino Acid Sequence Submission
(if applicable, all necessary)

a. Computer Readable Form (CRF)
b. Specification Sequence Listing on:
i. 3 CD-ROM or CD-R (2 copies); or

i. ] Paper

C. D Statements verifying identity of above copies

ACCOMPANYING APPLICATION PARTS

o. 3
) 10. [

Assignment Papers (cover sheet & document(s))
37 CFR 3.73(b) Statement Power of

(when there is an assignee) — Attomey
] 1. D English Translation Document (if applicable)
12.[] Information Disclosure Copies of IDS
Statement (IDS)/PTO-1449 Citations
13. E Preliminary Amendment

14,
15. (3
16.

Return Receipt Postcard (MPEP 503)
(Should be specifically itemized)

Certified Copy of Priority Document(s)

(if foreign priority is claimed)

Nonpublication Request under 35 U.S.C. 122

(b)(2)(B)(i). Applicant must attach form PTO/SB/35
or its equivalent.

Other: Transmittal letter;. Ced.aof ...,

17.

D Continuation

Q Divisional

Prior application information: Examiner

E Continuation-in-part (CIP)

18. If a CONTINUING APPLICATION, check appropriate box, and supply the requisite information below and in the first sentence of the
specification following the title, or in an Application Data Sheet under 37 CFR 1.76:

of prior application No.: ... ..........coccoeeiiiieie s

Art Unit:

For CONTINUATION OR DIVISIONAL APPS only; The entire disclosure of the prior application, from which an oath or declaration is supplied under Box

5b, is considered a part of the disclosure of the accompanying continuation or divisional application and is hereby incorporated by reference.
The incorporation can only be relied upon when a portion has been inadvertently omitted from the submitted application parts.

19. CORRESPONDENCE ADDRESS
Customer Number: 36171 or [J Correspondence address below

Name

Ad.dress

City . | State J/ Zip Code

Country Teleph I Fax
[ Name (Print/Type) |C. Thomas Sylke Maﬁon No. (Attorney/Agent) |32,312 R
\ Signature ’/,'//4,, Date |08 March 2004

This collection of information is required by 37 CFR 1.53(b). The inform

USPTO to process) an application. Confidentiality is governed by 35 U.S.

is required to obtain or retain a benefit by the public which is to file (and by the

" 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 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: Mail Stop Patent Application, Commissioner for Patents, 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.

IPR2025-00395

Petitioners' Exhibit 1004
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PTO/SB/7 (10-03)
Approved for use through 07/31/2006. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995 no persons are required to respond to a collection of information unless it displays a valid OMB control number.
FEE TRANSMITTAL B B
Application Number ‘

for FY 2004 ——

; ) " First Named Inventor | CIOFFI
Effective 10/01/2003. Patent fees are subject to annual revision.
Examiner Name
Art Unit
kTOTAL AMOUNT OF PAYMENT (%) 520.00 Attorney Docket No. 0101-p02 )

Applicant claims small entity status. See 37 CFR 1.27

METHOD OF PAYMENT (check all that apply) FEE CALCULATION (continued)

. — v -
DCheck Credll card D O?dneery DOther [:]None L3a ADD‘|T|0NAL FEES
rge Entity ; Small Entity
D Deposit Account:

. Fee Fee IFee Fee Fee Description
Eeposﬂt Code ($) |Code ($) P Fee Paid
Nommber _ 1051 130 |2051 65 Surcharge - late filing fee or oath
Deposit 1052 50 2052 25 Surcharge - late provisional filing fee or
Aﬁcoum cover sheet
ame

1053 130 {1053 130 Non-English specification
1812 2,520 {1812 2,520 For filing a request for ex parte reexamination

1804 920*} 1804 920* Requesting publication of SIR prior to
Examiner action

The Director is authorized to: (check all that apply)
Charge fee(s) indicated below D Credit any overpayments

DCharge any additional fee(s) or any underpayment of fee(s)

DCharge fee(s) indicated below, except for the filing fee 1805 1,840*| 1805 1,840* Requesting publication of SIR after
to the above-identified deposit account. . Examiner action
FEE CALCULATION 1251 110 ] 2251 55 IéxttenS{on :or replly wr't;l'n first mznth N
1252 420 | 2252 210 Extension for reply within second mon
1. BASIC FILING FEE , o
Large Entity Small Entity Fee P 1253 950 | 2253 475 Extension for reply within third month
Fee Fee |Fee Fee Fee Description ee Paid 1254 1.480 | 2254 740 ; ithi
Code §) fCode (5] — . Extensfon for reply w‘rlhfn fourth month
1001 770 2001 385 Utility filing fee 35500 1255 2,010 | 2255 1,005 Extension for reply within fifth month
1002 340 [2002 170 Design filing fee - 1401 330 | 2401 165 Notice of Appeal
1003 530 2003 265 Plant filing fee 1402 330 | 2402 165 Filing a brief in support of an appeal
1004 770 |2004 385 Reissue filing fee 1403 290 | 2403 145 Request for oral hearing
1005 160 2005 80 Provisional filing fee 1451 1,510 | 1451 1,510 Petition to institute a public use proceeding
SUBTOTAL (1) [($) 385.00 1452 110 | 2452 55 Petition to revive - unavoidable
1453 1,330 | 2453 665 Petition to revive - unintentional
2. EXTRA CLAIM FEES FOR UTILITge':‘mEnRBSSUE 1501 1,330 | 2501 665 Utility issue fee (or reissue)
Extra Claims [_pﬂg_ul Fee Paid | 1502 480 | 2502 240 Design issue fee
;";ZL‘;:?;:‘; 35 | 20~=[15 | xL9 135 1503 640 | 2503 320 Plant issue fee
Claims 3 ].a=[0 Ix[0__140 I| 1460 130| 1460 130 Petitions to the Commissioner
Multiple Dependent | 0 | 40 | .
1807 50| 1807 50 Processing fee under 37 CFR 1.17(q)
Large Entity | Small Entity - . 1806 180 | 1806 180 Submission of information Disclosure Stmt
Fee Fee Fee Fee Fee Description A '
Code (3 | code (5 SR szt o0 | soar o Recodng enchpeertassimentper
1202 18 2202 9 Claimsin excess of 20 _property {imes n properties
. 1809 770 | 2809 385 Filing a submission after final rejection
1201 86 2201 43 Independent claims in excess of 3 (37 CFR1.129(a)) .
1203 290 2203 145 Multiple dependent claim, if not paid § 1810 770 | 2810 385 For each additional invention to be
1204 86 2204 43 ** Reissue independent claims examined (37 CFR 1.129(b))
over original patent 1801 770 | 2801 385 Request for Continued Examination (RCE)
1205 18 2205 9 **Reissue claims in excess of 20 1802 900 1802 900 Request for expedited examination
and over original patent of a design application
Other fee (specif
SUBTOTAL (2) ($) 135.00 “Redu ed(bp Bayi) Filing Fee Paid
*or number previously paid, if greater; For Reissues, see above cec by Basic Fiing Fee Fal SUBTOTAL (3) |($) 0.00
SUBMITTED BY S // (Complete (if applicable))
Name (Print/Type) C. Thomas Sylke /// ’s"a”"”n’xo- I32,312 Telephone 414-431-2317
Signature Date |08 March 2004

WARNING: Information on this form may'become public. Credit card information should not
be included on this form. Provide credif card information and authorization on PTO-2038.
This collection of information is required by 37 CFR 1.17 and 1.27. 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 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. IPR2025-00395

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. Petitioners' Exhibit 1004
Page 2 of 240



SYLKE LAW OFFICES, LLC

756 NORTH MILWAUKEE STREET, SUITE 210
MILWAUKEE, WISCONSIN 53202
PHONE 414-431-2317
FAX 414-431-1317

March 8, 2004

Express Mail Label No, EU527445982US
MAIL STOP PATENT APPLICATION
Commissioner for Patents

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

Re:  New Non-Provisional Patent Application
Serial No.: Unknown
Title: ADAPTIVE FEC CODEWORD MANAGEMENT
Filing Date: Unknown '
Inventor: CIOFFI

Atty. Docket No. 0101-p02

Dear Sir or Madam:

Enclosed for filing via Express Mail are the following:

Utility Patent Application Transmittal Form PTO/SB/0S (1 pg);

Transmittal letter dated March 8, 2004 (w/Cert. of Express Mail dated March 8, 2004) (2 pgs);

Fee Transmittal Form PTO/SB/17 (1 pg + one duplicate for processing);

USPTO Credit Card Payment Form PTO-2038 dated March 8, 2004 for $520.00 (1 pg);

Patent Application (Specification - 46 pgs; Drawings - 8 pgs) claiming benefit of U.S.
Provisional Application No. 60/527,853 (Atty. Docket No. 0201-p01p), filed
December 7, 2003 and entitled “DYNAMIC MANAGEMENT OF
COMMUNICATION SYSTEM?”, which is incorporated by reference in its
entirety; :

Declaration executed March 7, 2004 by John M. Cioffi (2 pgs);

Nonpublication Request under 35 U.S.C. § 122(b)(2)(B)(i) PTO/SB/35 (1 pg);

- Power of Attorney executed by John M. Cioffi PTO/SB/81 (1 pg);

Cert. of Express Mail dated March 8, 2004; and
Return Receipt Postcard.

IPR2025-00395
Petitioners' Exhibit 1004
Page 3 of 240



P

MAIL STOP PATENT APPLICATION
Commissioner for Patents

March 8, 2004

Page 2

~ Please file the foregoing papers and acknowledge receipt of same by date-stamping and
returning the enclosed postcard. Please direct all correspondence and any questions to the

undersigned, Customer Number 36171. Thank you for your assistance.

Very truly ,

o L

C. Thomas Sylke
Reg. No. 32,312

Enclosures

Certifi 'E Mail
"Express Mail" mailing label number: EU527445982US
Date of Deposit: March 8, 2004
I hereby certify that the papers and fee identified above are being deposited with the United States Postal Service "Express Mail
Post Office to Addressee” on the date indicated above and is addressed to MAIL STOP PATENT APPLICATION,

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

Signature of person mailing papgfs and fee

C Thomas Sylke,
Printed name of person mailing paper and fee

IPR2025-00395

Petitioners' Exhibit 1004

Page 4 of 240



PTO/SB/35 (08-03)

Approved for use through 07/31/2006. OMB 0651-0031

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

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

( irst Named Inventor —— \
NONPUBLICATION REQUEST | | CLoFEL
UNDER e [ADAPT WE e <oBZWoRD
35 U.S.C. 122(b)(2)(B)(i) MANAGEMEVT
\ Attorney Docket Number O| O l-’ P o2 /

| hereby certify that the invention disclosed in the attached application has not and will not be
the subject of an application filed in another country, or under a multilateral agreement, that
requires publication at eighteen months after filing.

| hereby request that the attached application not be published under 35 U.S.C. 122(b).

B Marcn 2004 _@Z //5,

Date Signatdre'/

%1/6/- 43/'23/7 Q\\\t\oms &\\ﬁ&

Telephone number Typed or printéd name

. 3 /3\?—(1&*&0\*
Izeg.N 2 5 ‘)3

This request must be signed in compliance with 37 CFR 1.33(b) and submitted with the
application upon filing.

Applicant may rescind this nonpublication request at any time. If applicant rescinds a request
that an application not be published under 35 U.S.C. 122(b), the application will be scheduled
for publication at eighteen months from the earliest claimed filing date for which a benefit is
claimed. :

If applicant subsequently files an application directed to the invention disclosed in the attached
application in another country, or under a multilateral international agreement, that requires
publication of applications eighteen months after filing, the applicant must notify the United
States Patent and Trademark Office of such filing within forty-five (45) days after the date of
the filing of such foreign or international application. Failure to do so will result in
abandonment of this application (35 U.S.C. 122(b)(2)(B)(iii)).

This collection of information is required by 37 CFR 1.213(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 1.14. 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-PTO-9199 (1-800-786-9199) and selec! option 2.

IPR2025-00395

Petitioners' Exhibit 1004

Page 5 of 240
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Under the Paperwork Reduction Act of 1985 _no

D persons are required to respond to a collection of informa

PTO/SB/U5 (01-04)
Approved for use through 07/31/2006. OMB 0651-0032
U.S. Patent and Trademark Office. U.S. DEPARTMENT OF COMMERCE

tion unless it displays a valid OMB control number. O
_us_.ﬁ B ==
UTILITY Attorney Docket No. 0101-p02 by =
' nw =g
PATENT APPLICATION First Invertor CIOFFI S0 =8
TRANSMITTAL Title ADAPTIVE FEC CODEWORD MAN EZE =
\ (Only for new nonprovisional applications under 37 CFR 1.53(b)) Express Mail Label No. EU527445982US J 8’) - =
- =
Mail Stop Patent Application
APPLICATION ELEMENTS ADDRESS TO: Commissioner for Patents
See MPEP chapter 600 concerning utility patent application contents. :ig; :&xﬁr\?g 22313-1450

1.4
2.3
3.[J

Fee Transmittal Fom (e.g., PTO/SB/17)
(Submit an original and a duplicate for fee processing)
Applicant claims small entity status.

See 37 CFR 1.27.

Specification [Total Pages,
(preferred arrangement set forth below)
- Descriptive title of the invention
- Cross Reference to Related Applications
- Statement Regarding Fed sponsored R & D
- Reference to sequence listing, a table,
or a computer program listing appendix
- Background of the Invention
- Brief Summary of the Invention
- Brief Description of the Drawings (if filed)
- Detailed Description
- Claim(s)
- Abstract of the Disclosure

46

4 Drawing(s) (35 U.S.C. 113)

5. Oath or Declaration
a. Newly executed (original or copy)

b. [] Copy from a prior application (37 CFR 1.63(d))

J.C] DELETION OF INVENTOR(S)
Signed statement attached deleting inventor(s)

name in the prior application, see 37 CFR
1.63(d)(2) and 1.33(b).

6. [] Application Data Sheet. See 37 CFR 1.76

[Total Sheets 8

[Total Sheets 2

(for continuation/divisional with Box 18 completed)

7. D CD-ROM or CD-R in duplicate, large table or
Computer Program (Appendix)
8. Nucleotide and/or Amino Acid Sequence Submission
(if applicable, all necessary)

a. Computer Readable Form (CRF)
b. Specification Sequence Listing on:
i. 3 CD-ROM or CD-R (2 copies); or

i. ] Paper

C. D Statements verifying identity of above copies

ACCOMPANYING APPLICATION PARTS

o. 3
) 10. [

Assignment Papers (cover sheet & document(s))
37 CFR 3.73(b) Statement Power of

(when there is an assignee) — Attomey
] 1. D English Translation Document (if applicable)
12.[] Information Disclosure Copies of IDS
Statement (IDS)/PTO-1449 Citations
13. E Preliminary Amendment

14,
15. (3
16.

Return Receipt Postcard (MPEP 503)
(Should be specifically itemized)

Certified Copy of Priority Document(s)

(if foreign priority is claimed)

Nonpublication Request under 35 U.S.C. 122

(b)(2)(B)(i). Applicant must attach form PTO/SB/35
or its equivalent.

Other: Transmittal letter;. Ced.aof ...,

17.

D Continuation

Q Divisional

Prior application information: Examiner

E Continuation-in-part (CIP)

18. If a CONTINUING APPLICATION, check appropriate box, and supply the requisite information below and in the first sentence of the
specification following the title, or in an Application Data Sheet under 37 CFR 1.76:

of prior application No.: ... ..........coccoeeiiiieie s

Art Unit:

For CONTINUATION OR DIVISIONAL APPS only; The entire disclosure of the prior application, from which an oath or declaration is supplied under Box

5b, is considered a part of the disclosure of the accompanying continuation or divisional application and is hereby incorporated by reference.
The incorporation can only be relied upon when a portion has been inadvertently omitted from the submitted application parts.

19. CORRESPONDENCE ADDRESS
Customer Number: 36171 or [J Correspondence address below

Name

Ad.dress

City . | State J/ Zip Code

Country Teleph I Fax
[ Name (Print/Type) |C. Thomas Sylke Maﬁon No. (Attorney/Agent) |32,312 R
\ Signature ’/,'//4,, Date |08 March 2004

This collection of information is required by 37 CFR 1.53(b). The inform

USPTO to process) an application. Confidentiality is governed by 35 U.S.

is required to obtain or retain a benefit by the public which is to file (and by the

" 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 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: Mail Stop Patent Application, Commissioner for Patents, 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.

IPR2025-00395

Petitioners' Exhibit 1004

Page 6 of 240



PTO/SB/7 (10-03)
Approved for use through 07/31/2006. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995 no persons are required to respond to a collection of information unless it displays a valid OMB control number.
FEE TRANSMITTAL B B
Application Number ‘

for FY 2004 ——

; ) " First Named Inventor | CIOFFI
Effective 10/01/2003. Patent fees are subject to annual revision.
Examiner Name
Art Unit
kTOTAL AMOUNT OF PAYMENT (%) 520.00 Attorney Docket No. 0101-p02 )

Applicant claims small entity status. See 37 CFR 1.27

METHOD OF PAYMENT (check all that apply) FEE CALCULATION (continued)

. — v -
DCheck Credll card D O?dneery DOther [:]None L3a ADD‘|T|0NAL FEES
rge Entity ; Small Entity
D Deposit Account:

. Fee Fee IFee Fee Fee Description
Eeposﬂt Code ($) |Code ($) P Fee Paid
Nommber _ 1051 130 |2051 65 Surcharge - late filing fee or oath
Deposit 1052 50 2052 25 Surcharge - late provisional filing fee or
Aﬁcoum cover sheet
ame

1053 130 {1053 130 Non-English specification
1812 2,520 {1812 2,520 For filing a request for ex parte reexamination

1804 920*} 1804 920* Requesting publication of SIR prior to
Examiner action

The Director is authorized to: (check all that apply)
Charge fee(s) indicated below D Credit any overpayments

DCharge any additional fee(s) or any underpayment of fee(s)

DCharge fee(s) indicated below, except for the filing fee 1805 1,840*| 1805 1,840* Requesting publication of SIR after
to the above-identified deposit account. . Examiner action
FEE CALCULATION 1251 110 ] 2251 55 IéxttenS{on :or replly wr't;l'n first mznth N
1252 420 | 2252 210 Extension for reply within second mon
1. BASIC FILING FEE , o
Large Entity Small Entity Fee P 1253 950 | 2253 475 Extension for reply within third month
Fee Fee |Fee Fee Fee Description ee Paid 1254 1.480 | 2254 740 ; ithi
Code §) fCode (5] — . Extensfon for reply w‘rlhfn fourth month
1001 770 2001 385 Utility filing fee 35500 1255 2,010 | 2255 1,005 Extension for reply within fifth month
1002 340 [2002 170 Design filing fee - 1401 330 | 2401 165 Notice of Appeal
1003 530 2003 265 Plant filing fee 1402 330 | 2402 165 Filing a brief in support of an appeal
1004 770 |2004 385 Reissue filing fee 1403 290 | 2403 145 Request for oral hearing
1005 160 2005 80 Provisional filing fee 1451 1,510 | 1451 1,510 Petition to institute a public use proceeding
SUBTOTAL (1) [($) 385.00 1452 110 | 2452 55 Petition to revive - unavoidable
1453 1,330 | 2453 665 Petition to revive - unintentional
2. EXTRA CLAIM FEES FOR UTILITge':‘mEnRBSSUE 1501 1,330 | 2501 665 Utility issue fee (or reissue)
Extra Claims [_pﬂg_ul Fee Paid | 1502 480 | 2502 240 Design issue fee
;";ZL‘;:?;:‘; 35 | 20~=[15 | xL9 135 1503 640 | 2503 320 Plant issue fee
Claims 3 ].a=[0 Ix[0__140 I| 1460 130| 1460 130 Petitions to the Commissioner
Multiple Dependent | 0 | 40 | .
1807 50| 1807 50 Processing fee under 37 CFR 1.17(q)
Large Entity | Small Entity - . 1806 180 | 1806 180 Submission of information Disclosure Stmt
Fee Fee Fee Fee Fee Description A '
Code (3 | code (5 SR szt o0 | soar o Recodng enchpeertassimentper
1202 18 2202 9 Claimsin excess of 20 _property {imes n properties
. 1809 770 | 2809 385 Filing a submission after final rejection
1201 86 2201 43 Independent claims in excess of 3 (37 CFR1.129(a)) .
1203 290 2203 145 Multiple dependent claim, if not paid § 1810 770 | 2810 385 For each additional invention to be
1204 86 2204 43 ** Reissue independent claims examined (37 CFR 1.129(b))
over original patent 1801 770 | 2801 385 Request for Continued Examination (RCE)
1205 18 2205 9 **Reissue claims in excess of 20 1802 900 1802 900 Request for expedited examination
and over original patent of a design application
Other fee (specif
SUBTOTAL (2) ($) 135.00 “Redu ed(bp Bayi) Filing Fee Paid
*or number previously paid, if greater; For Reissues, see above cec by Basic Fiing Fee Fal SUBTOTAL (3) |($) 0.00
SUBMITTED BY S // (Complete (if applicable))
Name (Print/Type) C. Thomas Sylke /// ’s"a”"”n’xo- I32,312 Telephone 414-431-2317
Signature Date |08 March 2004

WARNING: Information on this form may'become public. Credit card information should not
be included on this form. Provide credif card information and authorization on PTO-2038.
This collection of information is required by 37 CFR 1.17 and 1.27. 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 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. IPR2025-00395

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. Petitioners' Exhibit 1004
Page 7 of 240



SYLKE LAW OFFICES, LLC

756 NORTH MILWAUKEE STREET, SUITE 210
MILWAUKEE, WISCONSIN 53202
PHONE 414-431-2317
FAX 414-431-1317

March 8, 2004

Express Mail Label No, EU527445982US
MAIL STOP PATENT APPLICATION
Commissioner for Patents

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

Re:  New Non-Provisional Patent Application
Serial No.: Unknown
Title: ADAPTIVE FEC CODEWORD MANAGEMENT
Filing Date: Unknown '
Inventor: CIOFFI

Atty. Docket No. 0101-p02

Dear Sir or Madam:

Enclosed for filing via Express Mail are the following:

Utility Patent Application Transmittal Form PTO/SB/0S (1 pg);

Transmittal letter dated March 8, 2004 (w/Cert. of Express Mail dated March 8, 2004) (2 pgs);

Fee Transmittal Form PTO/SB/17 (1 pg + one duplicate for processing);
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BACKGROUND OF THE INVENTION

Field of the Invention

This invention relates generally to methods, systems and apparatus for managing
digital communications systems. More specifically, this invention relates to dynamically
controlling system parameters that affect performance in communication systems such as

DSL systems.

Description of Related Art

Digital subscriber line (DSL) technologies provide potentially large bandwidth for
digital communication over existing telephone subscriber lines (referred to as loops
and/or the copper plant). Telephone subscriber lines can provide this bandwidth despite
their original design for only voice band analog communication. In particular,
asymmetric DSL (ADSL) can adjust to the characteristics of the subscriber line by using a
discrete multitone (DMT) line code that assigns a number of bits to each tone (or sub-
carrier), which can be adjusted to channel conditions as determined during training and
initialization of the modems (typically transceivers that function as both transmitters and

receivers) at each end of the subscriber line.

Impulse noise, other noise and other sources of error can substantially impact the
accuracy of data transmitted by ADSL and other communications systems. Various
techniques have been developed for reducing, avoiding and/or repairing the damage done
to data during transmission by such error. These error reduction/avoidance/repair
techniques have performance costs for a communication system in which they are used.
As is well known in the art, interleaving can reduce and/or eliminate adverse error effects
by distributing errors generated by noise and other sources during transmission.

Interleaving is a coding technique commonly used to increase the performance of
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transmission systems by decreasing errors in the system. Prior to transmission,
interleaving rearranges transmission data to improve the error-correction performance of

redundancy coding techniques by spreading errors out over more bytes of data.

The interleave “depth” is preferably defined conceptually and most generally as
the distance between bits that originally were adjacent to one another. The interleave
depth is altered by varying the distance between originally adjacent bits. Increasing the
interleave depth improves the error correction capability of a given system. However, as
discussed in more detail below, interleaving increases the transmission latency (that is,
the time required for data to traverse the end-to-end transmission path) of the system. .
The interleave depth also may be a numerical value D that will be explained in more

detail below.

One redundancy coding technique used in connection with interleaving is forward
error correction (FEC) employing Reed-Solomon encoding, which is well known to those
skilled in the art. FEC takes data to be transmitted by a user (referred to as “payload”
data) and generates codewords that contain the “payload” data bytes and parity bytes
(which also may be referred to as “redundancy” bytes in ADSL standards and various
other publications), which assist a system receiver in checking for errors in transmitted

data. These FEC codewords are inputs to a programmed transmitter interleaver.

Reed-Solomon codewords are made up of K data or information bytes (the user’s
payload data) and R parity bytes, totaling N bytes in each codeword (that is, K+R=N).
Typically N must be 255 or less and DSL systems use only even numbers. The ADSL1
standard describes the methods used in FEC coding for that type of system and explains
the use of FEC encoding and interleaving in detail. As noted in the ADSLI standard, the
FEC coder takes in S mux data frames of K« bytes of payload data and appends R FEC
redundancy bytes to produce the FEC codeword of length Npgc=SxKnutR bytes. The

FEC output data frames contain Nggc/S bytes, which is an integer.

In communication systems such as ADSL that use DMT techniques, each
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codeword may contain all or part of one or more DMT symbols. The variable S is used to
refer to the number of DMT symbols present in each FEC codeword. Typically S=1 for
fast transmission (low delay mode), since spanning more than one symbol introduces
extra delay. In DSL, S can be a rational fraction as low as 1/3 (or effectively even lower
in VDSL standards) and can be greater than 1. In some embodiments of the present

invention, a modem may compute its S value based on other parameters.

The N, K, S and D parameters are directly specified by modem pairs in ADSL. In
ADSLI (or G.992.1/2), the downstream FEC settings for N, R, S, and D are determined
by the transmitter (or ATU-C), while in ADSL2 (or G.992.3/4/5) the downstream FEC
settings N, R, S and D and related parameters are determined by the downstream receiver
(ATU-R) during loading. Upstream FEC settings are set by the ATU-C in both ADSL1
and ADSL2. The setting of S allows a modem the flexibility to match a the requested
data rate with whatever internal overhead it determines it should use. If the modem also
is told S, the modem might be put into a quandary of incompatible or otherwise
conflicting requirements. Earlier systems have not used adaptive programming of the N,
K and D parameters. While one system implemented by Alcatel currently allows 3
choices for D only, disadvantageously, the 2 choices useful for addressing impulse noise

and the like have excessive delays and cause higher layer protocols to be less efficient.

Interleaving FEC codewords introduces a transmission delay (or “latency”), which
can be a significant drawback in DSL systems. The latency associated with interleaving
can constitute a significant portion of a system’s overall latency. High latency can have a
substantial negative impact on system performance, especially when the system is
operating at high data transmission rates. The impact is especially pronounced for
systems where many end-to-end transmissions are required to accomplish a task (for
example, systems utilizing TCP/IP to send a large file). Accordingly, providers generally
strive to minimize latency through their systems, though still tolerate it to gain the
benefits of interleaving and offset adverse error effects. Therefore, it is desirable to

minimize the interleaving necessary to achieve desired performance.
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Some prior art systems use “adaptive” interleaving, which allows different
interleaving depths to be applied to different transmissions. Adaptive interleavers are
known to those skilled in the art. U.S. Pat. Nos. 4,901,319 and 6,546,509 describe
adaptive interleaving systems, which adjust for various channel problems, noise and other
sources of error. However, they require changes to the interleaving depths (denoted by
the variable D) to be applied to-different transmissions, which in turn alters the latency of

the system.

Where the interleave depth is adaptively increased to reduce the error rate in
earlier systems, the latency of the system increases, adversely affecting system
performance and possibly leading to other performance-related problems. In addition,
increasing interleave depth (and thus latency) may violate standards relating to prescribed
latencies that are permitted for operatién of a transceiver in an ADSL system. In some
cases, increasing interleave depth even a small amount may compel large increases in
latency due to the fact that some standards have discrete latency values. Therefore, a
small, adaptive “bump up” in interleave depth by an adaptive interleaver may lead to a
disproportionately large increase in latency, agaén a highly undesirable consequence of

error correction.

ADSL standards prescribe some latencies. For example, in most implementations
of ADSL1, the available latency delays typically are 4 ms and 24 ms (though occasionally
a third option of 16 ms might be available) and are set by the DSLAM manufacturer’s
default for both upstream and downstream. In ADSL2 and ADSL2+ (G.992.5), the
available latencies are set by the operator between 2 ms and 20 ms using the element
management system (a data acquisition system, described in detail in G.997.1, that allows
a service provider to implement control parameters such as the INP value and maximum
interleaving delay), which conveys the preference to the line’s modems, including the
downstream receiver (ATU-R). That receiver selects the N, R and D parameters using a
minimum impulse noise protection value or impulse strength indicator (called INP in

(G.992.3/4/5 and the related G.997.1), depending on vendor-imposed default options
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(sometimes referred to as “profiles™). The maximum interleaving delay and INP values in
the G.992.3/4/5 and G.997.1 standards (which are incorporated herein in their entireties
by reference for all purposes) however must be supplied upon initialization of the modem

and there is no way to know any error measurements before data transmission. Emerging

VDSL standards also use Reed Solomon codes and may have INP/Delay and/or N, R and _

D specification capability, depending on their evolution. Also, SHDSL standards may
use bonding and Reed Solomon cbdes also and the same basic methods apply there to the
setting of the N, R and D parameters or their equivalents like INP/Maximum Interleaving
Delay. However, as can be seen from the available latency values in these systems,
having to go to a higher latency as a result of adaptive interleaving and the like can mean

a substantial increase in transmission delay.

Systems, methods and techniques that permit adjustment of a communications
system to compeﬁsate for changing channel and other conditions, including noise effects,
while minimizing and/or preserving the latency characteristics of the system would
represent a significant advancement in the art. Moreover, maintainingla fixed latency
delay for interleaving of data in an ADSL system, while adaptively adjusting the system
to meet one or more error rate requirements would likewise constitute a significant

advancement in the art.
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BRIEF SUMMARY OF THE INVENTION

Adaptive FEC coding is used to adjust the codeword composition of FEC
codewords in a communication system. A codeword composition ratio may be adjusted
in response to variance of a measured transmission error value from a target transmission
error value in the system. The codeword composition ratio may be any quantity or value
that represents the relation between the payload and parity bytes in the applicable FEC
coding scheme. Adjustment of the codeword composition ratio may be adjusting
parameters such as the N, K and/or R values in ADSL1 systems or the INP and/or
maximum interleaving delay values in ADSL2 systems. A controller may be used to
monitor, analyze and adjust the various values used in adaptively managing FEC coding.
The present invention may be implemented in a transmission system in which a

transmitter transmits data to a receiver via a transmission channel, such as a DSL system.

In some embodiments of the present invention, a controller for an adaptive FEC
coder uses a codeword composition ratio (CCR) that is a quantity or value that represents
the relation between the payload and parity bytes in the applicable FEC coding scheme.
The FEC coder is used in a communication system in which a transmitter sends data to a
receiver via a channel using FEC coding, interleaving and an original transmission
latency. The controller includes means, such as a transmission error value monitor,
coupled to the communication system for acquiring a measured transmission error value
(MEV). Coupled to this monitor is means for analyzing the MEV relative to a target
transmission error value (TEV). Means for generating one or more control signals is
coupled to the analyzing means and generates appropriate output control signals that are

used to adjust the CCR and/or the interleave depth in the transmission system.

A method according to one or more embodiments of the present invention
includes selecting a CCR and transmitting data using that codeword composition and the

FEC coding scheme. An MEV is acquired and analyzed relative to a TEV. If the MEV
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differs sufficiently from the TEV, the CCR can be adjusted to compensate for the
difference. Adjusting the CCR can be accomplished by changing one or more of the
codeword composition parameters (such as the N, K and/or R values in an ADSL1
system, or the INP and/or maximum interleaving delay values in an ADSL?2 system). If
desired, the acquisition, analysis and adjustment steps can be repeated one or more times
to permit updating of the communication system performance to address changing

conditions and operational behavior.

A transmission system can implement the controller and/or utilize one or more of
the methods of the present invention, as will be appreciated by those skilled in the art.
The controller can be coupled to an FEC coder in a transmitter and to another system
components, such as a receiver and/or decoder. Data acquired by the controller can be
used to generate control signals that instruct the transmitter and/or receiver coding-related

components to adjust their operation.

The controller in these embodiments may be a dynamic spectrum manager or
similar entity residing within or outside a central office. The transmission error value(s)
used in embodiments of the present invention can be based upon or be computed from the
bit error rate, errored seconds, errored minutes, the number of code violations over a fixed
period of time, the signal-to-noise ratio measured at the receiver, the TCP/IP or other
protocol throughput at a higher level and/or other quantities obvious to those skilled in

the art that represent the amount or level of error detectable in a given system.

Further details and advantages of the invention are provided in the following

Detailed Description and the associated Figures.
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BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING

The present invention will be readily understood by the following detailed
description in conjunction with the accompanying drawings, wherein like reference

numerals designate like structural elements, and in which:

Figure 1 is a schematic block diagram of an ADSL reference model system from

the ADSLI standard.

Figure 2 is a schematic block diagram showing the relevant portions of the
transmitter reference models from the ADSL1 standard for ATU-R and ATU-C

transmitters using synchronous and asynchronous data transport.

Figure 3 is a schematic block diagram showing the relevant portions of a receiver

usable with one or more embodiments of the present invention.

Figure 4 is a process flow diagram of a method representing one embodiment of

the present invention.
Figure 5 is a block diagram of one embodiment of a controller.

Figure 6 is a block schematic diagram of communication system implementing

one embodiment of the present invention.

Figure 7 is a block schematic diagram of a DSL communication system

implementing one embodiment of the present invention.

Figure 8 is a block diagram of a typical computer system suitable for

implementing an embodiment of the present invention.
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DETAILED DESCRIPTION OF THE INVENTION

The following detailed description of the invention will refer to one or more
embodiments of the invention, but is not limited to such embodiments. Rather, the
detailed description is intended only to be illustrative. Those skilled in the art will readily
appreciate that the detailed description given herein with respect to the Figures is
provided for explanatory purposes as the invention extends beyond these limited

embodiments. ,

The present invention allows for adjustments to the transniission error rate of a
communications system using data codewords, without affecting the latency of data
transmission through the system between a transmitter and a receiver. This transmission
error rate adjustment is accomplished using changes to a codeword composition ratio (for
example, by changing at least one codeword length parameter) when a measured
transmission error value (or MEV) differs sufficiently from a target transmission error
value (or TEV). For example, when the measured bit error rate (BER) of transmissions in
a communication system differs sufficiently from a target BER (for example, where the
measured BER is sufficiently above a threshold maximum error rate), the composition of
codewords used in FEC/interleaving is adjusted to meet the target BER, while leaving the

latency unaffected (or possibly reduced). -

The transmission error value(s) used in the present invention can be one or more
of the following (or can be based upon one or more of the following) -- the bit error rate,
errored seconds, errored minutes, the number of code violations over a fixed period of
time, the signal-to-noise ratio measured at the receiver, the TCP/IP or other protocol
throughput at a higher level and/or other quantities obvious to those skilled in the art that
represent the amount or level of error detectable in a given system. The codeword
parameters are adaptively adjusted (for example, by a signal sent by a computer-

implemented controller), resulting in an increase or decrease in data rate, until an
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acceptable error rate is achieved (while also, in some embodiments of the present
invention, meeting power, margin and/or other system operating requirements and/or

goals).

As described in more detail below, a controller implementing one or more
embodiments of the present invention can be a dynamic spectrum manager or spectrum
management center and can be a computer-implemented device or combination of
devices that monitors the appropriate transmission error value(s). The controller may
directly or indirectly dictate/require changes in codeword composition by users coupled to
the controller or may only recommend changes to those users. (The phrases “coupled
with” and “coupled to” and the like are used herein to describe a connection between two
elements and/or components and are intended to mean cdupled either directly together, or
indirectly, for example via one or more intervening elements.) In some embodiments,
transmitters to which the controller is coupled all reside in the same location (for
example, a DSL central office) and may or may not share a common binder for their
respective transmission channels. The structure, programming and other specific features
of a controller usable in connection with embodiments of the present invention will be

apparent to those skilled in the art after reviewing the present disclosure.

The present invention changes the structure of the codewords provided for
interleaving of data to protect against the adverse effects of errors without increasing the
transmission latency. The following values and/or variables are used in the ADSL1

standard:
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Value/variable Description

Number of payload data bytes in each mux data frame, which is a

K DMT symbol (Figure 2, Point A)
S Number of DMT symbols per codeword
(S xK) Number of payload data bytes per codeword
R Number of parity (or redundancy) bytes per codeword

Total number of bytes (combined payload data and

Nrgc = (SxK)+R parity/redundancy) per codeword

N;=N/S Number of bytes per FEC output data frame (Figure 2, Point B)

D Interleaving depth in codewords

The following examples of embodiments of the present invention may use ADSL
systems as exemplary communications systems. Within these ADSL systems, Reed-
Solomon coding is used for FEC. However, as will be appreciated by those skilled in the
art, embodiments of the present invention may be applied to various communications and
cbding systems and the invention is not limited to any particular system. The present
invention can be used in any data transmission system that uses codeword-type data

structures.

Figure 1 shows an ADSL reference model system from the ADSL1 standard
(G.dmt or G.992.1), which is incorporated herein in its entirety by reference for all
purposes. Sﬁnilar figures could be composed based on one or more DSL standards that
may or may not include splitters, such as ADSL-Lite (G.992.2), ADSL2 (G.992.3),
ADSL2-Lite G.992.4, ADSL2+ (G.992.5) and the G.993.x emerging VDSL standards, as
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well as the G.991.1 and G.991.2 SHDSL standards, all with and without bondi’ng. In
particular, when splitters are not used, the types of intermittent noise for which the
invention disclosed herein provides protgction may be more prevalent. Figure 2 shows
the relevant portions of the transmitter reference models from the ADSL] standard for
ATU-R and ATU-C transmitters using synchronous and asynchronous data transport.

These models are well known to those skilled in the art.

The ADSLI1 standard does not specify receiver operation in as much detail as the
transmitter, permitting a great deal of flexibility. The relevant portions of a typical design
of a receiver that can be used in connection with the transmitter of Figure 2 are illustrated
in Figure 3. The functional blocks depicted in both Figures 1-3 may be physically
performed by specialized circuitry or be programmed into a digital signal processor or
other processor or by a combination of such elements. For example, combinations of

blocks may be housed and operate within a single modem/transceiver.

Many of the receiver functions (for example, the demodulator, decoder,
descrambler and de-interleaver) perform the inverse of their related transmitter functions.
Some components may be unique to the receiver (for example, a time domain equalizer,
a frequency domain equalizer, and an automatic gain control). The job of some of the
receiver functions in an ADSL modem is to recover and process the transmitted signal for
presentation to the demodulator. The demodulator's task is to retrieve the digital bits that

form the payload data of the transmitted message.

In Figure 2 the payload data 210 provided to the transmitter 200 is supplied to a
framer (multiplexer and sync control) 212. Data that is to be handled in a “fast” data path
204 in an ADSLI system (without interleaving) is sent for assignment of a fast cyclic
redundancy code prefix (crcy) at 214 and then on to a scrambler and FEC coder 224. Data
to be interleaved is sent through an interleave path 208 for assignment of an interleaving
cyclic redundancy code prefix (crc;) at 218 and then on to a scrambler and FEC coder

228. The crc; prefix and payload data are configured into Reed-Solomon codewords in
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coder 228 and sent to the interleaver 238 for interleaving. ADSL employs FEC coding
based on Reed-Solomon codes using GF(256); the use of GF(256) permits the Galois
field elements to be represented by bytes, and codewords may have up to 255 bytes. The
bits of a codeword are allocated among the sub-carriers (during tone ordering at 240 in
Figure 2) and, after constellation encoding in encoder 250, are presented for modulation
(for example, using an inverse discrete Fourier transform, for example, at 260 in Figure 2)
to form an ADSL symbol for transmission as transmitted data 280. Aé noted in‘the
ADSL]1 standard, the FEC coder 228 takes in S mux data frames from Point A and
appends R FEC redundancy bytes to produce the FEC codeword of length Nggc=(SxK+R)
bytes. The FEC output data frames at Point B thus contain N=Nggc/S bytes, which is an

integer.

It should be noted that Nggc and N contain different numbers of bytes whenever
S#1 in ADSL1. However, the ratio of total bytes to payload bytes for each of these
different N values is the same, though notation in the ADSL1 standard is confusing since
K is not the total number of payload bytes per codeword when S£1. SxK is instead.
Those skilled in the art will recognize the applicability of the present invention and
general principles pertaining to the present invention when discussed in connection with
the codeword values K, N and R and their relative proportions. For ease of notation in
the following discussion, K wili refer generally to the number of payload bytes in each
FEC codeword, R will refer generally to the number of redundancy bytes in each FEC

codeword, and N will refer generally to the total number of bytes in each FEC codeword.

As noted in the ADSLI standard, because of the addition of FEC redundancy
bytes and data interleaving, the data frames (that is, bit level data prior to constellation
encoding) have different structural appearances at the three reference points through the
transmitter 200. As shown in Figure 2, the data framing reference points are Point A
(multiplexed, synchronized data after the appropriate CRC has been inserted), Point B
(data frames generated at the output of the FEC encoder at the DMT symbol rate, where
an FEC block may span more than one DMT symbol period), and Point C (data frames
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presented to the constellation encoder 250).

The present invention focuses on adjusting one or more codeword parameters

-outside of the interleaver in a typical communication system. Earlier systems have

ignored adaptive codeword generation and adjustment and, instead, have focused only on
programming the D parameter alone in the interleaver (and, of these systems, most allow
only 2 or 3 choices). Codeword parameters such as the N parameter can be far more
important, and have been missed by earlier systems. There has been no interface to
program/adapt codewords and these parameters have been fixed in firmware in delivered
products (even though some standards allow two modems to tell each other what choices
they have in firmware, nothing has been developed in this regard). As will be appreciated
by those skilled in the art, embodiments of the present invention typically allow finer
tuning of error correction in the communication system in which the present invention is
implemented and allow system operators and users to maintain critical performance
parameters such as latency, while providing an adaptable operational environment. While
changes to the codeword structure produce changes in data rates, latency problems can be

reduced or eliminated.

Per the ADSL1 standard, the following coding capability values may be used for
R, S and D (the interleaver depth D is measured in codewords, not bytes) in the ATU-C
(per the ADSLI standard) and the ATU-R (per the ADSL1 standard):

Value ATU-C ATU-R
R 0,2,4,6,8, 10, 12, 14, 16 0,2,4,6,8,10,12, 14, 16
S 1,2,4,8,16 1,2,4,8,16
D 1,2, 4,8, 16, 32, 64 1,2,4,8

Generally, FEC coding uses parity bits/bytes to permit receiver correction of

errors caused by noise and other error-generating phenomena. In an ADSLI system, a
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transmitter takes S mux data frames available at Point A of Figure 2, each mux data
frame having K bytes of payload data, and creates FEC output data frames that are
presented to the interleaver at Point B. The FEC coder takes the original (SxK) payload
data bytes and adds R parity bytes to form a codeword having N total bytes. FEC output
data frames having N/S bytes are then output from the FEC coder. The ADSL1 standard

provides a detailed description of the framing of data according to that standard.

G.997.1 and the ADSL1 standard define the maximum ADSL latency (line delay)
when data is interleaved. This ADSL line delay parameter is the requested transmission
delay introduced by interleaving and the FEC process. The delay is defined based on the
number of DMT symbols per codeword (S) and interleaving depth (D). In prior practice,
the ATU-C and ATU-R chose their S and D parameters so that they were equal to or as
close as possible to the requested delay. In the ADSL] standard, the delay is defined as
(4 + (S-1)/4 + S*D/4) ms. The minimum delay occurs when S=1 and D=1 (those values’
minimums) and is a function of the DMT transmission system and not the interleaving or

FEC structure. ADSL?2 uses a similar, though not identical formula for the delay.

Using embodiments of the present invention, a desired error rate can be achieved
by adjusting one or more of FEC codeword composition parameters, while optimizing

DSL use (for example, maximizing the transmission data rate and not increasing latency)

. within that constraint. In one embodiment of the present invention, shown in Figure 4, a

method 400 commences with communications system transmitting data via a
transmission channel between a transmitter and a receiver at step 405. These
transmissions use an original codeword composition ratio (CCR), which in the following

illustrative discussion is defined as either:

CCR = Payload data bytes OR  (Payload bytes):(Total bytes)
Total data bytes
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However, as will be apparent to those skilled in the art, any quantity or value can be used
as the CCR as long as it represents the relation between the payload and parity bytes in

the applicable FEC coding scheme.

In an ADSLI system, for example, the CCR could be the ratio of (SxK) to Nggc.
Adjusting any of the parameters/variables contributing to the relative difference between
these quantities will increase or decrease the CCR, which measures the linear reduction in

the data rate as the ratio increases or decreases.

One or more transmission error values that represent the error rate in
transmissions between the transmitter and receiver are then acquired at step 410 (for
example, by a controller). Acquiring the MEV(s) could include, for example, directly
measuring a characteristic of the communication system, collecting a value from an

element management system, or computing the MEV from collected data.

The measured transmission error value(s), or MEV(s), may be selected from,
include and/or be based upon one or more of the following: the BER, errored seconds,
errored minutes, the number of code violations over a fixed period of time, the signal-to-
noise ratio measured at the receiver, the TCP/IP (or other protocol) throughput at a higher
level, and/or a combination of these values. Other values representative of the error rate

of the transmission system may also be apparenf to those skilled in the art.

Each MEV is-then analyzed relative to (for example, compared to) a
corresponding target transmission error value, or TEV, at step 420. If the MEV and TEV
are equal at decision step 430 (or, perhaps, at least approximately equal within a given
tolerance), then the method continues to transmit data at step 405 using the existing CCR.
This means that FEC coding in the transmitter/receiver pair is maintaining a desired
threshold error rate (or acceptable range of rates), while sending the maximum number of

payload data bytes per codeword within this constraint.
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If, however, a given MEV is sufficiently different from its corresponding TEV,
then appropriate adjustment of the current CCR is decided at decision step 440.
Historical performance data may be consulted, for example in the form of a history or
library module or database 445, in deciding whether to take any action in adjusting the

CCR.

When the measured transmission error value is “sufficiently” below the target
transmission error value at decision step 440, the CCR is increased at step 450.
“Sufficiency” of difference between the measured transmission error value and the target
transmission error value may include considerations beyond the numerical values alone.
Changes to the CCR may be triggered according to various preferences (for example, the
length of time an MEV remains above/below a TEV). For instance, the MEV may have
to remain sufficiently low over a span of days, weeks or longer before triggering a change
allowing the CCR to be increased. This would guard against intermittent noise that may

not occur often, but is limiting when it does occur.

As noted above, maximum interleaving delay and INP values in G.992.3/4/5 are
supplied upon initialization of the modem and there is no way before data transmission to
know the error measurement. Some embodiments of the present invention can record
and/or maintain a history of performance from previous line initializations and adapt the
maximum interleaving delay and INP values set by the operator in ADSL2 (or the N, R
and D values set by the transmitter default profile choice in ADSL1).

Changes to the CCR can be determined and implemented in various ways
apparent to those skilled in the art. In ADSL1 systems, the CCR may be dependent upon
and can be adjusted by changing N, K and/or R. In ADSL2 systems, the CCR may be
dependent upon and can be adjusted by changing INP and/or the maximum interleaving

delay in the system.

In one embodiment of the present invention, the INP and maximum interleaving

delay values passed in the “handshake” between transmitter and receiver can be converted
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into the usual FEC parameters using the following approximate formulas (where, if
erasures are used, t=R, the number of parity bytes, and if erasures are not used and rate

includes information and synch/control bits, t=R/2):

(INP/‘4)>< (rate in kbps)
8

t

D' = depth in bytes =

(delay in ms) X rate in kbps
8 delay

+tlg ————
(D'-1) burst length

N =

The ratio of the INP parameter to the interleaving depth determines the codeword
block size, which is supplied to the transmitter by the receiver by one or more messages
implemented in ADSL2. A higher upper limit for the INP value can be used when
intermittent noise (not an isolated impulse) is present and a greater fraction of parity bytes
per codeword is desired and/or advisable. Other, more refined versions of these
parameters that are specific to vendors’ implementations could be used with the proper
interpretation of INP observed. Further, the parameters M, T, L, etc. can be computed
and S inferred for all latency paths as well as the values of B for each frame bearer and
latency path. Also, once N is known, then D = ND'. Even approximate adherence to
the above mathematical rules should allow reduction of strong intermittent noise on
chronic DSL lines. Service providers may well train the modem several times, each time
increasing the INP value until zero or small numbers of code violations and/or errored

seconds are observed over a time period determined by the service provider.

In another version of adjusting the CCR in an ADSL2 system, FEC codeword
composition can be altered during SHOWTIME using an adjustment to the INP value to
force a change to the CCR. For example, an ATU-C could send a message to its ATU-R
providing a new INP value. The ATU-R uses the new INP value to generate a new CCR
(or merely to generate the FEC coding parameters) and sends that to the ATU-C. The

modems then implement the new CCR at some mutually agreed to point in time. This
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type of adjustment to the CCR only modifies the number of payload data bytes and parity
data bytes in a codeword, leaving the total codeword size and interleave depth at their
current values. A reduction in K, however, will reduce the data rate, but the line rate and

S are left as is.

In practical systems, changing the CCR may often lead to a reset so that the
modems can reset the FEC parameters. Typically such a reset would occur at the next
interval in which data traffic is measured to be zero (typically indicated by low or zero
ATM cell counts that are measured and reported in ADSL1 and ADSL2 to the element

management system and thus can be forwarded to the controller).

It should be noted that implementation of the present invention when traffic on a
system is low or zero may or may not be appropriate, as will be appreciated by those
skilled in the art. Moreover, embodiments of the present invention may observe the
history of performance of one or more lines over a given period of time and respond to
noise/errors in different ways. For example, in one case, if high code violations are
observed only once a week, the CCR might not be changed, allgwing performance to
suffer for only a brief period each week while maintaining higher performance (higher
data rates) the rest of the week. On the other hand, in another case, the CCR might be
kept at a level to accommodate the “once a week” code violation instigator/generator,
thus providing a worst case setting since it might not be possible to khow when the
line/systém will be “hit” by the unusual, error-genérating noise. The interval of one week
could also be longer or shorter and is used as an example here. One method of setting

and/or adjusting the CCR follows:

To compute FEC parameters that affect the CCR, the controller looks at the
level of code violations in a given time interval. The formula for non-erasure
ADSL1 modems (so this is worst case, since many modems do not use erasures or
do not use them properly) may require that the ratio of parity bytes to total

codeword bytes (denoted for this example as R/N) exceeds twice the ratio of
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(0.017 x CVY/[15(60)].

That is, looking at 15 minutes of 60 seconds each, code violations are
measured on 0.017 second intervals in ADSL1 - the code violation count is
computed every 17 ms (0.017), so the controller computes the fraction by
which to multiply the code violation count in 15 minutes to compute the
ratio of erroneous bytes to correct bytes received — since 2 parity bytes
correct one errored byte (without erasures), then the controller can upper
bound the fraction of parity bytes to total bytes necessary to correct all errors
this way. That is, R/N > (0.000038) x (# of CVs). So, if a line has 10,000
code violations in 15 minutes, the system would need R/N > (0.000038) x
(10,000) = 0.38. In this case, for example, R=16, N=40 (so that R/N=0.40)
would work (instead of R=16 and N=240, for instance, as is commonly used

in ADSL modems and which yields R/N=0.07).

In exchange for eliminating the errors, the data rate on this line would be
reduced by 1-[24/40 x 240/224] = 35.7% of the line’s data rate when

operated with 10,000 code violations per 15 minutes.

Even in this extreme case of 10,000 violations per quarter hour,
approximately 2/3 of the data rate can still be achieved with no errors if the
N and R values are changed in the profile according to one or more
embodiments of the present invention. Moreover, the latency of the system
does not have to be affected by the added error correction capability at the

new data rate.

In another example, a controller could measure throughput at the link or network level

and adjust the CCR if the throughput is low and code violations are high (or vice versa).

In one embodiment of the present invention, changes to one or more FEC

codeword parameters ' may have to comply with an applicable communications standard.
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In many cases of impulsive or more generally time-varying intermittent noises, a
proportional change to the existing CCR will cause a generally equal proportional change
in the transmission error rate. Again, if an intermittent noise is observed once, the CCR.
might be held for a very long period of time, anticipating that the increased code-violation
count will be seen again whenever the offending source is energized again in the future
(for example, a vacuum cleaner). Therefore, in another embodiment of the present
invention, the proportional increase in the CCR at step 450 may be generally equal to the
proportional different between the TEV and the MEV. If the length of codewords sent to
an interleaver is changed as a result of the CCR adjustment, then, to preserve the existing
latency of the system, the interleave depth D can be adjusted to compensate for a larger or
smaller codeword size (for example, D would be reduced at step 455, since when the total
number of bytes per interleaved codeword is increased, fewer codewords will be needed

to achieve the same latency, and vice versa.

If the error rate as represented by the MEV on this line is too high after
comparison at step 440, then the CCR is reduced at step 460. Again, the amount and
nature of codeword composition adjustment can be made as appropriate (for example, in
keeping with one of the embodiments described ébove). Moreover, adjustment to the
interleaving depth can be made as described above as well (for example, increasing D at

step 465).

A specific example follows using aspects of the ADSL1 standard. The number of
total bytes in each FEC output data frame to be interleaved is ((SxK+R)/S), where R must
always be an integer multiple of S, which may be 1, 2, 4, 8 or 16. In this illustrative

example:

delay =4 ms

S=2

R = 8 (thus able to correct 4 bytes of error per codeword)

K=188

then each FEC output data frame is (2x188+8)/2=192 (K/R=23.5)
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If the MEV is sufficiently above the TEV, then K might be cut in half to K'=94,
while holding R=16, thus making each FEC output data frame 94 bytes long and yielding
K'/R=94/8=11.75. The interleave depth D is increased (by approximately a factor of 2) to
maintain the established latency delay of 4 ms. Although the delay will remain constant
at 4 ms in this example, the data rate drops due to the fact that each data transmission sent
from the transmitter in a given time period will contain fewer payload data bytes per
codeword. However, the error rate problem is addressed effectively without having to
increase the delay, as would happen pursuant to the '509 Patent and other prior

methodologies that deepen interleaving.

An alternate solution is to leave K=188 and to increase the number of parity bytes
so that R'=16. The FEC output data frame length is 196 bytes and K/R'=188/16=11.75.
In this case, the interleave depth probably does not need to be changed, since the

codeword length has not changed significantly.

The method 400 of Figure 4 can be implemented in a communications system,
using a controller (for example, a dynamic spectrum manager or spectrum management
center), one embodiment of which is shown in Figure 5. Referring to Figure 5, a
controller 500 used in implementing one or more embodiments of the present invention is
shown. The controller 500 preferably comprises means 510 for acquiring (and possibly
monitoring) one or more MEVs, means 520 for analyzing any MEV(s) relative to
conesponding TEV(s), and means 530 for generating a CCR adjustment control signal
545. This control signal generator 530 may also include means 535 for generating an
interleave depth adjustment control signal 545, for cases where the changes to an existing

CCR would require a change in the interleave depth D as well.

The means 510 for acquiring the MEV(s) preferably comprises a transmission
error value monitor for acquiring a transmission error value and generating a signal
representative of that MEV, as is known to those skilled in the art. Means 510 might

receive an MEV by receiving an input signal 505 that is representative of the value being
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sought. Acquiring the MEV(s) could include, for example, directly measuring a
characteristic of the communication system, collecﬁng a value from an element
management system, or computing the MEV from collected data. The MEV(s) might be
acquired using code violation or errored-second counts (both are available) from the
element management system that periodically acquires the number of CRC violations that
have occurred (for example, during 15 minute intervals in ADSL). Code violations
and/or errored seconds also could be obtained by interface to an ATU-R modem through
a vendor database or “email” message to the controller (which thus circumvents the

element management system).

As noted above the transmission error values are preferably chosen from (or are
based upon one or more members of) the group consisting of the communications
system’s BER, errored seconds, errored minutes, the number of code violations over a
fixed period of time, the signal-to-noise ratio measured at the receiver, the TCP/IP or
other protocol throughput at a higher level and/or a combination of these values. This can
be done by monitoring and/or measuring the bit error rate, errored minutes, code
violations and/or the signal-to-noise ratio at the receiver. These measurements may be
made directly by the controller 500 or may be sent by the receiver to controller 500 by any
suitable alternative means (for example, sending the data to a DSL central office via the

transmitter-receiver pair’s communication).

The means 520 for analyzing one or more MEV(s) relative to the corresponding
TEV(s) can comprise software, hardware or a combination of the two. In some
embodiments of the present invention, the controller 500 is a computer or computer
system attached to an ADSL element management system interface (directly or indirectly
through service provider intermediate entities). Monitoring, measuring, analysis,
comparing, processing, evaluation, and N, R, D or INP/Maximum Interleaving Delay
recommendations can be implemented via this interface. The controller 500 also can
maintain a history module 540 (for example, a library or database of events) that helps

makes better reccommendations over time and assists in analyzing the MEV(s) relative to
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the TEV(s) by means 520. Other various structures implementable in connection with
embodiments of the present inventibn will be apparent to those skilled in the art. For
example, as suggested by the dashed line in Figure 5, module 540 may be an external
module that is accessed as necessary by controller 500. Finally, means 530 and 535 for
generating appropriate control signals 545 likewise can be implemented using software,
hardware and/or a combination thereof. The analyzing means 520 and generating means

530, 535 may be a single unit or module or be separate units.

As illustrated in the following embodiments, the system preferably measures the
desired transmiséion error value. This MEV of the system is analyzed, which may
include comparing the MEV to a TEV. The CCR can then be adjusted in response to the
MEV’s deviation from the TEV. Alternatively, MEVs may be measured and compared,
either alone or in combination, to any appropriate TEV(S). While such a system is of
particular importance with regard to digital subscriber lines, those skilled in the art will
appreciate that it is applicable to any system that incorporates codeword-type data
structures and interleaving, especially where it is desirable to avoid increasing latency,

when improving error correction.

By way of example, Figure 6 shows a transmission system 600 comprising a
transmitter 610, a transmission channel 620, a receiver 630 and a controller 640. The
transmitter includes an FEC coder 612 coupled to an interleaver 614 (the transmitter may
and likely does include more components). The FEC coder 612 generates FEC
codewords having a given codeword composition ratio designed to meet error correction
requirements and the FEC coding scheme of the system 600. The interleaver 614 may be
aﬁy suitable interleaver used to interleave data to be transmitted by the transmitter 600
over the transmission channel 620. In an ADSL1 system, the FEC coder 612 and
interleaver 614 would be part of the “interleaved data path” as opposed to the “fast data

path” available without interleaving.

The receiver 630 receives and decodes the transmitted data. Data that has been
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interleaved in the transmitter is de-interleaved by a de-interleaver 634 and then decoded
by FEC decoder 632. In so doing, the receiver 630 is able to generate information (for
example, in the form of an input signal 641) relating to the bit error rate of the system 600
and other information pertaining to errors generated in the transmission of data through
channel 620. As will be appreciated by those skilled in the art, embodiments of the
present invention may also be used where no interleaving is implemented (for example,
where S=1 for ADSL systems). As also will be appreciated by those skilled in the art,
Figure 6 tacitly assumes that the means for generating CCR adjustment control talks to
the transmitter . However, it should be kept in mind that INP/Maximum Interleaving
Delay parameters might be sent to a receiver that uses them to set its N, R and D as part
of a loading algorithm. Such variations are contemplated by and embodied in the Figures

and the present disclosure.

The controller 640 measures error rate performance of the system 600 at the
receiver 630 in an effort to determine whether adjustment of the CCR is beneficial and
how best to implement such an adjustment. The controller 640 generates a CCR
adjustment control signal 648 in response to the MEV(s) and the controller’s analysis of
the MEV(s) relative to the TEV(s). The FEC coder 612 adjusts the CCR in response io
the CCR adjustment control signal 648. In cases where the system’s original .
transmission latency is being maintained and interleaving is used, the controller 640 also
may generate an interleave depth control signal 649 to adjust the interleave depth to
compensate for adjustments to the. CCR to maintain the original transmission latency that
might otherwise be changed by signal 648 and the FEC coder 612 in transmitter 610.
Finally, as noted above, a receiver-bound control signal 647 may be sent to thé receiver as
required in some cases where thé INP and maximum interleaving delay parameters are

used by a receiver to set the CCR.

The FEC coder 612 preferably comprises means for receiving a multiple bit CCR
adjustment control signal and means for adjusting the CCR in response to the CCR

adjustment control signal, as will be known to those skilled in the art. The FEC coder
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612 preferably further comprises means for adjusting the composition of codewords
produced in the coder 612, as known to those skilled in the art. The FEC coder 612 is
preferably coupled with the transmitter 610 and the controller 640.

Similarly, the interleaver 614 preferably comprises means for receiving a multiple
bit interleave depth adjustment control signal and means for adjusting the depth of
interleaving in response to the interleave depth adjustment control signal, as will be
known to those skilled in the art. The interleaver 614 preferably further comprises means
for adjustably interleaving data at different interleave depths as known to those skilled in
the art. - The interleaver 614 is preferably coupled with the transmitter 610 and the

controller 640.

The FEC coder 612 preferably receives data and generates codewords by adding
parity bytes to the payload data bytes, preferably in a manner similar to those discussed
above. One example of such a technique is Reed-Solomon coding, as described in the
ADSLI standard. An original CCR is provided to and/or determined by the FEC coder
612 in any suitable manner, as is known to those skilled in the art. One example of FEC
coding usable in connection with the present invention is described in the ADSL1

standard.

The codewords are sent to the interleaver 614, which interleaves the data by
rearranging the order in which the bits that comprise the data are transmitted. Any
suitable adjustable interleaver that is responsive to a multiple bit interleave depth
adjustment control signal, as known to those skilled in the art, can be configured for use
in the present embodiments. One example of convolutional interleaving usable in.

connection with the present invention is described in the ADSL1 standard.

The transmitter 610 preferably comprises an ADSL transmitter known to those
skilled in the art. Alternatively, the transmitter 610 can comprise a digital transmitter for
use with any form of transmission media as known to those skilled in the art.

Alternatively, the transmitter 610 can comprise any transmitter for use with any form of
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transmission media as known to those skilled in the art. The transmitter 610 is preferably
coupled with the FEC coder 612, the interleaver 614, the controller 640 and the

transmission channel 620.

The transmitter 610 may modulate, data (for example, using an inverse Fourier
transform technique) for transmission to the receiver 630 via the transmission channel
620 as known to those skilled in the art. The transmitter 610 can preferably transmit data
at different data rates as known to those skilled in the art. The capacity of the
transmission channel 620 typically depends on factors including the following: the
distance a transmission has to travel; the wire gauge of the transmission channel; the
number of bridged-taps on the transmission channel; the temperature of the transmission
channel, splice loss of the transmission channel; noise present in the transmission
channel; and the precision of the transmitter and receiver. While many of these factors
are not directly measurable, their cumulative effect may be monitored by measuring one
or more of the transmission error values mentioned above (for example, the BER). Thus,

the CCR, interleave depth and data rate can be adapted in response to the MEV(s).

The FEC coder 612 can adjust the CCR in a number of ways. For example, the -
CCR can be altéred by changing the number of payload data bytes per codeword (K),
while leaving the number of parity bytes R unchanged. In ADSL2 systems, the INP value

could be increased while the maximum interleaving delay is held constant.

The CCR could be adjusted by resetting the modem and in ADSL1 then setting
the N, R, and D through the element management system MIB to the ATU-C. These
values would correspond to those computed as best (or to be tried next) on the next reset
of the DSL line that causes exchange of N, R, D and the equipment vendor’s choice of S
during initialization. The CCR could be adjusted in ADSL2 by providing N, R and D for
upstream and the INP/ Maximum Interleaving Delay for downstream through the element
management system MIB to the ATU-C. The INP/Maximum Interleaving Delay values

would be communicated during initialization to the ATU-R, which would then compute
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the corresponding N, R, S and D'parameters that best approximate the desired INP and

Maximum Interleaving Delay settings.

Accordingly, a greater or lesser number of payload bytes can be transmitted within
a given time interval, depending on any adjustments made to the original CCR.
Alternatively, the CCR can be adjusted by altering the number of parity bytes per
codeword, while holding the number of payload data bytes unchanged. Changes to the
CCR might be implemented only when the cell count is low or zero, meaning the user is

not active and thus will not even notice retraining of the system to improve their service.

The transmission channel 620 preferably comprises twisted-pair conductive wire
as known to those skilled in the art. Alternatively, the transmission channel can comprise
coaxial cable, optical fiber, free-space laser, radio or any other type of transmission media
as known to those skilled in the art. The transmission channel 620 preferably couples the

transmitter 610 and the receiver 630.

The receiver 630 preferably comprises an ADSL receiver having an adjustable de-
interleaver 634 and an adjustable decoder 632, as known to those skilled in the art.
Alternatively, the receiver 630 can comprise a digital receiver for use with any type of
transmission media as known to those skilled in the art. Alternatively, the receiver 630
can comprise any type of receiver for use with any type of transmission media as known
to those skilled in the art. For example, the decoder 632 of receiver 630 can employ a
Reed-Solomon decoder or any other suitable error correcting decoder as known to those
skilled in the art. In the exemplary system 600 of Figure 6, the receiver 630 is preferably
coupled to the transmission channel 620 and to the transmission error value measuring

means 642 of the controller 640.

The receiver 630 receives and demodulates the data from the transmitter 610.
After demodulation, the de-interleaver 634 of receiver 630 de-interleaves the data. The
decoder 632 utilizes decoding techniques known to those skilled in the art to detect and

correct errors in the transmitted data. In particular, the decoder 632 analyzes the
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transmitted data using the redundant bytes that are generated by FEC coder 612 prior to
transmission to determine whether any data was corrupted and thus requires correction.
Reed-Solomon error correction coding can correct R/2 bytes if the codeword has R parity
bytes; for example, in ADSL a codeword composition selection may be N=204, K=188,
and R=16 which can correct 8 erroneous bytes per 204-byte codeword. ADSL constrains
R to be an even integer between 0 and 16 plus N is limited to 255 by use of the field
GF(256).

The controller 640 preferably comprises means 642 for collecting and/or
calculating one or more MEVs, means 644 for analyzing the MEV(s) (for example, by
comparing the MEV(s) to the TEV(s)), and means 646 for providing CCR adjustment and
interleave depth adjustment control signals. The means 642 preferably comprises a
monitor for measuring, collecting and/or calculating one or more of the transmission error
values mentioned above, as is known to those skilled in the art. The transmission error
value(s) monitor 642 preferably is coupled to the decoder 632 and the controller 640 in
the exemplary system 600 of Figure 6. As mentioned above, any appropriate
transmission error values can be used that provide a representation of the error rate of the
system 600. Various values can be used and various ways of measuring those values are
known to those skilled in the art. Therefore, the transmission error value(s) can be
determined through a variety of techniques, and any suitable method of selecting,
measuring and determining the transmission error value(s) can be adapted for use in the
presently preferred system. Averaging many measurements of the transmission error
value(s) can be performed to improve the accuracy of the current transmission error value

measurement, as is known to those skilled in the art.

Means 642 preferably generates an input signal 643 that varies as a function of the
MEV(s). Alternatively, the input signal 643 can take many forms and can be based in
whole or in part on the BER, errored seconds, etc. The input signal 643 can be analog or

digital and linear or non-linear, as will be appreciated by those skilled in the art.

Alternatively, the input signal 643 can be binary such that the input signal 643 is greater
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than or less than one or more threshold values based upon the MEV(s). Means 642 may
continuously generate the input signal 643, if desired. Alternatively, means 642 can
generate the input signal 643 in a sampled or periodic fashion, on a random or non-

random basis.

The means 644 for analyzing input signal 643 preferably comprises means for
analyzing the MEV(s) relative to the TEV(s), such as a threshold value, based upon an
analysis of the input signal 643. This can be accomplished by comparing the input signal
643 to one or more TEV(s), possibly allowing for slight variat.ions and tolerances.
Alternatively, the means 644 for analyzing the MEV(s) input signal 643 can analyze
multiple input signals that correspond to MEVs. The means 644 for analyzing input
signals is preferably implemented in computer readable program code written in any
suitable programming language and implemented on an analog or digital computer
utilizing any suitable operating system. The analyzing means 644 also can be
implemented through the use of hardware in the form of a hardwired computer, an

integrated circuit, or a combination of hardware and computer readable program code.

The CCR adjustment and interleave depth control signals 647, 648, 649 can take
many forms. Control signals 647, 648, 649 can be based in whole or in part on one or
more input signals, such as input signal 643. The control signals 647, 648, 649 can be
analog or digital and linear or non-linear, as appreciated by those skilled in the art.
Alternatively, the control signals 647, 648, 649 can be binary. The means 646 for
providing one or more control signals is preferably implemented in computer readable
program code written in any suitable programming language and implemented on an
analog or a digital computer utilizing any suitable operating system. The means 646 for
providing the control signals 647, 648, 649 also can be implemented through the use of
hardware in the form of a hardwired computer, an integrated circuit, or a combination of

hardware and computer readable program code.

A second embodiment of a communication system implementing the present
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invention is shown in Figure 7, which illustrates an example using a common scenario in
the implementation of DSL systems. System 700 has a central office 710 and a number
of remote locations 704 downstream of the CO 710. The system 700 shown in Figure 7
may be an ADSLI1 system, so that ea‘ch remote location 704 is a transceiver that functions
both as a transmitter and a receiver. These remote locations 704 are ATU-R units,
according to the ADSLI standard. There are counterpart transceivers 712 in the CO 710.
Again, these are ATU-C transceivers according to the ADSL1 standard and function as
both transmitters and receivers. A DSL access module (DSLAM) 714 coordinates signals
to and from the CO 710 through loops 722. A number of loops 722 may share a common
binder 724, giving rise to crosstalk and/or other interference, and typically are exposed to

various sources of noise and other error-generating phenomenon.

A controller 730 according to one embodiment of the present invention is coupled
to the transceivers 712 in the CO 710 and/or the DSLAM 714. As suggested by the
dashed line extending from the CO 710, controller 730 may be in the CO 710 or may be
external to the CO 710. In some cases, the controller 730 may be operated by an entity
independent of the CO 710 and any users or service providers using transceivers 712 in
the CO 710 or at any remote locations 714. The controller 730 functions in generally the
same manner as described above. However, instead of being directly connected to each
remote location 704, the controller 730 monitors error rate information via a single

transceiver 712 in each ATU-C/ATU-R pair.

Instead of measuring transmission error values in each receiving unit 704, 712, the
controller 730 collects this information from the transceivers 712 in the CO 710 only.
This can be done by having the remote transceivers 704 send their error rate data to the
controller 730 directly or by having each ATU-R 704 provide that information to its -
ATU-C 712 counterpart, which in turn supply that data to the controller 730. In some
embodimentg, the information can be collected from the DSLAM 714 through the.
element management system (per G.997.1 or DSL forum document WT-87/82).

However, information can also be extracted from the system 700 through the “email”"
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method in which each transceiver 704, 712 sends its information to the controller 730 via
a communication route outside the DSL lines’ operating system. There is an EOC
(embedded operations channel) that the user does not see in the payload data where the
ATU-R and ATU-C exchange messages about performance with one another. This
performance information is then available through the element management system (for
example, an MIB if SNMP, simple network management protocol, is used). In all other
respects, the exemplary system of Figure 7 functions analogously to those embodiments

of the present invention described above.

In some embodiments of the present invention, implementations include
communication system equipment providing more profile options for different (though
not necessarily all) values of N. This allows a controller to select/recommend the
appropriate profile that provides the highest data rate available with little or no errors

within the remaining constraints of the communication system.

Generally, embodiments of the present invention employ various processes
involving data stored in or transferred through one or more computer systems.
Embodiments of the present invention also relate to a hardware device or other apparatus

for performing these operations. This apparatus may be specially constructed for the

_ required purposes, or it may be a general-purpose computer selectively activated or

reconfigured by a computer program and/or data structure stored in the computer. The
processes presented herein are not inherently related to any particular computer or other
apparatus. In particular, various general-purpose machines may be used with programs
written in accordance with the teachings herein, or it may be more convenient to construct
a more specialized apparatus to perform the required method steps. A particular structure
for a variety of these machines will be apparent to those of ordinar};'skill in the art based

on the description given below.

Embodiments of the present invention as described above employ various process

steps involving data stored in computer systems. These steps are those requiring physical
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manipulation of physical quantities. Usually, though not necessarily, these quantities take
the form of electrical or magnetic signals capable of being stored, transferred, combined,
compared and otherwise manipulated. It is sometimes convenient, principally for reasons
of common usage, to refer to these signals as bits, bitstreams, data signals, control

signals, values, elements, variables, characters, data structures or the like. It should be
remembered, however, that all of these and similar terms are to be associated with the
appropriate physical quantities and are merely convenient labels applied to these

quantities.

Further, the manipulations performed are often referred to in terms such as
identifying, fitting or comparing. In.any of the operations described herein that form part
of the present invention these operations are machine operations. Useful machines for
performing the operations of embodiments of the présent invention include general
purpose digital computers or other similar devices. In all cases, there should be borne in
mind the distinction between the method of operations in operating a computer and the
method of computation itself. Embodiments of the present invention relate to method
steps for operating a computer in processing electrical or other physical signals to

generate other desired physical signals.

Embodiments of the present invention also relate to an apparatus for performing
these operations. This apparatus may be specially constructed for the required purposes,
or it may be a general purpose computer selectively activated or reconfigured by a
computer program stored in the computer. The processes presented herein are not
inherently related to any particular computer or other apparatus. In particular, various
general purpose machines may be used with programs written in accordance with the
teachings herein, or it may be more convenient to construct a more specialized apparatus
to perform the required method steps. The required structure for a variety of these

machines will appear from the description given above.

In addition, embodiments of the present invention further relate to computer
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readable media that include program instructions for performing various computer-
implemented operations. The media and program instructions may be those specially
designed and constructed for the purposes of the present invention, or they may be of the
kind well known and available to those having skill in the computer software arts.
Examples of computer-readable media include, but are not limited to, magnetic media
such as hard disks, floppy disks, and magnetic tape; optical media such as CD-ROM
disks; magneto-optical media such as floptical disks; and hardware devices that are
specially configured to store and perform program instructions, such as read-only memory
devices (ROM) and random access memory (RAM). Examples of program instructions
include both machine code, such as produced by a compiler, and ﬁies containing higher

level code that may be executed by the computer using an interpreter.

Figure 8 illustrates a typical computer system that can be used by a user and/or
controller in accordance with one or more embodiments of the present invention. The
computer system 800 includes any number of processors 802 (also referred to as central
processing units, or CPUs) that are coupled to storage devices including primary storage
806 (typically a random access memory, or RAM), primary storage 804 (typically a read
only memory, or ROM). As is well known in the art, primary storage 804 acts to transfer
data and instructions uni-directionally to the CPU and primary storage 806 is used
typically to transfer data and instructions in a bi-directional manner. Both of these
primary storage devices may include any suitable of the computer-readable media
described above. A mass storage device 808 also is coupled bi-directionally to CPU 802
and provides additional data storage capacity and may include any of the computer-
readable media described above. The mass storage device 808 may be used to store
programs, data and the like and is typically a secondary storage medium such as a hard

disk that is slower than primary storage. It will be appreciated that the information

" retained within the mass storage device 808, may, in appropriate cases, be incorporated in

standard fashion as part of primary storage 806 as virtual memory. A specific mass

storage device such as a CD-ROM 814 may also pass data uni-directionally to the CPU.
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CPU 802 also is coupled to an interface 810 that includes one or more
input/output devices such as such as video monitors, track balls, mice, keyboards,
microphones, touch-sensitive displays, transducer card readers, magnetic or paper tape
readers, tablets, styluses, voice or handwriting recognizers, or other well-known input
devices such as, of course, other computers. Finally, CPU 802 optionally may be coupled
to a computer or telecommunications network using a network connection as shown
generally at 812. With such a network connection, it is contemplated that the CPU might
receive information from the network, or might output information to the network in the
course of performing the above-described method steps. The above-described devices |
and materials will be familiar to those of skill in the computer hardware and software arts.
The hardware elements described above may define multiple software modules for
performing the operations of this invention. For example, instructions for running a
codeword composition controller may be stored on mass storage device 808 or 814 and
executed on CPU 802 in conjunction with primary memory 806. In a preferred

embodiment, the controller is divided into software submodules.

The many features and advantages of the present invention are apparent from the
written description, and thus, the appended claims are intended to cover all such features
and advantages of the invention. Further, since numerous modifications and changes will
readily occur to those skilled in the art, the present invention is not limited to the exact
construction and operation as illustrated and described. Therefore, the described
embodiments should be taken as illustrative and not restrictive, and the invention should
not be limited to the details given herein but should be defined by the following claims
and their full scope of equivalents, whether foreseeable or unforeseeable now or in the

future.

Attorney Docket No. 0101-p02 37 Patent Application

IPR2025-00395
Petitioners' Exhibit 1004
Page 47 of 240



10

15

20

~ Express Mail No. EU527445982US

CLAIMS

What is claimed is:

1. A controller for an adaptive FEC coder using a codeword composition ratio
(CCR), wherein the FEC coder is used in a communication system in which a transmitter
sends data to a receiver via a channel using FEC coding, interleaving and an original

transmission latency, the controller comprising:

means for acquiring a measured transmission error value (MEV) coupled to the

communication system;

means for analyzing the MEV relative to a target transmission error value (TEV),

wherein the analyzing means is coupled to the acquiring means; and

means for generating a CCR adjustment control signal, wherein the generating

means is coupled to the analyzing means and to the communication system.

2. The controller of Claim 1 wherein the MEV is based on at least one of the

following:
a bit error rate;
errored seconds;
errored minutes;
code violations over a fixed period of time; '

a signal-to-noise ratio measured at the receiver; or
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TCP/IP throughput.

3. The controller of Claim 1 wherein the acquiring means, the analyzing means and

- the generating means are implemented as computer readable program code.

4. . The controller of Claim 1 wherein the acquiring means, the analyzing means and

the generating means are implemented as hardware.

5. The controller of Claim 1 wherein the TEV is a threshold error rate limit.

6. The controller of Claim 1 wherein the generating means comprises means for

generating an interleave depth adjustment control signal.

7. The controller of Claim 6 wherein the interleave depth control signal is computed
to maintain the original transmission latency by compensating for adjustments to the

CCR.

8. The controller of Claim 1 further comprising a historical data module coupled to

the analyzing means.

9. The controller of Claim 8 wherein the historical data module is a database.
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10.  The controller of Claim 1 wherein the communication system is a DSL system.

11. The controller of Claim 1 wherein the controller comprises a dynamic spectrum

5 manager.

12. The controller of Claim 1 wherein the communication system is an ADSL2
system and further wherein the CCR adjustment control signal adjusts at least one of the

following:
10 INP; or

maximum interleaving delay.

13.  The controller of Claim 1 wherein the communication system is an ADSL]
system and further wherein the CCR adjustment control signal adjusts at least one of the

15 - following:
N;

K; or

20 14.  The controller of Claim 1 wherein the means for acquiring the MEV comprises

means for receiving an input signal representative of the MEV.
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A method of adjusting FEC coding in a communication system in which data is

transmitted between a transmitter and a receiver on a channel, the method comprising:

(a) selecting a CCR representing the relation between payload and parity bytes in an
FEC coding scheme;
(b) transmitting data via the channel using the CCR and the FEC coding scheme;
(©) - acquiring an MEV;
(d) analyzing the MEV relative to a TEV; and
(e) adjusting the CCR when the MEV differs sufficiently from the TEV.
16.  The method of Claim 15 wherein acquiring an MEV comprises at least one of the
following:
directly measuring a characteristic of the communication system,;
collecting a value from an element management system; or
computing the MEV from collected data.
17.  The method of Claim 15 wherein steps (b) through (e) are repeated.
18.  The method of Claim 15 wherein the method is performed by a controller.
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19.  The method of Claim 15 wherein the communication system is a DSL system and

further wherein the method is performed by a controller.

20. The method of Claim 19 wherein the controller is a dynamic spectrum manager.

21. The method of Claim 19 wherein the controller is in a CO.

22. The method of Claim 19 wherein the controller is outside a CO. -

23.  The method of Claim 19 wherein the controller is an operator of the DSL system.

24.  The method of Claim 19 wherein the controller is independent of any operator of

the DSL system.

25. The method of Claim 15 wherein the CCR is K/N.

26.  The method of Claim 15 wherein the communication system is an ADSL2 system
and further wherein the CCR is dependent upon and can be adjusted by changing at least

one of the following:

INP; or
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maximum interleaving delay.

27.  The method of Claim 15 wherein the communication system is an ADSL1 system
and further wherein the CCR is dependent upon and can be adjusted by changing at least

one of the following:
N;

K; or

28.  The method of Claim 15 wherein the communication system has an original
transmission latency resulting from interleaving of FEC codewords using an interleave
depth and further wherein the method further comprises adjusting the interleave depth to

compensate for adjustments to the CCR to maintain the original transmission latency.

29. The method of Claim 15 wherein analyzing the MEV relative to the TEV

comprises evaluating historical data relating to prior transmissions on the channel.

30. The method of Claim 15 wherein the MEV is based on at least one of the

following;:
a bit error rate;

errored seconds;
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errored minutes;
code violations over a fixed period of time;
a signal-to-noise ratio measured at the receiver; or

TCP/IP throughput.

31.  The method of Claim 15 wherein acquiring the MEV, analyzing the MEV relative
to the TEV, and adjusting the CCR are implemented by computer readable program code.

32.  The method of Claim 15 wherein acquiring the MEV, analyzihg the MEV relative
to the TEV, and adjusting the CCR are implemented by hardware.

33. The method of Claim 15 wherein the communication system is an ADSL?2 system

and further wherein adjusting the CCR comprises adjusting at least one of the following:
INP; or

maximum interleaving delay.

34. The method of Claim 15 wherein the communication system is an ADSL1 system

and further wherein adjusting the CCR comprises adjusting at least one of the following:
N;

K; or
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35. A transmission system comprising:

a transmission channel;

a transmitter coupled tq the transmission channel;

an adaptive FEC coder coupled to the transmitter;

a receiver/decoder coupled to the transmission channel; and

a transmission error value monitor coupled to the receiver/decoder, the
transmission error value monitor being operative to monitor a transmission error value
and generate an input signal, wherein the transmission error value is based upon at least
one of the group consisting of bit error rate, errored seconds, errored minutes, number of
code violations over a fixed period of time, signal-to-noise ratio measured at the

receiver/decoder, TCP/IP throughput; and

a controller coupled with the adaptive FEC coder, the controller being operative to
receive the input signal and generate a CCR adjustment control signal in response to the

input signal.
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ABSTRACT

Adaptive FEC coding is used to adjust the codeword composition of FEC
codewords in a communication system. A codeword composition ratio may be adjusted
in response to variance of a measured transmission error value from a target transmission
error value in the system. The codeword composition ratio may be any quantity or value
that represents the relatibn between the payload and parity bytes in the applicable FEC
coding scheme. Adjustment of the codeword composition ratio may be adjusting
parameters such as the N, K and/or R values in ADSL1 systé_ms or the INP and/or
maximum interleaving delay values in ADSL2 systems. A controller may be used to
monitor, analyze and adjust the various values used in adaptively managing FEC coding.
The present invention may be implemented in a transmission system in which a

transmitter transmits data to a receiver via a transmission channel, such as a DSL system.
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Title: APAPTIVE FEC CODEWORD MANAGEMENT

Inventor: John M. Cioffi
Atty. Docket 0101-p02
Sheet 8 of 8
Express Mail No. EU527445982US

800
\ RAM
806
ROM CPU(s)
804 802
/ NETWORK
6 812
INTERFACE
1/0 DEVICE
810

Figure 8

MASS STORAGE

IPR2025-00395
Petitioners' Exhibit 1004
Page 64 of 240



PTO/SB/O1 (08-03)

Approved for use through 07/31/2006. OMB 0651-0032

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

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

Attorney Docket Number 0101-p02
DECLARATION FOR UTILITY OR G ——
DESIGN CIOFFI
PATENT APPLICATION COMPLETE IF KNOWN
(37 CFR 1.63) Application Number
] Declaration Declaration Fillng Date
Submitted OR Submitted after Initial - A Unt
With Initial Filing (surcharge
Filing (37 CFR 1.16 (¢)) Examiner Name
required)

| hereby declare that:
Each inventor's residence, mailing address, and citizenship are as stated below next to their name.

| believe the inventor(s) named below to be the original and first inventor(s) of the subject matter which is claimed and for
which a patent is sought on the invention entitled:

ADAPTIVE FEC CODEWORD MANAGEMENT

(Title of the Invention)
the specification of which

is attached hereto

OR
[:] was filed on (MM/DD/YYYY) as United States Application Number or PCT International
Application Number and was amended on (MM/DD/YYYY) (if applicable).

| hereby state that | have reviewed and understand the contents of the above identified specification, including the claims, as
amended by any amendment specifically referred to above.

| acknowledge the duty to disclose information which is material to patentability as defined in 37 CFR 1.56, including for
continuation-in-part applications, material information which became available between the filing date of the prior application
and the national or PCT international filing date of the continuation-in-part application.

I hereby claim foreign priority benefits under 35 U.S.C. 119(a)~(d) or (f), or 365(b) of any foreign application(s) for patent,
inventor’s or plant breeder’s rights certificate(s), or 365(a) of any PCT intemational application which designated at least one
country other than the United States of America, listed below and have also identified below, by checking the box, any foreign
application for patent, inventor's or plant breeder's rights certificate(s), or any PCT international application having a filing date
before that of the application on which priority is claimed.

Prior Foreign Application Foreign Filing Date Priority Certified Copy Attached?
Number(s) Country {(MM/DD/YYYY) Not Claimed Yes No

L Ll
[] [
L] [
[ L

[D] Additional foreign application numbers are listed on a supplemental priority data sheet PTO/SB/02B attached hereto.

[Page 1 of 2]
This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. 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 21 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-PT0O-9199 and select option 2.

.
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TION — Utility
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Approved
atent and Trademarx Office; V.S, DEPARTMENT OF COMMERCE

ot KBt inule (Rt

Patent Application

us.

PTQ/SBA01 (06-03)
for use through 07/312003. OME 08510032

irol dumbe.

g vaflld OMB ¢o

or Design
Direct all wndenw to: Customer Number: 3(‘, | 7( OR D COrraspondaneg address below
Name
Address
City Smte 2P
Countsy Telephone Fax

| heroby declare that sll statements mads herein of my own
and belisf are believed to be true: and further that these stateme
statements and the like so made are pun
falze statements may jeopardize the validity of

ishable by fine ar imprisonmen
the appication or any patent issued thereon.

knowledge are true and that all statements made on information
nts were made with the knowledge that willful false
t, or both, under 18 U.S.C. 1001 and that such wiitful

NAME OF SOLE OR FIRST INVENTOR:

D A petition has been filed for this unsigned invantor

Family Name

Givan Name
(first and middle [if any]) J o\'\ " M . orsumame CToFTF T
inventor's . . Date
Signature ™ . Maxch T, 2004
Residence: City Stata Country Citizenship
A:Jv\:\er“'ow CA sA LS A:
Mailing Address
323 S‘\‘OQ\QBPA&_L A\:en ve

i : State ZiP Country
* Alrerton CA adoT s
NAME OF SECOND INVENTOR: [] A petition s bean fied for this unsigned inventor
Givan Name . Family Name
(first and middle {if any]) or Surname ‘
inventor's Date
Signature
Residence: City State Country Citizenship
Mailing Address
City State ZiP Country

supplemental sheet(a) PTO/EBA02A of O2LR gitached hereto.

[Page 20f2)

BEST AVAILABLE COPY

. ..~iABLE COPY
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5. OB 00610008
Approved for uge through 11302008, OMB 0061
U.S. Patent ang Trademark Office; U.S, DEPARTMENT OF COMMERCE

n Act of 4 no. are ired to nd to 8 : j 5 [ a val ber,
plication OAKAJOWA
POWER OF ATTORNEY | Flling Date ONKAO WA
and First Named Inventor CISFET
CORRESPONDENCE ADDRESS [y _ACAPTIVE Ege co0SWoRD
" INDICATION FORM S Lol B T GEMENT |
\_ mkct Number OO —po-

heredy appoint:

[ eracttioncrs asacciated with the Customer Number: | 3 b \"”
OR

D Practitioner(s) narned below:

Name = Registration Number

as mylour atormey(s) or ageni(s) to prosecute the eppiication identified above, and to Tarmact all busness i the United States Patent and
Trademark Office connected therewith.

Piease recognize or change the comrespondence address for the above-idertified application to:
Ve
}A‘ The address associated with the above-mentioned Custamer Number:

OR

D The address associated with Customer Number:

OR

l l famor
individual Name

Address

Addresa ’

iy [5== ] T%=]

Courtry

“Telephone [Fax |

I %ﬂw
Applicant/Invertor.

[7]  Assignes of record ot the entire interest. See 37 CFR3.71,
Staternent under 37 CER 3.73(b) is enclosed {Form PTC/SE/96)

SIGNATURE of Applicant or Assignee of Record
Neme Soha M. Qiott( .
A -~

Signeture
Dato Movel 7, 2004 ] [ Teiephone Ty 41-2.312

mmwaﬂmuwmamweesdmdomaenﬁm interest or their repregentative(s) are required. Submit multiple
fwmslm«ema\esummrelsrequned.seenexw.

msomwon<>nmom\aumlsraq:nre«n»'&ﬂ@'?m od by 35 U..C. 122 ang 37 CFR 1.1a. Thia on i
USPTO to procsss) an appiicafion. Confidentisity i governed by 30 U.S. -14. The ncvidual czme. Aty comments

including pathering, preparing, and subm the compietec application form to the USPTO. Time will vary gepending upon
on the amotint otmlﬂne you require to mm this fong: and/or suggestions for reducing this burden, shouid be sent to the Chief Information Omcer, u.8. Patet
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 22313-1480.
I!youmeﬂwmwrzp‘omgmrom call 1-800-PTO-8 199 arxt seiect opion 2.
oeST AVAILABLE COPY
IPR2025-00395
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PATENT APPLICATION. SERIAL NO.

U.S. DEPARTMENT OF COMMERCE
PATENT AND TRADEMARK OFFICE
FEE RECORD SHEET

03/11/2004 GHORDOF1 00000046 10735533

01 FC:2001 385,00 OF
02 FC:2202 135.00 Up'
- . PTO-1556
(5/87)
*U.S. Govemment Printing Office: 2001 — 481-697/58173 . . .. ' IPR2025-00395

' Petitioners' Exhibit 1004
Page 68 of 240



Application orgocket Number
PATENT APPLICATION FEE DETERMINATION RECORD
Effective October 1, 2003 (O { 16 5 5% 3
]
CLAIMS AS FILED - PART | SMALL ENTITY OTHER THAN
{Column 1) (Column 2) TYPE [ OR SMALL ENTITY
TOTAL CLAIMS 25 RATE | FEE RATE | FEE
FOR NUMBER FILED NUMBER EXTRA BASIC FEE 385.00 |oR[BASIC FEE| 770.00
TOTAL CHARGEABLE CLAMS | 2 ©7 minus20= |* | 5 xs9= |(35 |on]| Xste-
INDEPENDENT CLAIMS 3  minus3= ) e X43= orl| xae-
MULTIPLE DEPENDENT CLAIM PRESENT 4 D
. +145= OR} +290=
* It the difference in column 1 is less than zero, enter “0" in column 2 TOTAL | 510 |or TOTAL
CLAIMS AS AMENDED - PART Il : OTHER THAN
(Column 1) (Column 2) _ (Column 3) SMALL ENTITY OR SMALLENTITY
CLAIMS HIGHEST .
ADDI- : ADDI-
< REMAINING NUMBER
£ AFTER PREVIOUSLY | & ExThA RATE |TIONAL RATE | TIONAL
v AMENDMENT PAID FOR FEE FEE
=
0 | Total Minus * = = =
E * . X$ 9 OR‘ X$18
3 Independent |« Minus - = X43= OR X86=
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM D
. -~ 1 = 290=
t,15, 3% +145 OR| *
TOTAL OR TOTAL
, ADDIT. FEE ADDIT. FEE
(Column 1) (Column 2) . (Column 3) '
. CLAIMS ~ HIGHEST
o REMAINING NUMBER PRESENT ADDI- . | ADDI-
= AFTER PREVIOUSLY |  EXTRA RATE |TIONAL RATE ] TIONAL
Z AMENDMENT PAID FOR ' FEE : FEE
3 Total * Minus =
2 inu " = X$ 9= orl xsi8=
:E: Independent |« Minus P = . X43= oR X86=
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM . D
’ +145= OR | +290=
. TOTAL lor TOTAL|
. . ADDIT. FEE ADDIT. FEE|
(Column 1) (Column' 2) (Column 3)
~ CLAIMS HIGHEST .
o REMAINING - NUMBER PRESENT - | ADDI- ADDI-
= AFTER PREVIOUSLY |. EXTRA RATE |TIONAL RATE | TIONAL
o] AMENDMENT PAID FOR FEE FEE
E ) n
% Total * Minus - = X$ 9= OR X$18=
Independent |« Minus =
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM I |
- . +145= OR | +290=
‘1. * Itthe entry in column 1 is less than the entry in column 2, write “0” in column 3.- TOT, L 10"
* if the “Highest Number Previously Paid For” IN THIS SPACE s less than 20, enter 20"  a0oiT FEE JOR \oom reE
+~f the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter *3.° R ‘ ’
The "Highest Number Previously Paid For® (Total or Independent) is the highest number found in the appropriate box in column 1.

Patent and Trademark Office, Y.S. DEPARTMENT OF COMMERCE
= : IPR2025-00395

Petitioners' Exhibit 1004
Page 69 of 240
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PTO/SB/06 (07-06)

Approved for use through 1/31/2007. OMB 0651-0032

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

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

PATENT APPLICATION FEE DETERMINATION RECORD | Application or Docket Number | Filing Date
Substitute for Form PTO-875 10/795,593 03/08/2004 I:l To be Mailed
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY [X] OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($) RATE ($) FEE ($)
L Basic Fee N/A N/A N/A N/A
(37 CFR1.16(a). (b). or (c))
[ seARcH FEE
(37 CFR1.16(. (). or (m) N/A N/A N/A N/A
|:| EXAMINATION FEE
(37 CFR 1.16(0), (p), or (q)) N/A N/A N/A N/A
é?%ﬁLREL'I'%I(,I\;I)S minus20= | * X$ = ORI X3 =
INDEPENDENT CLAIMS . N _ _
(37 CFR 1.16(h)) minus 3 = X$ = X$ =
If the specification and drawings exceed 100
O sheets of paper, the application size fee due
A?’F;PCLF'(&TJSN SIZE FEE is $250 ($125 for small entity) for each
( 16(s) additional 50 sheets or fraction thereof. See
35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s).
[ MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()))
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL TOTAL

APPLICATION AS AMENDED — PART I

OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
= AFTER PREVIOUSLY EXTRA RATE ) | FEE (3) RATE ($) FEE ($)
E AMENDMENT PAID FOR
= | Totalererr x Minus | = - X$ = ORI xs =
1.16(i
% Independent . Mi ok = X $ = OR I X $ =
il MedSERo) inus = = =
= | [ application Size Fee (37 CFR 1.16(s))
< P—
[[] FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 GFR 1.16()) OR
TOTAL TOTAL
ADD’L OR ADD’L
FEE FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY EXTRA RATE ) | FEE (3) RATE ($) FEE ($)
— AMENDMENT PAID FOR
Z | 1o erem . Minus | * = xs = oR [ xs =
= Independent " f - — —
O Lo C§R1.16(h)) Minus = X $ = OR | X8 =
2 | T Appiication size Fee (37 CFR 1.16(s))
=
< | [ FirsT PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16() OR
TOTAL TOTAL
ADD’L OR ADD’L
FEE FEE

* If the entry in column 1 is less than the entry in column 2, write “0” in column 3. Legal Instrument Examiner:
** |If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”. /EREDERICK E. BRISCOE/
*** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3”.

The “Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. 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 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-PT0O-9199 and select option 2.

IPR2025-00395
Petitioners' Exhibit 1004
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RECEIVED
CENTRAL FAX CENTER

DEC 08 2004
SYLKE Law OFFICES, LLC

756 NORTH MILWAUKEE STREET, SUITE 210
MOLWAUKEE, WISCONSIN 53202
PHONE 414-431-2317

FAXx414-431-1317
EAX TRANSMITYAL COVER SHERT

Date: PDecember 8, 2004 Total number of pages including cover sheet: 2
To: Mall Stop PG Pub ’

Commissinner for Patents, United States Patent and Trademark Office
Fax No. . 703-305-3568
From: C. Thomas Sylke
Comments: ' Slr or Madam:

Plaasa find attached a Rescission of Previons Nonpubljcation Ragusst and
Notice of Foreiga Filing (with Cart. of Fagsimile Transmission dated December 8,

2004) for the following:

United Statea Serial No. 10/795,593

Tide: ADAPTIVE FEC CODEWORD MANAGEMENT
Filed; 0¥ March 2004

Atty. Dooker: 0101-p02

CERTIFIC IVULE TRANSMISSION :
1 hereby certlfy that this corrvspondancc ia being friosimile transmuttad to Mail Stop PG Pub « Commissioner for Pateaty
- United States Patent and Trademark Office (Fax No. 703-305-8558), va Desember £, 2004,

Signature of peraoa canamliting/ paper

Driated anme of person trunsmitting  papar

IF YOU DO NOT RECEIVE ALL PAGES, PLEASE CALL IMMEDIATELY AT:
414-431-2317
IMPORTANT: PLEASE DELIVER IMMEDIATELY

THIS DOCUMENT IS INTENDED ONLY FOR TAE USE OF THE PERSON TO WHOM
IT IS ADDRESSED. YT MAY CONTAIN INFORMATION THAT IS PRIVILEGED,
CONFIDENTIAL AND EXEMPT FROM DISCLOSURE UNDER APPLICABLE LAW.
If you are not the intended recipient, any dissemination, distribution, copying or use of this
document is strictly prohibited. If you have received this communication in error, please
notify us by telephone (414-431-2317) to arrange for the destruction or return of the
original documant to us, Thank you.

200/T00 @

Xvd 9€:'2T ddM ¥002/80/2T
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. PTO/SEYIE (0B-04)
ADPrOVea T USe 07/31/2006. OMB 065 1-0031
U.8. Patent 3nd Taxdemark Offica; U. & ARTMENT QF COMMERCE

Under tha Paperwark Reduction Act ¢f 1993, no persons ene required 15 respond (0 8 callection of infamssbon unless Bl dlsptays avﬂdoManuﬂw

@scnssnou OF PREVIOUS NONPUBLICATION | Apstication number | O/ 725,593

REQUEST :
(35 U.S.'t;::. A1 gg&&gzggg.m Fiing Date 0% Mavc. 2oy
AND, - — OFEFET
First Named lnventor C—I
NOTICE OF FOREIGN FILING W Foa cobrWoll

wd———r#-—i-l@@lﬂm———m“ (854.5.c. 122 i | fome MANASMEAZAT - CEIVED

ER

Commiseloner for Patents
BExaminer Up\kl\ou"\ ﬂ 8 2001'

P.0. Bet 1460 )
cmn:m. VA 223131460 An Urit U kvoun

FAX: (703} 304-8568

A request that the above-identified application not be publishsd under 36 U.35.C. 122(D) (ronpudlication reguest)
was included with the abave-identified application on filing pursuant tu 36 U.S.C. 122(P) (@1 B)(i).
| hereby rescind the previous nanpublication request.

If a notice of forelgn or international filing is or will be required by 35 U, S.C, 122(b)(2)(B)(ili) and 37 CFR 1.213(c),
| hereby provide such notice. Thiz notice is being provided no Iatar than farty.five (45) days after the date of such

forelgn or international filing.

requirod by 36 U.S.C. 122(b)(2)(B)(i) and 37 CFR 1.213(c)
of filing of the foreign or International application, the

e under 37 CFR 1.137(b) is required. See 37 CFR 1.137(/).
C:“k_.——\ ‘!

7 Ol Dagméle/ 200
Signatlre Date
Q T)C\sws Sv\\A‘?— '3?2-/?9.'3?.—-.

Typed or pm(ted name Registration Number, if

Jid-dai-2317 T

Telephone Number

If a notice of subsaquent foreign or intemational 1]
was not fifed within forly-five (45) '§ aftar the
application s ABAND: a potitlon to

«

This request must be signed in compliance with 37 GFR 1.33(b).

Ifinformation or assistance is needad in completing this form, please contact the Pre-Grant Publication
Division at (703)505-4283 or by e-mall at PGPub@USPTO.gov.

™
CERTIFI A7E OF MAILING OR TRANSMISSION
o0 b5 b nited States Postal Servtae with suificient postage as hrst aiaes il
a, VA 2231 3—1450 or facsimile

3568

I nareby cortly that this corragpo
lnmenvelopeaddresse ;

This collection of | .uml mea 57¢FR121 o Informaton M tequircd (o otinin or ratain a benedit by e public whlch (B 10 file (and By the
e o o B e o v by bt . (32 and 37 CER AN and .36 Trie colocion 18 esUMGIRa 10 1eka 6 frinuie 1o

™

pleta, includi tpad and aifmiffing the eomptated mnmhmmmausmo,mmmﬁmngwmmmsm Any
Mmmmdmm"&mwm"zmsnmm tor reauding thiz. burdin, SNOUIY b 697K 40 the Chief Inlommztion Ofkcer,
LS. Pateni and Tradomesk Qffice, U.S. Depmrtmant of Commercs, P.0O. Box 1450, Aleyandrin, VA 22313-1450. DO NOT SEND FREES OR COMPLETED

FORMS TO THIS ADDRESS. SEND TO Mall Stop PG Pub, Gommissloner for Patents, P.0. Box 1450, Alexandrin, VA 223134450,
If you naad essistance it cormpleting the form, call 1-880-PTOQ188 and sslect option 2.

200/200@ _ Xvd 9¢€:2T qdA v003/80/2T
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Page 1 of 1

FILE BOPY

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

P.C. Box 1450

Alexandria, Vinginin 22313-1450

ww W, WpLo.goY

b

UNITED STATES PATENT AND TRADEMARK OFFICE

| APPLICATION NUMBER | FILING/RECEIPT DATE |  rmstnamEDappLicanT | ATTY. DOCKET NO. |

10/795,593 03/08/2004 John M. Cioffi 0101-p02
CONFIRMATION NO. 1126

3171 A 0 O R

SYLKE LAW OFFICES, LLC . +0C000000014747719"
756 N. MILWAUKEE STREET

SUITE 210

MILWAUKEE, WI 53202

Date Mailed: 12/13/2004

Communication Regarding Rescission Of Nonpublication Request and/or Notice of
Foreign Filing -~ ™

Applicant's rescission of the previously-filed nonpublication request and/or notice of foreign filing is
acknowledged. The paper has been reflected in the Patent and Trademark Office's (USPTO's) computer
records so that the earliest possible projected publication date can be assigned.

The projected publication date is 06/09/2005.

If applicant rescinded the nonpublication request before or on the date of "foreign filing,"! then no notice
of foreign filing is required.

If applicant foreign filed the application after filing the above application and before filing the
rescission, and the rescission did not also include a notice of foreign filing, then a notice of foreign filing
(not merely a rescission) is required to be filed within 45 days of the date of foreign filing. See 35

U.S.C. § 122(b)(2)(B)(iii), and Clarification of the United States Patent and Trademark Office's
Interpretation of the Provisions of 35 U.S.C. § 122(b)(2)(B)(ii)-(iv), 1272 Off. Gaz. Pat. Office 22 (July
1, 2003). e

If a notice of foreign filing is required and is not filed within 45 days of the date of foreign filing, then
the application becomes abandoned pursuant to 35 U.S.C. § 122(b)(2)(B)(iii). In this situation, applicant
should either file a petition to revive or notify the Office that the application is abandoned. See 37 CFR
1.137(f). Any such petition to revive will be forwarded to the Office of Petitions for a decision. Note
that the filing of the petition will not operate to stay any period of reply that may be running against the
application.

Questions regarding petitions to revive should be directed to the Office of Petitions at (703) 305-9282.
Questions regarding publications of patent applications should be directed to the patent application
publication hotline at (703) 605-4283 or by e-mail pgpub@uspto.gov.

! Note, for purpose of this notice, that "foreign filing" means "filing an application directed to the same invention in another
country, or under a multilateral international agreement, that requires publication of applications 18 months after filing".
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In re application of: CIOFFI Attorney Docket No.: 0101-p02

Application No.: 10/795,593 Examiner: Unknown
Filed: 08 March 2004 Group: Unknown

Title:  ADAPTIVE FEC CODEWORD MANAGEMENT

INFORMATION DISCLOSURE STATEMENT
37 CFR §§1.56 AND 1.97(b)

MAIL STOP AMENDMENT
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
via Certificate of Express Mailing, Label No. EU527446413US

Dear Sir:

The U.S. patent document references listed under the heading “U.S. Patent
Documents” in the attached Information Disclosure Statement may be material to
examination of the above-identified patent application. The non-U.S. patent document
references listed under the heading “Other Documents” in the attached Information
Disclosure Statement, copies of which are attached, may be material to examination of
the above-identified patent application. Applicant submits these references in
compliance with its duty of disclosure pursuant to 37 CFR §§1.56 and 1.97. The

Examiner is requested to make these references of official record in this application.

This Information Disclosure Statement is not to be construed as a representation
that a search has been made, that additional information material to the examination of

this application does not exist, or that these references indeed constitute prior art.
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MAIL STOP AMENDMENT
Commissioner for Patents
March 4, 2005

Page 2 of 2

This Information Disclosure Statement is: (i) filed within three (3) months of the
filing date of the above-referenced application, (ii) believed to be filed before the mailing
date of a first Office Action on the merits, or (iii) believed to be filed before the mailing
of a first Office Action after the filing of a Request for Continued Examination under
§1.114. Accordingly, it is believed that no fees are due in connection with the filing of
this Information Disclosure Statement. However, if it is determined that any fees are due,

please contact the undersigned immediately at 414-431-2317.

Dated: March 4, 2005

Respectfully submitted,

C. Thomas Sylke
Registration No. 32,312

Sylke Law Offices, LLC

756 N. Milwaukee St.

Suite 210

Milwaukee, Wisconsin 53202
Phone: 414-431-2317

Certificate of Express Mail

"Express Mail" mailing label number: EU527446413US
Date of Deposit: March 4, 2005

I hereby certify that the papers and fee identified above are being deposited with the United States Postal Service
"Express Mail Post Office to Addressee” on the date indicated above and is addressed to MAIL STOP AMENDMENT.
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

C. Thomas Sylke
Printed name of person mailing paper and fee
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Y
Inform¥térgn Disclgdufe Application No.: 10/795,593
——— Statement 1cant Filing Date: 08 March 2004
Pursuant to 37 CFR § 1.97(b)(3) First Named Inventor: CIOFFI
Applicant: Adaptive Spectrum And Signal Alignment, Inc.

Dated: March 4, 2005 Art Unit: UNKNOWN | Examiner Name: UNKNOWN
Sheet 1 of 2 Attorney Docket No. 0101-p02
U.S. Patent Documents
Examiner Sub- Filing
Initial No. | Patent No. Date Patentee Class |class Date

Al | 6,449,288 B1 |09/10/02 | Chari et al.
A2 16,598,188 B1 |07/22/03 |Locke et al.
A3 14,901,319 B1 |02/13/90 |Ross
A4 16,067,646 B1 |05/23/00 | Starr
A5 6,272,652 B1 | 08/07/01 | Starr
A6 6,546,509 B1 |04/08/03 | Starr

Foreign Patent or Published Foreign Patent Application

Examiner Document Publication | Country or Sub- | Translation
Initial No. | No. Date Patent Office Class |[class |Yes |No

Other Documents

Examiner
Initial No. | Author, Title, Date, Place (e.g. Journal) of Publication

C1 [Cioffiet al., “Low-Latency Impulse Elimination,” Committee T1, Working
Group T1E1.4 (DSL Access); Atlanta, GA; April 8, 2002 (13 pgs) - Paper (5
pgs) and PowerPoint slides (8 pgs).

C2 | Starr et al., “Information comment solicitation on ITU FEC INP submission
for ADSL2,” Committee T1, Working Group T1E1.4 (DSL Access);
Vancouver, BC; February 23, 2004 (16 pgs) - Paper (7 pgs) and PowerPoint
slides (9 pgs).

C3 | » Cioffi, “Dynamic Spectrum Management,” Broadband World Forum;
London, England; September 10, 2003 (17 pgs).

C4 | Starr et al., “DSL Advances,” Chapters 3, 7 and 11; Prentice-Hall, 2003 (173
pgs)-

Page | of 2
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G5

» Cioffi, “Dynamic Spectrum Management,” Alcatel DSL Forum
presentation; Paris, France; November 11, 2003 (47 pgs).

Cé6

» Cioffi, “Dynamic Spectrum Management,” Deutsche Telecom DSL
presentation; Darmstadt, Germany; October 6, 2003 (37 pgs).

Cc7

» Cioffi, “Dynamic Spectrum Management,” IEEE Globecom presentation;
San Francisco, California; December 3, 2003 (30 pgs).

C8

» Cioffi, “Dynamic Spectrum Management,” Telecom Italia presentation;
Turin, Italy; November 19, 2003 (32 pgs).

C9

» Cioffi, “Dynamic Spectrum Management,” Korea Telecom DSL
presentation; Seoul, Korea; September 24, 2003 (38 pgs).

Examiner: Please initial citation considered; draw line through citation if not in
conformance and not considered; and include copy of this form with next communication to

applicant.

» Additional names appear on these documents. Per MPEP § 715.01(c) and § 2132.01,
Applicant respectfully submits that these individuals were students working under the
direction and supervision of Professor Cioffi, the inventor in this application.
Therefore, application respectfully submits that this affects the status of the relevant
publications as references under 35 U.S.C. § 102. Please see, In re Katz, 687 F.2d 450,
215 USPQ 14 (CCPA 1982). Counsel for Applicant will be happy to discuss this issue
in more detail with the Examiner, if that would be helpful.

Page 2 of 2
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& o SYLKE LAW OFFICES, LLC
NS TRape” 756 NORTH MILWAUKEE STREET, SUITE 210

MILWAUKEE, WISCONSIN 53202
PHONE 414-431-2317
FAX 414-431-1317

March 4, 2005
Express Mail Label No, EU527446413US
MAIL STOP AMENDMENT
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Re:  Information Disclosure Statement
Serial No.: 10/795,593
Title: ADAPTIVE FEC CODEWORD MANAGEMENT
Filing Date: 08 March 2004
Inventor: CIOFFI

Atty. Docket No. 0101-p02
Dear Sir or Madam:
Enclosed for filing via Express Mail are the following:

Information Disclosure Statement (2 pgs), with:
-- 9 References (403 pgs);
Information Disclosure Statement Transmittal (w/Cert. of Express Mail dated March 4,
2005) (2 pgs)s
Transmittal letter dated March 4, 2005 (w/Cert. of Express Mail dated March 4, 2005) (2 pgs);
Cert. of Express Mail dated March 4, 2005; and
-- Return Receipt Postcard.

The attached Information Disclosure Statement is being filed pursuant to 37 CFR §
1.97(b)(3), before the mailing of a first Office action on the merits in the above-referenced case.

IPR2025-00395
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MAIL STOP AMENDMENT
Commissioner for Patents
March 4, 2005

Page 2

Please file the foregoing papers and acknowledge receipt of same by date-stamping and
returning the enclosed postcard. Please direct all correspondence and any questions to the

undersigned, Customer Number 36171. Thank you for your assistance.

Very tr oury”

/

A7
C. Thomas Sylke
Reg. No. 32,312

Enclosures

Cortifi [E Mail
"Express Mail" mailing label number: EU527446413US
Date of Deposit: March 4, 2005

I hereby certify that the papers and fee identified above are being deposited with the United States Postal Service "Express Mail

Post Office to Addressee” on the date indicated above and is addressed to MAIL STOP AMENDMENT, Commissioner for
Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

C_Thomas Sylke

Printed name of person mailing paper and fee

IPR2025-00395
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SYLKE LAW QFFICES, LLC ((

756 NORTH MILWAUKEE STREET, SUITE 210
MILWAUKEE, WISCONSIN 53202
. PHONE 414-431-2317
FAX414-431-1317

March 4, 2005

By First Class Mail with Certifi e Maili

MAIL STOP AMENDMENT
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Re:  Information Disclosure Statement
Serial No.: 10/795,593
Title: ADAPTIVE FEC CODEWORD MANAGEMENT
Filing Date: 08 March 2004
Inventor: CIOFFI

Atty. Docket No. 0101-p02
Dear Sir or Madam:
Enclosed for filing via Certificate of Mailing are the following:

-- Information Disclosure Statement (1 pg), with:
- -- 1 Reference (6 pgs);
-- Information Disclosure Statement Transmittal (w/Cert. of Mailing dated April 21, 2005)
(2 pgs);
Transmittal letter dated April 21, 2005 (w/Cert. of Mailing dated April 21, 2005) (2 pgs);
-- Cert. of Mailing dated April 21, 2005; and
Return Receipt Postcard.

The attached Information Disclosure Statement is being filed pursuant to 37 CFR §
1.97(b)(3), before the mailing of a first Office action on the merits in the above-referenced case.
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"MAIL SBOP AMENDMENT
Commissioner for Patents
April 21, 2005
Page 2

Please file the foregoing papers and acknowledge receipt of same by date-stamping and
returning the enclosed postcard. Please direct all correspondence and any questions to the
undersigned, Customer Number 36171. Thank you for your assistance.

C. Thomas Sylke
Reg. No. 32,312

Enclosures

Date of Deposit: April 21, 2005
I hereby certify that this correspondence and the attached papers identified herein are being deposited with the United States

Postal Service with sufficient postage as first class mail on the date indicated above in an envelope addressed to MAIL STOP
AMENDMENT, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

C_Thomas Sylke < //

Printed name of person mailing paper and fee Signature of person mailing papg/s and fee
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"¢ mo8THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: CIOFFI Attorney Docket No.: 0101-p02
Application No.: 10/795,593 Examiner: Unknown
Filed: 08 March 2004 Group: Unknown

Title: ~ ADAPTIVE FEC CODEWORD MANAGEMENT

INFORMATION DISCLOSURE STATEMENT
37 CFR §§1.56 AND 1.97(b)

MAIL STOP AMENDMENT
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
via Certificate of Mailing dated April 21, 2005

Dear Sir:

The non-U.S. patent document reference listed under the heading “Other
Documents” in the attached Information Disclosure Statement, a copy of which is
attached, may be material to examination of the above-identified patent application.
Applicant submits this reference in compliance with its duty of disclosure pursuant to 37
CFR §§1.56 and 1.97. The Examiner is requested to make this reference of official
record in this application.

This Information Disclosure Statement is not to be construed as a representation
that a search has been made, that additional information material to the examination of

this application does not exist, or that this reference indeed constitutes prior art.

This Information Disclosure Statement is: (i) filed within three (3) months of the
filing date of the above-referenced application, (ii) believed to be filed before the mailing
date of a first Office Action on the merits, or (iii) believed to be filed before the mailing
of a first Office Action after the filing of a Request for Continued Examination under

§1.114. Accordingly, it is believed that no fees are due in connection with the filing of

IPR2025-00395
Petitioners' Exhibit 1004
Page 82 of 240



MAIL STOP AMENDMENT
Commissioner for Patents
April 21, 2005

Page 2 of 2

-

this Information Disclosure Statement. However, if it is determined that any fees are due,

please contact the undersigned immediately at 414-431-2317.

Dated: April 21, 2005

C. Thomas Sylke
Registration No.

Sylke Law Offices, LLC

756 N. Milwaukee St.

Suite 210

Milwaukee, Wisconsin 53202
Phone: 414-431-2317

Certificate of Mailing under 37 CFR § 1.8
Date of Deposit: April 21, 2005

I hereby certify that this correspondence and the attached papers identified herein are being deposited with the United
States Postal Service with sufficient postage as first class mail on the date indicated above in an envelope addressed to
MAIL STOP AMENDMENT, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

74
C. Thomas Svlke s é\. 7

Printed name of person mailing paper and fee Sign'aturgof person mailiyﬁlpers and fee

/
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Information Disclosure
Statement By Applicant
Pursuant to 37 CFR § 1.97(b)(3)

Dated: April 21, 2005

Application No.: 10/795,593

Filing Date: 08 March 2004

First Named Inventor: CIOFFI

Applicant: Adaptive Spectrum And Signal Alignment, Inc.

Art Unit: UNKNOWN l Examiner Name: UNKNOWN

Sheet 1 of | Attorney Docket No. 0101-p02
U.S. Patent Documents
Examiner Sub- Filing
Initial No. [ Patent No. Date Patentee Class |class Date
Foreign Patent or Published Foreign Patent Application
Examiner Document Publication | Country or Sub- | Translation
Initial No. | No. Date Patent Office Class |[class |Yes |No
Other Documents
Examiner
Initial No. | Author, Title, Date, Place (e.g. Journal) of Publication
C10 [ Starr et al., “Proposed revisions to G.992.4 and G.992.3&5 regarding impulse

noise protection,” Study Group 15, ITU - Telecommunication Standardization
Sector; San Francisco, CA; March 8, 2004 (6 pgs).

Examiner: Please initial citation considered; draw line through citation if not in
conformance and not considered; and include copy of this form with next communication to

applicant.

Page 1 of 1
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L 0CT 172005 &
w SYLKE LAW OFFICES, LLC
@ 756 NORTH MILWAUKEE STREET, SUITE 210
MILWAUKEE, WISCONSIN 53202 )
PHONE 414-431-2317

FaX 414-431-1317

October 12, 2005

By First Class Mail with Certif e Muili

MAIL STOP AMENDMENT
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Re:  Information Disclosure Statement
Serial No.: 10/795,593
Title: ADAPTIVE FEC CODEWORD MANAGEMENT
Filing Date: 08 March 2004
Inventor: CIOFFI

Atty. Docket No. 0101-p02

1

Dear Sir or Madam:
Enclosed for filing via Certificate of Mailing are the following:

-- Information Disclosure Statement (1 pg), with:
-- 6 References (37 pgs);
-- Information Disclosure Statement Transmittal (w/Cert. of Malllng dated October 12,
2005) (2 pgs);
Transmittal letter dated October 12, 2005 (w/Cert of Mailing dated October 12, 2005) (2 pgs);
-- Cert. of Mailing dated October 12, 2005; and
Return Receipt Postcard.

The attached Information Disclosure Statement is being filed pursuant to 37 CFR §
1.97(b)(3), before the mailing of a first Office action on the merits in the above-referenced case.

IPR2025-00395
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MAIL STOP AMENDMENT
Commissioner for Patents
October 12, 2005

Page 2

Please file the foregoing papers and acknowledge receipt of same by date-stamping and
returning the enclosed postcard. Please direct all correspondence and any questions to the
undersigned, Customer Number 36171. Thank you for your assistance.

Very tru

s
C. Thomas Sylke .
Reg. No. 32,312

Enclosures

Date of Deposit: October 12, 2005

1 hereby certify that this correspondence and the attached papers identified herein are being deposited with the United States
Postal Service with sufficient postage as first class mail on the date indicated above in an envelope addressed to MAIL STOP
AMENDMENT, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

P

C. Thomas Sylke. d
Printed name of person mailing paper and fee Signature of person mailing papers ang/fee

IPR2025-00395
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IMTHE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: CIOFFI ' Attorney Docket No.: 0101-p02
Application No.: 10/795,593 - Examiner: Unknown

Filed: 08 March 2004 Group: 2133

Title:  ADAPTIVE FEC CODEWORD MANAGEMENT

INFORMATION DISCLOSURE STATEMENT
37 CFR §§1.56 AND 1.97(b)

MAIL STOP AMENDMENT
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
via Certificate of Mailing dated October 12, 2005

Dear Sir:

The U.S. patent document references listed under the heading “U.S. Patent
Documents” in the attached Information Disclosure Statement may be material to
examination of the above-identified patent application. The non-U.S. patent document
references listed under the headings “Foreign Patent or Published Foreign Patent
Application” and/or “Other Documents” in the attached Information Disclosure
. Statement, copies of which are attached, may be material to examination of the above-
identified patent application. Applicant submits these references in compliance with its
duty of disclosure pursuant to 37 CFR §§1.56 and 1.97. The Examiner is requested to
make these references of official record in this application. '

This Information Disclosure Statement is not to be construed as a representation
that a search has been made, that additional information material to the examination of

this application does not exist, or that these references indeed constitute prior art.
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MAIL STOP AMENDMENT
Commissioner for Patents
October 12, 2005

Page 2 of 2

This Information Disclosure Statement is: (i) filed within three (3) months of the
filing date of the above-referenced application, (1) believed to be filed before the mailing
date of a first Office Action on the merits, or (iii) believed to be filed before the mailing
of a first Office Action after the filing of a Request for Continued Examination under
§1.114. Accordingly, it is believed that no fees are due in connection with the filing of
this Information Disclosure Statement. However, if it is determined that any fees are due,
please contact the undersigned immediately at 414-431-2317.

Dated: October 12, 2005

Respectfully su

e’

.C. Thomas Sylke _
Registration No. 32,312

Sylke Law Offices, LLC

756 N. Milwaukee St.

Suite 210

Milwaukee, Wisconsin 53202
Phone: 414-431-2317

CERTIFICATE OF MAILING
I hereby certify that this correspondence is being deposited with the United States Postal Service with suﬁ" cient
postage as ﬁrst class mail in an envelope addressed to: Mail Stop AMENDMENT, Commissioner for Patents, P.O. Box
1450, Alexandria, Virginia 22313-1450, on October 12, 2005.

7

C. Thomas Sylke

Printed name of person mailing paper and fee

C AT
ture of person mallm%per
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Information Disclosure Application No.: 10/795,593

Statement By Applicant Filing Date: 08 March 2004

Pursuant to 37 CFR § 1.97(b)(3) First Named Inventor: CIOFFI

Applicant: Adaptive Spectrum and Signal Alignment, Inc.

Dated: October 12, 2005 Art Unit: 2133 | Examiner Name: UNKNOWN
Sheet 1 of 1 Attorney Docket No. 0101-p02

U.S. Patent Documents

Examiner Publication Sub- | Filing
Initial No. | Document No. Date Patentee Class | class | Date
Al 16,536,001 B1 03/18/2003 |Caietal.

Foreign Patent or Published Foreign Patent Application

Examiner Document | Publication | Country or | Patentee Translation
Initial No. | No. Date .| Patent Office Yes | No

Other Documents

Examiner .
Initial No. | Author, Title, Date, Place (e.g. Journal) of Publication

Cl1 [International Search Report, International Application No.
PCT/IB2004/003961 (4 pgs).

C2 | Written Opinion of the International Searching Authority, International
Application No. PCT/IB2004/003961 (6 pgs). ,

C3 |D. Veithen et al., “A 70Mb/s Variable-Rate DMT-Based Modem for VDSL,”
1999 IEEE International Solid-State Circuits Conference; ISSCC99/Session
14/Paper TP 14.6, February 15, 1999 (pgs 248-49, as provided by
International Searching Authority). Reference No. XP-002184687

C4 [ITU-T “Recommendation G.992.1” Asymmetric digital subscriber line
(ADSL) transceivers, Series G, June 1999, (pgs 226-39, as provided by
International Searching Authority). Reference No. XP-002321806

C5 [N. Nedev et al., “Comparison between Interleaving and Multiple DMT
Symbols per RESPECTFULLY SUBMITS Codeword in ADSL Systems,”
Globecom 2002 - IEEE Global Telecommunications Conference; Taipei,
Taiwan; November 17, 2002 (pgs 2265-69, as provided by International
Searching Authority). Reference No. XP-010636152

C6 | F. Moulin et al., “Discrete-multitone-based ADSL and VDSL systems
performance analysis in an impulse noise environment,” IEEE Proceedings:
Sci. Meas. Technol., Vol. 150, No. 6, November 03, 2003 (pgs 273-78, as
provided by International Searching Authority). Reference No. XP-
006024286

Examiner: Please initial citation considered; draw line through citation if not in
conformance and not considered; and include copy of this form with next communication to
applicant.

Page 1 of |
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EAST Search History

Ref Hits | Search Query DBs Default Plurals | Time Stamp .
# Operator
(((increas$3 decreas$3 adjust$4 US-PGPUB; | OR ON 2007/03/13 17:52
chang$3 alter$5) near (BER SNR CNR | USPAT;
MEV TEV "error rate" "error value" EPO; JPO;
"error count")) with (threshold limit)) DERWENT;
and 714/704.cc;s. IBM_TDB _
((adaptive near (cod$3 encod$3)) and | US-PGPUB; | OR ON 2007/03/13 17:50
((increas$3 decreas$3 adjust$3 USPAT; -
chang$3 alter$5) near (BER SNR CNR | EPO; JPO;
MEV TEV "error rate" "error value" DERWENT;
"error count™)) IBM_TDB |
S1 3714 | (adaptive near (cod$3 encod$3)) US-PGPUB; | OR ON 2007/03/13 17:34
: ' USPAT; '
EPO; JPO;
DERWENT;
IBM_TDB
S2 47 | (adaptive near (cod$3 encod$3)) with | US-PGPUB; | OR ON 2007/03/13 17:34
(BER SNR CNR "error rate" "error USPAT;
value") EPO; JPO;
DERWENT;
IBM_TDB '
S3 47 | (adaptive near (cod$3 encod$3)) with | US-PGPUB; | OR ON 2007/03/13 17:34
(BER SNR CNR "error rate" "error USPAT;
value" "error count") EPO; JPO;
DERWENT;
IBM_TDB : .
S4 82 | (adaptive near (cod$3 encod$3)) US-PGPUB; | OR ON 2007/03/13 17:35
same (BER SNR CNR "error rate" USPAT;
"error value" "error count") ' EPO; JPO;
DERWENT;
, , : IBM_TDB _
S5 3432 | ((adaptive near (cod$3 encod$3)) US-PGPUB; | OR ON 2007/03/13 17:35
same (BER SNR CNR "error rate" USPAT,; - -t
"error value" "error count")) (without EPO; JPO;
near (bandwidth latency)) DERWENT; -
: IBM_TDB
S6 192 | ((adaptive near (cod$3 encod$3)) US-PGPUB; | OR ON 2007/03/13 17:36
-same (BER SNR CNR "error rate" USPAT;
"error value" "error count")) (without EPO; JPO;
near (bandwidth latency) near DERWENT;
increase) : IBM_TDB
S7 0 | ((adaptive near (cod$3 encod$3)) US-PGPUB; | OR ON 2007/03/13 17:36
same (BER SNR CNR "error rate" USPAT;
"error value" "error count")) and EPO; JPO;
(without near (bandwidth latency) DERWENT;
near increase) IBM_TDB

3/14/07 1:29:43 PM
C:\Documents and Settings\mchaudry\My Documents\EAST\Workspaces\10795593.wsp

Page 1
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EAST Search History

S8

S9

S10

S11

S12

S13

S14

S15

S16

S17

98

592

15

310

1129

((adaptive near (cod$3 encod$3))
same (BER SNR CNR "error rate"
"error value" "error count")) and

“(without near (bandwidth latency)

near increase)

((adaptive near (cod$3 encod$3))
same (BER SNR CNR "error rate"
"error value" "error count")) and
(without with (bandwidth latency))

(adaptive near (cod$3 encod$3)) and
((increas$3 decreas$3 adjust$3
chang$3 alter$5) near (BER SNR CNR
MEV TEV "error rate" "error value"
“error count"))

(adaptive near (cod$3 encod$3)) and
(((increas$3 decreas$3 adjust$3
chang$3 alter$5) near (BER SNR CNR
MEV TEV "error rate" "error value"
“error count")) with (threshold limit))

(adaptive near (cod$3 encod$3)) and
(((increas$3 decreas$3 adjust$4
chang$3 alter$5) near (BER SNR CNR
MEV TEV "error rate" "error value"

"error count")) with (threshold limit)) -

(((increas$3 decreas$3 adjust$4
chang$3 alter$5) near (BER SNR CNR
MEV TEV "error rate" "error value"
"error count")) with (threshold limit))

(((increas$3 decreas$3 adjust$4
chang$3 alter$5S) near (BER SNR CNR
MEV TEV "error rate" "error value"
"error count")) with (threshold limit))

{ -and 714/704.ccls.

(((increas$3 decreas$3 adjust$4

-chang$3 alter$5) near (BER SNR CNR

MEV TEV "error rate" "error value"
"error count")) with (threshold limit))
and 714/774.ccls.

714/774.ccls.

714/704.ccls.

US-PGPUB;
USPAT,;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPQ;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
.EPO; JPO;
DERWENT;
IBM_TDB

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON
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DETAILED ACTION
Claims 1-35 are presented for examination.

Information Disclosure Statement
The references listed in the information disclosure statements (IDS) were considered. The

submission is in compliance with the provisions of 37 CFR 1.97.

Oath/Declaration
Thé Oath filed March 08, 2004 is defective. A new oath or declaration in compliance
with 37 CFR 1.67(a) identifying this application by applicatio‘n nuﬁnber and ﬁling date is
required. See MPEP §§ 602.01 and 602.02. The new oath should also have appropriate

information regarding Applicant’s Attorney. See MPEP 602.

Drawings
The drawings subrﬁitted Mérch 8, 2004 are objected to because:

- Figure 1 should be designated by a legend such as --Prior Art-- because only that
which is old is illustrated. See MPEP § 608.02(g). Corrected drawings in
compliance with 37 CFR 1.121(d) are required in reply to the Office action to avoid
abandonment of fhe application. The replacement shegt(s) should be labeled
“Replacement Sheet” in the bage header (as per 37 CFR 1.84(c)) so as n(;t to obstruct

any portion of the drawing figures. If the changes are not accep’ted by the examiner,

IPR2025-00395
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the applicant will be notified and informed of any requiréci corrective action in the
next Office action. The objection to the drawings will not be held in abeyance.

- Figure 2 should bé designated by a legend such as --Prior Art-- because only that
which is old is illustrated. See MPEP § 608.02(g). Corrected drawings in |
compliance with 37 CFR 1.121(d) are required in reply to the Office action to avoid
abandonment of the application. The replacement sheet(s) should be labeled
“Replaée_ment Sheet” in the page header (as per 37 CFR 1.84(c)) so aé not to obsfruct
any portion of the drawing figures. If the changes are not accepted by the examiner,
the applicant will be notified and informed of any required corrective action in the
néxt Office action. The objection to the drawings will not be held in abeyance.

Correction is requested.

Specification

The specification filed March 8, 2004 is accepted.

Claim Objecti'ons
Claim 12 is objected to because of the following informalities:
- The acronym “INP” should be written out.

Appropriate correction is required.

Claim 13 is objected to because of the following informalities:

- The terms, N, K and R should be defined in the claim according to the specification.

IPR2025-00395
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Appropriate correction is required.

Claim 21 is objected to because of the following informalities:
- The acronym “CO” should be written out.

Appropriate correction is required.

Claim 22 is objected to because of the following informalities:
- The acronym “CO” should be written out.

Appropriate correction is required.

‘Claim 26 is objected to because of the following informalities:
- The_ acronym “INP” should be written out.
- Claim 33 is identical to claim 26 and one of these claims should be cancelled.

Appropriate correction is required.

Claim 27 is objécted to because of the following informalities:
- The terms, N, K and R should be defined in the claim according to the speciﬁcétion.
- Claim 34 is identical to claim 26 and one of these claims should be cancelled.

Appropriate correction is required.

Claim 33 is objected to because of the follbwing informalities:

- The acronym “INP” should be written out.

IPR2025-00395
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- Claim 33 is identical to claim 26 andlone of these claims should be cancelled.

Appropriate correction is required.

Claim 34 is objected to because of the folloWing informélities:
- The terms, N, K and R should be defined in the claim according to the specification.
- - Claim 34 is identical to claim 26 and one of these claims should be cancelled.

Appropriate correction is required.

Claim Rejections - 35 USC § 103
The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 (1966),
that are app]ied for establishing a. background fbr determining obviouéness under 35
US.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.

BN =

Claims 1-35 are rejected under 35 U.S.C. 103(a) as beiné unpatentable over Locke et al. (herein
after: Locke, USPN 6598188). |

As per claim 1, Locké substantially teaches adaptive FEC coding (Figure 3 and i.e., col.
3, lines 10-12) comprising a means for acquiring- a measured transmission error value (MEV)
coupled to the communication system (i.e., col. 4, lines 8-10); means for analyzing the MEV

relative to a target transmission error value (TEV), wherein the analyzing means is coupled to the
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acquiring means (i.e., col. 28, lines 55-59); and means for adjusting the codeword (i.e., col. 28,

lines 60-65).

FIG. 3

GET MAX
ERROR-CORRECTED BER

'

GET BER
(CHANNEL ANALYSIS MSE)

:

FOR (R=0, 2, ...16)
JGET MAXIMUM N
(TABLE [R/2][MSE]) SO
(NR) CODE ERROR-
CORRECTED BER < MAX
ERROR-CORRECTED BER

:

PICK (N.R) TO
MAX DATA RATE

Locke does not explicitly teach a controller to perform the process of adaptive FEC as

stated in the present application.
| However, the Exarﬁiner would like to point out that process of comparing the MEV with |

a TEV would inhefently require some typé 'o-f processor/cbntroller. Therefore it would havé been
obvious to one of ordinary skill in the art at the time fhe invention was made to include a
controller. to control the adaptive FEC coding of Locke. Thi; ‘would have been ~obvio'us to one of
ordinary skill in the art because one or ordinary skill in the art would have recognized that using
a some sort of controller is ﬁecessary to effectively execute the acquired MEV to a threshold |
TEV to.make appropriate adjustments.

As per claim 2, Locke substantially teaches, in view of above rejection, the MEV is based

on at least, for example, bit error rate (i.e., Figure 3).
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As per claim 3, chke substantially teaches, in view of above rejection, the acquiring
means is implemented as computer readable prégram code (i.e., cols. 3-26).

As per clainﬁ 4, Locke substantially teaches, in view of above rejection, the analyzing
means and generating means are implemented as hardware (i.e., éol. 1, lines 35-43).

As per claim 5, Locke substantially teaches, in view of above rejection, the TEV is a
threshold error rate limit (i.e., Figure 3).

As per claim 6, Locke substantially teaches, in view of above rejection, the generating
means comprises an interleaver depth adjustment (i.e., col. 27, lines 54-56).

As per claim 7, Locke substantially teaches, in view of above rejection, the interleave
-,depth control is computed to maintain the ofiginal latency (i.e., col. 27, lines 45-50).

As per claims 8 and 9, Locke substantially.teaches, in view of above reje¢tion, historical
data module (i.e., col. 28, lines 39-41).

As per claim 10, Locke substantially tez;ches, in view of above rejection, a DSL system
(i.e., col: 1, lines 15-18).

As per claim 11, Locke substantially teaches, in view of above rejection, the controller
comprises a dynamic spectrum managér (i.e., col. 28, lines 39-42).

As per claim 12, Locke substantially teaches, in view of above rejection, an ADSL2
system and adjusts at least maximum interleaving delay (i.e., col. 27, iines 20 and 53-55).

As per claim 13, Locke substantially teaches, in view of above rejection, an ADSL1
system and adjusts at least N (i.e., col. 28, lines 19 and 55).

As per claim 14, Locke substantially teaches, in view of above rejection, the MEV is

based on the received signal (i.e., Figure 3).
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As per claim 15, Locke substantially teaches adaptive FEC coding scheme (Figure 3 and
- i.e., col. 3, lines 10-12) comprising: transmittihg data via FEC coding scheme (i.e., col. 28, lines
33-58), acquiring a measured transmission error valué (MEV) (i.e., col. 4, lineé 8-10); means for
analyzing the MEYV relative to a target transmission error value (TEV), and means for adjusting
“the codeword (i.e., col. 28, lines 60-65).
Locke does not explicitly teach a CCR as stated in the present application.
However, the Examiner would like to point out that CCR or codeword composition ratio
| is defined by Applicant as representing the relationsﬁip between parity and payload. Locke
~ teaches (i.e., col. 27,‘ liﬁes 37-42) the felation between parity and data to be determined prior to
transmission. Therefore it would have been obvious to one of ordinary skill in the art at the time
the invention was made to selecting, prior to transmission, a CCR ratio. This wbuid have been
obvious to one of ordinary skill in the art because one or ordinary skill in the art would have
recognized that selecting, prior to fransmi'ssion, a CCR ratio would optimize the system and
make appropriate adjustments (i.e., col. 27, lines 37-43).’

As per claim 16, Locke substantially teaches, in view of above rejection, the MEV
comprises at least, for example, directly measuring a, BER, which is characteristic of the
communication system (i.e., Figure 3).

As per claim 17, Locke substantially teaches, in view of above rejection, the process is
repéated (i.e., col. 28, lines 18-25).

| As per claim 18, Locke substantially teaches, in view of above rejection, a controller

performs the method of claim 15 (i.e., see rejection of claims 1 and 15).
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As per claim 19, Locke sﬁbstantial_ly teaches, in view of above rejection, a DSL system
(i.e., col. 1, lines 15-18).
As per claim 20, Locke substantially teaches, in view of above rejection, thé controller
comprises a dynamic spectrum manager (i.e., col. 28, lines 39-42).
As per claim 21, Locke substantially teaches, in view of above rejection, the controller is
ina CO (i.e., col. 1, lines 40-42).
As per claim 22, Locke substantially teaches, in view of above rejection, the controller is
outside a CO (i.e., col. 1, -lines 40-42).
| As per' claim 23, Locke substantially teaches, in view of above rejection, a DSL system
(i.e., col. 1, lines 15-18).
~ As per claim 24, Locke substantially teaches, in view of ébove rejection; a DSL systgm
(i.e., col. 1, lines 15-18).
As per claim 25, Locke substantially teaches, in view of above rejection, the CCR is K/N
(i.e., col. 2, lines 21-48). |
As per claim 26, Locke substantially teaches, in view of above rejection, an ADSL2
system and adjusts at least maximum interleaving delay (i.e., col. 27, lines 20 and 53-55). |
As per clairh 27, Locke substantially Ate'aches, in view of above rejection, an ADSLI
system and adjusts at léast N (i.e., col. 28, lines 19 and 55).
As per claim 28, Locke substantially teaches, in view of above rejection, the interleave
depth coptrol is computed to maintain the ofiginal latency (i.e., col. 27, lines 45-50).

As per claim 29, Locke substantially teaches, in view of above rejection, historical data

module (i.e., col. 28, lines 39-41).
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As per claim 30, Locke substantially teaches, in view of above rejection, the MEV is
Based on at least, for example, bit error rate (i.e., Figure 3). |

As per claim 31, Locke substantially teaches, in view of above rejection, the acquiring
means is implemented as computer readable program code (i.e., cols. 3.-26).

As per claim 32, Locke substantially teaches, in view of above rejection, the analyzing
means and generating means are implemented as hardware (i.e., col. 1, lines 35-43).”

As per claim 33, Locke substantially teaches, in view of above rejection, an ADSL2
system and adjusts at least maximum interleaving delay (i.e., col. 27, lines 20 and 53-55).

As per clairﬁ 34, Locke substantially teaches, in view of above rejection, an ADSL1
system and adjusts at least N (i.e., col. 28, lines 19 and 55). |

As per claim 35, Loéke substantially teaches a transmission system (i.e., col. 1, lines 10-
13) adaptive FEC coding (Figure 3 ahd 1.e., col. 3, lines 10-12) comprising a means for acquiring
a measured transmission error value (MEV) coupled to the communication system (i.e., col. 4,
lineé 8-10); means for analyzing the MEV relativé to a target transmission error value (TEV),
wherein the analyzing means is coupled to the acquiring means (i.e., col. 28, lines 55-59); and
means for adjusting the codeword (i.e., col. 28, lines 60-65). Locke Substantially teaches, in view
of above rejection, the MEV is based on at least, for example, bit error rate (i.e., Figure 3).

Locke does not explicitly teach a controller to perform tﬁe process of adaptive FEC as
stated in the present application. |

However, the Examiner would like to point out that process of compéring the MEV with
a TEV would inherently require some type of processor/controller. Therefore it would have been

obvious to one of ordinary skill in the art at the time the invention was made to include a
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controller to control the adaptive FEC coding of Locke. This would have been obvious to one of
ordinary skill in the art because one or ordinary skill in the art would have recognized that using

a some sort of controller is necessary to effectively execute the acquired MEV to a threshold

TEV to make appropriate adjustments.

IPR2025-00395
Petitioners' Exhibit 1004
Page 106 of 240



Application/Control Number: 10/795,593 ‘ h Page 12
Art Unit: 2133

Conclusion

The prior art made éf record and not relied upon is considered pertinent to applicant's
disclosure. Additional pertinent prior arts are included ht_arein for Applicarﬁ’s review.

Any inquiry concerning this pommunication or earlier cqmmunications from the
examiner should be directed to Mujtaba K. Chaudry whosé telephone number is 571-272-3817.
The examiner can normally be ireached on Mon-Thur 9-7:30. o

If attempts to reach the examiner by telephone are uﬁsuccéssful, the examiner’s
supervisor, Albert DeCady can be reached on 571-272-3819. The fax phone number for the
- organization where this applicatidn or proceeding is assigned is 703-872-9306.

Inférmation 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 éither 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 thé Private PAIR

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

Mujtaba Chaudry
Art Unit 2133
March 13, 2007
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SEND TQ: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22393-1£50
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10/795,593 03/08/2004 John M. Cioffi 0101-p02

CONFIRMATION NO. 1126
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NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants:  John M. Cioffi
Serial No.: 10/795,593

Filed: March 08, 2007
For: Adaptive FEC Codeword
Management

Docket No.: 8241P002
Confirmation No.: 1126
Art Unit: 2112

Examiner: Mujtaba M. Chaudry

CERTIFICATE OF SUBMISSION

I hereby certify that this correspondence is being
submitted electronically via EFS Web to the
United States Patent and Trademark Office on
August 21, 2007.

/Christina Rainey/
Christina Rainey

Mail Stop Amendment
Commissioner for Patents
P.O Box 1450

Alexandria, VA 22313-1450

AMENDMENT AND RESPONSE TO OFFICE ACTION

Sir:

In response to the office action mailed March 21, 2007 in connection with

the above-identified patent application, Applicant respectfully requests consideration of

the following amendments and remarks.

Amendments to the Drawings begin on Page 2

Amendments to the Claims begin on Page 3

Remarks begin on Page 11.
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Drawings
The drawings in figures 1 and 2 are objected to as failing to be designated by the legend
“Prior Art”. Applicant submits herewith replacement sheets in which the drawings are

amended to include the legend.
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Claims

Following is a complete set of claims as amended with this response.

1. (Currently Amended) A controller for an adaptive Forward Error Correction

(FEC) coder using a codeword composition ratio (CCR), wherein the FEC coder is used
in a [communication system] DSL modem in which a transmitter sends data [to a
receiver] via a channel using FEC coding, interleaving and according to an original

transmission latency, the controller comprising:

means for repeatedly acquiring a measured transmission error value (MEV)

representing impulse noise events detected on the channel, wherein the means is coupled

to the communication system;

means for analyzing the repeated MEVs relative to a target transmission error

value (TEV), wherein the analyzing means is coupled to the acquiring means; and

means for generating a CCR adjustment control signal responsive to the means for

analyzing, and transmitting the same to the DSL. modem, wherein the generating means is

coupled to the analyzing means and to the communication system.

2. The controller of Claim 1 wherein the MEV 1s based on at least one of the

following:
a bit error rate;
errored seconds;
errored minutes;
code violations over a fixed period of time;

a signal-to-noise ratio measured at the receiver; or

Atty Docket No. 8241P002
Application No. 10/795,593 3
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TCP/IP throughput.

3. The controller of Claim 1 wherein the acquiring means, the analyzing means and

the generating means are implemented as computer readable program code.

4. The controller of Claim 1 wherein the acquiring means, the analyzing means and

the generating means are implemented as hardware.

5. The controller of Claim 1 wherein the TEV is a threshold error rate limit.

6. (Currently Amended) The controller of Claim 1 wherein the generating means
comprises means for generating an interleave depth adjustment control signal responsive

to the means for analyzing.

7. The controller of Claim 6 wherein the interleave depth control signal is computed
to maintain the original transmission latency by compensating for adjustments to the

CCR.

8. (Currently Amended) The controller of Claim 1 further comprising a historical

data module coupled to the analyzing means to access historical information about

impulse noise events that occurred during prior transmissions on the channel in analyzing

the MEV relative to the TEV.

9. The controller of Claim 8 wherein the historical data module is a database.
Atty Docket No. 8241P002
Application No. 10/795,593 4
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10. (Canceled)

11. The controller of Claim 1 wherein the controller comprises a dynamic spectrum
manager.
12. (Currently Amended) The controller of Claim 1 wherein the [communication

system]| DSL modem is an Asynchronous Digital Subscriber Line modem operable in

compatibility with the ADSL2 [system] standard and further wherein the CCR

adjustment control signal adjusts at least one of the following:

Impulse Noise Protection (INP); or

maximum interleaving delay.

13. (Currently Amended) The controller of Claim 1 wherein the [communication

system] DSL modem is an Asynchronous Digital Subscriber Line modem operable in

compatibility with the ADSL1 [system] standard and further wherein the CCR

adjustment control signal adjusts at least one of the following:

N, wherein N represents a total number of bytes of a codeword;

K. wherein K represents a total number of payload bytes in the codeword; or

R, wherein R represents a total number of parity bytes in the codeword.

14. (Currently Amended) The controller of Claim 1 wherein the means for repeatedly
acquiring the MEV comprises means for receiving an input signal representative of the

MEV.

Atty Docket No. 8241P002
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15.  (Currently Amended) A method of adjusting forward error correcting (FEC)

coding in a [communication system] a DSL. modem in which data is transmitted between

a transmitter and a receiver on a channel, the method comprising;:

(a) selecting a codeword composition ratio (CCR) representing [the] a relation

between payload and parity bytes in an FEC coding scheme;

(b) transmitting a control signal for transmitting data from the DSL. modem via the

channel [using] the control signal specifying the CCR and the FEC coding scheme;

(©) repeatedly acquiring [an] a measured transmission error value (MEV)

representing impulse noise events detected on the channel;

(d) analyzing the repeated MEVs relative to a target transmission error value (TEV);

and

() adjusting the CCR when the MEV differs sufficiently from the TEV.

16. (Currently Amended) The method of Claim 15 wherein repeatedly acquiring [an]

the MEV comprises at least one of the following:
directly measuring a characteristic of the communication system;
collecting a value from an element management system; or

computing the MEV from collected data.

17. The method of Claim 15 wherein steps (b) through (e) are repeated.

18. The method of Claim 15 wherein the method is performed by a controller.

Atty Docket No. 8241P002
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IPR2025-00395
Petitioners' Exhibit 1004
Page 126 of 240



19. (Canceled)

20. (Currently amended) The method of Claim [19] 18 wherein the controller is a

dynamic spectrum manager.

21. (Currently Amended) The method of Claim [19] 18 wherein the controller is in a
Central Office (CO).

22. (Currently Amended) The method of Claim [19] 18 wherein the controller is
outside a Central Office (CO).

23. (Currently amended) The method of Claim [19] 18 wherein the controller is an
operator of the DSL system.

24. (Currently amended) The method of Claim [19] 18 wherein the controller is
independent of any operator of the DSL system.

25. (Currently Amended) The method of Claim 15 wherein the CCR is K/N, wherein

K = a total number of payload bytes in the codeword and N = a total number of bytes in

the codeword.

26. (Canceled)
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217. (Canceled)

28. The method of Claim 15 wherein the communication system has an original
transmission latency resulting from interleaving of FEC codewords using an interleave
depth and further wherein the method further comprises adjusting the interleave depth to

compensate for adjustments to the CCR to maintain the original transmission latency.

29. (Currently Amended) The method of Claim 15 wherein analyzing the repeated
MEVs relative to the TEV comprises evaluating historical data relating to impulse noise

events that occurred during prior transmissions on the channel.

30. The method of Claim 15 wherein the MEV is based on at least one of the

following:
a bit error rate;
errored seconds;
errored minutes;
code violations over a fixed period of time;
a signal-to-noise ratio measured at the receiver; or

TCP/IP throughput.

31. (Currently Amended) The method of Claim 15 wherein repeatedly acquiring the
MEVs, analyzing the repeated MEVs relative to the TEV, and adjusting the CCR are

implemented by computer readable program code.
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32. (Currently Amended) The method of Claim 15 wherein repeatedly acquiring the
MEVs, analyzing the repeated MEVs relative to the TEV, and adjusting the CCR are

implemented by hardware.

33. (Currently Amended) The method of Claim 15 wherein the communication

system is an Asynchronous Digital Subscriber Line system operable in compatibility with

the ADSL2 [system] standard and further wherein adjusting the CCR comprises adjusting

at least one of the following:

impulse noise protection (INP); or

maximum interleaving delay.

34, The method of Claim 15 wherein the [communication system] DSL. modem is an

Asvynchronous Digital Subscriber Line modem operable in compatibility with the ADSL1

[system] standard and further wherein adjusting the CCR comprises adjusting at least one

of the following:

N, wherein N equals a total number of bytes in a codeword;

K. wherein K equals a total number of bytes in a payload of the codeword; or

R, wherein R equals a total number of parity bytes in the codeword.

35.  (Currently Amended) A transmission system comprising:
a transmission channel;
a transmitter coupled to the transmission channel;

an adaptive forward error correction (FEC) coder coupled to the transmitter;
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a receiver/decoder coupled to the transmission channel; and

a transmission error value monitor coupled to the receiver/decoder, the
transmission error value monitor being operative to periodically monitor [a] for

transmission error values representative of impulse noise events detected on the channel

and generate an input signal, wherein the transmission error values [is] are based upon at
least one of the group consisting of bit error rate, errored seconds, errored minutes,
number of code violations over a fixed period of time, signal-to-noise ratio measured at

the receiver/decoder, TCP/IP throughput; and

a controller coupled with the adaptive FEC coder, the controller being operative
to receive the input signal and generate a CCR adjustment control signal to the FEC

coder in response to the input signal.
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Remarks
Applicant respectfully requests reconsideration of this application as amended.
Claims 1, 6, &, 12, 13, 14, 15, 16, 20, 21-25, 29, 31-35 have been amended. Claims 10,
19, 26 and 27 have been cancelled. Therefore, claims 1-18, 20-25, and 28-35 are pending

for examination.

Examiner Interview Summary

Applicant thanks the Examiner for conducting the in-person interview with
applicant’s attorney of record, Gregory D. Caldwell, and the assignee’s representative
George Ginis on August 21, 2007. Applicant discussed proposed amendments to the
claims to overcome the 35 USC 103 rejection with the Examiner. No agreement was

reached whether the amendments would overcome the rejection.

Declaration

The office action states the declaration is defective for failing to include the
application number and filing date, as well as information regarding applicant’s attorney.
Applicant acknowledges the defective declaration and will submit a corrected declaration

upon obtaining the signature of the named inventor.

Drawings

Applicants have amended the drawings in figures 1 and 2 responsive to the
objections noted in the Office Action mailed March 21, 2007 and respectfully requests

the objections to the drawings be withdrawn.
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Claim Objections

The Office action objects to informalities in claims 12, 13, 21, 22, 26, 27, 33 and
34. Claims 12, 13, 21, 22, 26, 27, and 34 arec amended to correct the informalities.
Claims 36 and 27 have been canceled as essentially duplicates of claims 33 and 3,
respectively. Applicant respectfully requests the Examiner withdraw the objection to the

claims.
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Claims Rejections — 35 USC 103

Claims 1-35 stand rejected under 35 USC 103(a) as being unpatentable over
Locke et al., U.S. patent number 6,598,188 (hereinafter “Locke”). In particular, the
Office Action stated Locke comprises a means for acquiring a measured transmission
error value (MEV), citing Locke, col. 4, lines 8-10, which makes reference to an “MSE
(as estimated during channel analysis)”.

Locke discusses a modem that selects a codeword configuration to maximize an
error-corrected data rate based on ‘“channel analysis”. See Locke, Abstract. Channel
analysis is said to occur during training and initialization of the modem. Locke, col. 1,
lines 39-42. The modem employs forward error correction coding using Reed-Solomon
codes, in which bits of a codeword are allocated among sub-carriers (tones) for
modulation to form an ADSL symbol for transmission. Locke, col.1, lines 25-32. In
Locke, MSE is defined as “the average squared distance between constellation points and
the received data points” in the modulated symbols. The probability of an uncorrected bit
error in each sub-carrier of a symbol depends, or is based on, the MSE. Locke, col. 1,
lines 47-51. Locke reiterates these points again at col. 2, lines 37-40.

Importantly, Locke indicates that the modem estimates MSE during modem
initialization and training when codeword configuration is agreed to with the modem on
the other end of the channel. Locke, col. 2, line 40. MSE is not a measurc of
transmission errors detected on a channel. Rather, MSE is a value determined by the
modem based on the average squared distance between constellation points and received
data points during the short period of time during which the modem performs

initialization and training, for example, on power up or reset. Locke allegedly uses this
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MSE to determine the probability of a bit error, and uses that information to configure the
codeword. Locke, col. 1, lines 47-51; col. 3, lines 10-18.

Locke contemplates these bit errors are due to additive Gaussian white noise
(AGWN) Locke, col. 3, lines 10-17. AGWN is white noise having a constant spectral
density and a normal distribution of amplitude, in other words, stationary noise. Locke
so contemplates because channel analysis is performed over only a short period of time,
measured in seconds. The likelihood of detecting impulse noise during such period of
time is very low, and in fact doing so would likely skew the codeword configuration
agreed to by the modems.

In contrast to employing MSE to predict stationary noise on a channel, as
disclosed in Locke, independent claims 1, 15 and 35 in the present invention recite

repeatedly acquiring a measured transmission error value (MEV) representing impulse

noise events detected on the channel. As previously mentioned, information about

impulse noise events is not available within a modem, or at the modem level, so it is
understandable that Locke fails to disclose measuring such. Unlike AGWN, or stationary
noise, impulse noise occurs as random and unpredictable events on the channel, and
therefore is detected over a period of hours, days, or weeks, making collecting and
storing such information impracticable for (Locke’s) modems.

For at least this reason, Applicant contends claims 1, 15 and 35, as well as those claims

depending on claims 1 and 15, are patentable under 35 USC 103(a) over Locke.

Further, with respect to dependent claims 8 and 29, Locke fails to disclose

accessing historical information about impulse noise events that occurred during prior
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transmissions on the channel in analyzing the MEV relative to the TEV. The Office

Action cite Locke, col. 28, lines 39-41 as teaching this claim limitation. However,
applicant contends the citation is entirely irrelevant and fails to address any aspect of
accessing historical data about prior transmissions. The cited section of Locke instead
refers to a margin cost function that adds data bits to a transmission channel for a Reed-
Solomon configuration. Locke, col. 27, lines 4-6, 37-44; col. 28, lines 33-42. For at least
this reason, Applicant respectfully submits claims 8 and 29, as well as claim 9 which

depends on claim 8, are patentable over Locke under 35 USC 103(a).
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Conclusion
Applicants respectfully submit that the rejections have been overcome by the
amendments and remarks, and that the claims as amended are now in condition for
allowance. Accordingly, Applicants respectfully request the rejections be withdrawn and

the claims as amended be allowed.

Request for an Extension of Time

Applicants respectfully petition for a two-month extension of time to respond to the
outstanding Office Action pursuant to 37 C.F.R. § 1.136. Please charge any shortage in

fees for such to our Deposit Account No. 02-2666.

Respectfully submitted,

BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN LLP

/Vincent H. Anderson/ Date:__August 21, 2007
Vincent H. Anderson

Registration No. 54,962

Attorney for Applicants

Blakely, Sokoloff, Taylor & Zafman LLP
1279 Oakmead Parkway

Sunnyvale, CA 94085-4040

Phone: (503) 439-8778

Facsimile: (503) 439-6073
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PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) | Docket Number (Optional)
FY 2005

(Fees pursuant to the Consolidated Appropriations Act, 2005 (H.R. 4818). 8241P002

In re Application of

John M. Cioffi

Application Number Filed
10/795,593 3/8/2004
For Adaptive FEC Codeword Management
Group Art Unit Examiner
2112 Mujtaba M. Chaudry

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing an Amendment and
Response to Office Action in the above identified application.

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

Fee Small Entity Fee
[1 One Month (37 CFR 1.17(a)(1)) $120 $60
X Two Months (37 CFR 1.17(a)(2)) $450 $225 $450.00
[ Three Months (37 CFR 1.17(a)(3)) $1020 $510
O Four Months (37 CFR 1.17(a)(4)) $1590 $795
1 Five Months (37 CFR 1.17(a)(5)) $2160 $1080

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.

X X OOKX

The Director is hereby authorized to charge any fees which may be required, or credit any
overpayment to Deposit Account Number 02-2666. | have enclosed a duplicate copy of the

Fee Transmittal.
| am the [J applicant/inventor.

B 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 54,962.
[ attorney or agent acting under 37 CFR 1.34(a).
Registration number if acting under 37 CFR 1.34(a) 54,962.

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-2039.

August 21, 2007 /Vincent H. Anderson/
Date Signature

(503) 439-8778 Vincent H. Anderson

Telephone Number Typed or printed name

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.

I [ ] Total of forms are submitted. I

Based on PTO/SB/22 (12-04) as modified by Blakely, Solokoff, Taylor & Zafman (wlr) 11/30/2004.
SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450
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Electronic Patent Application Fee Transmittal
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Filing Date:

08-Mar-2004

Title of Invention:

Adaptive FEC codeword management

First Named Inventor/Applicant Name:

John M. Cioffi

Filer: Vincent Anderson/Christina Rainey
Attorney Docket Number: 8241P002
Filed as Small Entity
Utility Filing Fees
Description Fee Code Quantity Amount SuILoj-STS(tg)I in

Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
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Description Fee Code | Quantity| Amount SUB'STS(tg)I in
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Electronic Acknowledgement Receipt
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International Application Number:
Confirmation Number: 1126
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Payment information:
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The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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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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[ DECLARATION AND POWER OF Attorney Docket Number|824 1 P002 A
ATTORNEY FOR PATENT First Named Inventori John M. Cioffi
APPLICATION COMPLETE IF KNOWN
(37 CFR 1-63) Application Number | 10/795,593
Declaration »d Declaration -
im Submited g Submitted after Inital Filing Date March 8, 2004
with Initial Filing (surcharge Art Unit 2112
Filing (37 CFR 1.16(e))
L required) Examiner Name Mujtaba M. Chaudry )

As a below named inventor, | hereby declare that:
My residence, mailing address, and citizenship are as stated below, next to my name.

I believe the inventor(s) named below to be the original and first inventor(s) of the subject matter
which is claimed and for which a patent is sought on the invention entitled:

Adaptive FEC Codeword Management

the specification of which

[ is attached hereto.
OR

B was filed on (if applicable):
or —03/08/2004 as United States Application Number
as PCT International Application Number
and was amendedon o

I hereby state that | have reviewed and understand the contents of the above-identified specification,
including the claim(s), as amended by any amendment specifically referred to above.

I do not know and do not believe that the claimed invention was ever known or used in the United
States of America before my invention thereof, or patented or described in any printed publication in
any country before my invention thereof or more than one year prior to this application. | do not know
and do not believe that the claimed invention was in public use or on sale in the United States of
America more than one year prior to this application, nor do | know or believe that the invention has
been patented or made the subject of an inventor's certificate issued before the date of this application
in any country foreign to the United States of America on an application filed by me or my legal
representatives or assigns more than twelve months (for a utility patent application) or six months (for a
design patent application) prior to this application.

I acknowledge the duty to disclose information which is material to patentability as defined in 37 CFR
1.58, including for continuation-in-part applications, material information which became available
between the filing date of the prior application and the national or PCT international filing date of the
continuation-in-part application.
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I hereby claim foreign priority benefits under 35 U.S.C. 119(a)-(d) or (f), or 365(b) of any foreign
application(s) for patent, or inventor's or plant breeder's rights certificate(s), or 365(a) of any PCT
international application which designated at least one country other than the United States of America,
listed below and have also identified below, by checking the box, any foreign application for patent,
inventor's or plant breeder's rights certificate(s), or any PCT international application having a filing date
before that of the application on which priority is claimed.

Prior Foreign Application(s):

Prior Foreign Application Count Foreign Filing Date| Priority Certified Copy
Number(s) ountry (MM/DD/YYYY) |  Not Claimed Attached?

OYes [ONo
O Yes [ONo
[dYes ONo
OYes [ONo
OYes [ONo

ooooaag

Appointment of Practitioners:

I hereby appoint the practitioners associated with Customer Number: 08791 as my respective patent
attorneys and patent agents, with full power of substitution and revocation, to prosecute this application
and to transact all business in the U.S. Patent and Trademark Office connected herewith.

If this patent application is assigned, then the undersigned hereby authorizes the patent attorneys and
patent agents named herein to accept and follow instructions from the assignee(s) as to any action to be
taken in the United States Patent and Trademark Office regarding this application without direct
communication between the patent attorneys and patent agents and the undersigned. In the event of a
change in the persons from whom instructions may be taken, at least one patent attorney or patent agent
named herein will be so notified by the undersigned.

Correspondence:
Direct all correspondence to Customer Number 08791,

| hereby declare that all statements made herein 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 18 U.S.C. 1001 and that such willful false
statements may jeopardize the validity of the application or any patent issued thereon.

NAME OF SOLE OR FIRST INVENTOR: [] A petition has been filed for this undersigned inventor

Full Name; John M. Cioffi
(First, Middle [ifany], Fami!y Name (or Surname), and Sujj’ix‘ [if any])
Inventor's Signatuma\k\%&m P . v Date B B0 S oo ¥
SN T -
Residence Atherton, California United States Citizenship L/ & &
(City, State, Country) (Country)

Mailing Address 323 Stockbridge Avenue
Atherton, California 94027 United States

Docket No. 8241P002
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Application of: Cioffi Examiner: Mujtaba M. Chaudry

Serial No. 10/795,593 Group Art Unit: 2112

CERTIFICATE OF SUBMISSION
Filed: March 8, 2004 , , o ,
| hereby certify that this correspondence is being submitted

. electronically via EFS Web to the United States Patent and
For: ADAPTIVE FEC CODEWORD Trademark Office September 11, 2007.

MANAGEMENT /Christina Rainey/

Christina Rainey

Attorney Docket: 8241P002

Confirmation No. 1126

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

SUBMISSION OF DECLARATION

Sir:

This submission of a replacement executed declaration is in response to the Office
Action mailed March 21, 2007 in which the examiner requests a new declaration identifying the
application number, filing date and information regarding the applicant’s attorney.

Please find submitted herewith a duly executed Declaration and Power of Attorney.

If any additional fee is required, please charge the Deposit Account No. 02-2666.

Respectfully submitted,
BLAKELY SOKOLOFF TAYLOR & ZAFMAN LLP

/Gregory D. Caldwell/ Date: September 11, 2007
Gregory D. Caldwell
Reg. No. 39,926

1279 Oakmead Parkway
Sunnyvale, California 94085
(503) 439-8778
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Electronic Acknowledgement Receipt

EFS ID: 2179457
Application Number: 10795593
International Application Number:
Confirmation Number: 1126

Title of Invention:

Adaptive FEC codeword management

First Named Inventor/Applicant Name:

John M. Cioffi

Customer Number:

8791

Filer:

Gregory D. Caldwell/Christina Rainey

Filer Authorized By:

Gregory D. Caldwell

Attorney Docket Number: 8241P002
Receipt Date: 11-SEP-2007
Filing Date: 08-MAR-2004
Time Stamp: 11:16:26

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

no

File Listing:

Document - . File Size(Bytes) Multi Pages
Document Description File Name . |
Number P /Message Digest | Part/.zip| (if appl.)
8241P002 _E ted Repl 91926
1 Oath or Declaration filed _EXeculed_neplac no 2
ement_Declaration.PDF seci12905064 -
o 2b30e72 <

Warnings:

[PR2025-00395

Petitioners' Exhibit 1004

Page 151 of 240



Information:

8241P002_Submission_of R 56730
2 Oath or Declaration filed eplacement_Dec_9-11-07.pd no 1
f af161c1c70731d12466aeef5e95995b7
7049fadf
Warnings:
Information:
Total Files Size (in bytes): 148656

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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PALM Intranet - IDS Flag Clearance

.PALM Intranet

Page 1 of 1

Application
Number

IDS Flag Clearance for Application 10795593

P e

. 8 _

Mailroom Entry _— Last -
Content Date Number IDS Review Modified Reviewer
2007-05-09
WIDS 2005-10-17 20 Y 00:00:00.0 CR #232884
2007-05-09
WIDS 2005-04-26 19 Y 00:00:00.0 CR #232884
: 2007-05-09
WIDS 2005-03-04 17 . Y 00:00:00.0 CR #232884
D
~=
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EAST Search History

Ref Hits | Search Query DBs Default Plurals | Time Stamp
# Operator
(repeatedly with (calculat$3 US-PGPUB; | OR ON 2007/10/18 15:35
generat$3 acquir$3 determin$3) USPAT; '
with ((error near (values value EPO; JPO;
rate))"BER" "CCR" "bit error" "code | DERWENT;
composition ratio" ) | IBM_TDB
({((increas$3 decreas$3 adjust$4 US-PGPUB; | OR ON 2007/03/13 17:52
chang$3 alter$5) near (BER SNR USPAT;
CNR MEV TEV "error rate"” "error EPO; JPO;
value" "error count")) with DERWENT;
(threshold limit)) and 714/704.cc;s. | IBM_TDB
((adaptive near (cod$3 encod$3)) US-PGPUB; | OR ON 2007/10/18 15:33
and ((increas$3 decreas$3 adjust$3 | USPAT;
chang$3 alter$5) near (BER SNR EPO; JPO;
CNR MEV TEV "error rate" "error DERWENT;
value" "error count")) - IBM_TDB
L1 13 | (continuous near ((error adj (values |.US-PGPUB; | OR , ON 2007/10/19 12:18
value rate)) "BER" "CCR" "bit error" '| USPAT;
"code composition ratio")).ab. EPO; JPO;
DERWENT;
IBM_TDB
L3 1174 | 714/704.ccls. US-PGPUB; | OR OFF 2007/10/19 12:43
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB
S1 3714 | (adaptive near (cod$3 encod$3)) US-PGPUB; | OR ON 2007/03/13 17:34
' USPAT;
EPO; JPO;
DERWENT;
IBM_TDB
S2 47 | (adaptive near (cod$3 encod$3)) US-PGPUB; | OR ON 2007/10/12 13:33
' with (BER SNR CNR "error rate" USPAT;
"error value") EPO; JPO;
DERWENT;
IBM_TDB
S3 47 | (adaptive near (cod$3 encod$3)) US-PGPUB; | OR ON 2007/03/13 17:34
with (BER SNR CNR "error rate" USPAT;
"error value” "error count") EPO; JPO;
DERWENT;
4 IBM_TDB
S4 82 | (adaptive near (cod$3 encod$3)) US-PGPUB; | OR ON 2007/03/13 17:35
same (BER SNR CNR "error rate" USPAT;
"error value" "error count") EPO; JPO;
DERWENT;
IBM_TDB

10/19/07 12:44:42 PM
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'EAST Search History

S5

S6

S7

S8

S9

S10

S11

S12

$13

3432

192

98

592

((adaptive near (cod$3 encod$3))
same (BER SNR CNR "error rate"
"error value" "error count"))
(without near (bandwidth latency))

((adaptive near (cod$3 encod$3))
same (BER SNR CNR "error rate"
"error value" "error count"))
(without near (bandwidth latency)’
near increase) .

((adaptive near (cod$3 encod$3))
same (BER SNR CNR "error rate"
"error value" "error count™)) and
(without near (bandwidth latency)
near increase)

((adaptive near (cod$3 encod$3))
same (BER SNR CNR "error rate"
"error value" "error count")) and
(without near (bandwidth latency)
near increase)

((adaptive near (cod$3 encod$3))
same (BER SNR CNR "error rate"
"error value" "error count™)) and
(without with (bandwidth latency))

(adaptive near (cod$3 encod$3))
and ((increas$3 decreas$3 adjust$3.
chang$3 alter$5) near (BER SNR
CNR MEV TEV "error rate" "error
value" "error count™))

(adaptive near (cod$3 encod$3))
and (((increas$3 decreas$3 adjust$3
chang$3 alter$5) near (BER SNR
CNR MEV TEV "error rate" "error
value” "error count™)) with
(threshold limit))

(adaptive near (cod$3 encod$3))
and (((increas$3 decreas$3 adjust$4
chang$3 alter$5) near (BER SNR
CNR MEV TEV "error rate" "error
value" "error count")) with
(threshold limit))

(((increas$3 decreas$3 adjust$4
chang$3 alter$5) near (BER SNR
CNR MEV TEV "error rate" "error
value" "error count")) with
(threshold limit)) '

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;

EPO; JPO;
DERWENT;

IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;:
DERWENT;
IBM_TDB

US-PGPUB,
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT,;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB,; -

USPAT;

EPO; JPO; .

DERWENT;
IBM_TDB

OR

.OR

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

2007/03/13 17:35

2007/03/13 17:36

2007/03/13 17:36

2007/03/13 17:36

2007/03/13 17:49

2007/03/13 17:51

2007/03/13 17:52

2007/03/13 17:55

2007/03/13 17:52

10/19/07 12:44:42 PM :
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EAST Search History

S14

S15

S16

S17

S18

S19

S20

S21

S22

15

310

1129

45

14771

(((increas$3 decreas$3 adjust$4
chang$3 alter$5) near (BER SNR
CNR MEV TEV "error rate" "error
value" "error count”)) with
(threshold limit)) and 714/704.ccls.

(((increas$3 decreas$3 adjust$4
chang$3 alter$S) near (BER SNR
CNR MEV TEV "error rate" "error
value” "error count™)) with
(threshold limit)) and 714/774.ccls.

714/774.ccls.

714/704.ccls.

(codeword "code word") near ratio

(codeword "code word") near ratio
near (adaptive adjust$5)

((codeword "code word") near ratio)
with (adaptive adjust$5)

(codeword "code word") near ratio
near composition

((determin$3 measur$3 calculat$3)
near (BER SNR CNR "bit error rate"
"signal-to-noise" "carrier-to-noise"
(errored near (seconds minutes
time)) (error adj (value rate
threshold ratio))))

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT,;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT,

EPO; JPO; -

DERWENT;
IBM_TDB

US-PGPUB,;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

OR

OR

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

2007/03/13 17:53

2007/03/13 17:53

2007/03/13 17:53

2007/03/13 17:53

2007/03/13 18:09

2007/03/13 17:56

2007/03/13 17:56

2007/03/13 18:09

2007/03/13 18:13

10/19/07 12:44:42 PM
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EAST Search History

S23

S24

S25

S26

S27

529

S30

S28

153

21

20

1723

15578

11145

10448

182

((determin$3 measur$3 calculat$3)
near (BER SNR CNR "bit error rate”
"signal-to-noise” "carrier-to-noise"
(errored near (seconds minutes
time)) (error adj (value rate
threshold ratio)))) and ((encod$3
cod$3) near adaptive)

(((determin$3 measur$3 calculat$3)
near (BER SNR CNR "bit error rate"
"signal-to-noise" "carrier-to-noise"
(errored near (seconds minutes
time)) (error adj (value rate
threshold ratio)))) with (threshold
limit target)) and ((encod$3 cod$3)
near adaptive)

(((determin$3 measur$3 calculat$3)
near (BER SNR CNR "bit error rate"
"signal-to-noise" "carrier-to-noise"
(errored near (seconds minutes
time)) (error adj (value rate ratio))))
with (threshold limit target)) and
((encod$3 cod$3) near adaptive)

(((determin$3 measur$3 calculat$3)
near (BER SNR CNR "bit error rate"
"signal-to-noise" "carrier-to-noise”
(errored near (seconds minutes
time)) (error adj (value rate ratio))))
with (threshold limit target))

(cod$3 encod$3 re$encod$3 )
recod$3) with (BER SNR CNR "bit
error rate” "signal-to-noise"
"carrier-to-naise” (errored near
(seconds minutes time)) (error adj
(value rate ratio)))

(cod$3 encod$3 re$encod$3
recod$3) with (((BER SNR CNR) and
("bit error rate" "signal-to-noise”
"carrier-to-noise")) (errored near
(seconds minutes time)) (error adj
(value rate ratio)))

(cod$3 encod$3 re$encod$3

recod$3) with (error adj (value rate -

ratio))

(cod$3 encod$3 re$encod$3
. recod$3) with (error adj (value rate
ratio)) with adaptive$2

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT,
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT,;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;

. USPAT;

EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT,
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

OR

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2007/03/13 18:14

2007/03/13 18:15

2007/03/13 18:16

2007/03/13 18:15

2007/03/13 18:18

2007/03/13 18:18

2007/03/13 18:19

2007/03/13 18:19

'10/19/07 12:44:42 PM
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EAST Search History

S31

S32

S33

S34
S35

S36

S38

$39

S40

541

S37°

838

108

14

(cod$3 encod$3 re$encod$3
recod$3) with (error adj (value rate
ratio)) with adaptive$2 with
(codeword "code word")

(cod$3 encod$3 re$encod$3
recod$3) with (error adj (value rate
ratio)) -with (codeword "code word")

("6536001" "6449288" "6598188"
"4901319" "6067646" "6272652"
"6546509").pn.

("6536001" "6449288" "6598188"
"4901319" "6067646" "6272652"
"6546509").pn. and (error near
(rate value))

("6536001" "6449288" "6598188"
"4901319" "6067646" "6272652"
"6546509").pn. and (error near
(rate value count))

("6536001" "6449288" "6598188"
"4901319" "6067646" "6272652"
"6546509").pn. and (error rate
value count)

(adaptive near (cod$3 encod$3))
with (BER SNR CNR "error rate"
"error value") with (repeat$4
contin$5)

(repeatedly with (calculat$3
generat$3 acquir$3 determin$3)
with ((error near (values value
rate))"BER" "CCR" "bit error" "code
composition ratio"))

(repeatedly with (calculat$3
generat$3 acquir$3 determin$3)
with ((error near (values value
rate))"'BER" "CCR" "bit error" "code
composition ratio") with modem)

(repeatedly with (calculat$3
generat$3 acquir$3 determin$3)
with ((error near (values value
rate))"BER" "CCR" "bit error" "code
composition ratio")) same modem

(repeatedly with (calculat$3
generat$3 acquir$3 determin$3)
with ((error near (values value
rate))"BER" "CCR" "bit error" "code
composition ratio")) and modem

US-PGPUB;
USPAT,;
EPO; JPO;
DERWENT,;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

USPAT

USPAT

USPAT

USPAT

US-PGPUB;

USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT,;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2007/03/13 18:21 |

2007/03/13 18:20

2007/03/13 18:23

2007/03/13 18:23

2007/03/13 18:23

2007/03/13 18:24

2007/10/12 13:33

2007/10/18 15:36

2007/10/18 15:36

2007/10/18 15:37

2007/10/18 17:36

10/19/07 12:44:42 PM
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EAST Search History

542

543

S44

545

$46

S47

S48

549

S50

39

1

1656068

536653

22

18

284

21

(repeatedly with (calculat$3
generat$3 acquir$3 determin$3)
with ((error near (values value
rate))"BER" "CCR" "bit error" "code
composition ratio" noise)) and
modem

((repeatedly adj (analyz$3
calculat$3 generat$3 acquir$3
determin$3)) near ((error near
(values value rate))"BER" "CCR" "bit
error" "code composition ratio"))

(repeatedly adj$3 ((error near
(values value rate))"BER" "CCR" "bit’
error" "code composition ratio"))

(repeatedly adj$2 ((error adj (values
value rate)) "BER" "CCR" "bit error”
"code composition ratio"))

(repeatedly adj ((error adj (values
value rate)) "BER" "CCR" "bit error"
"code composition ratio"))

(repeatedly near ((error adj (values
value rate)) "BER" "CCR" "hit error"
"code composition ratio"))

S47 not S43

(contin$4 near ((error adj (values
value rate)) "BER" "CCR" "bit error"
"code composition ratio"))

(contin$4 near ((error adj (values
value rate)) "BER" "CCR" "bit error"
"code composition ratio")).ab.

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

OR

OR

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

2007/10/18 15:37

2007/10/18 17:42

2007/10/18 17:43

2007/10/18 17:44

2007/10/18 17:45

2007/10/18 17:51

2007/10/18 17:46

2007/10/18 17:51

2007/10/18 17:52

10/19/07 12:44:42 PM
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EAST Search History

$52 21

$53 87

(continuous$2 near ((error adj
(values value rate)) "BER" "CCR"
"bit error” "code composition
ratio")).ab.

("6480976" "20050138524"
"5737337" "6536001" "6956872"
"20060107174" "20060153285"
"20060215742" "6498808"
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Application No. Applicant(s)
_ 10/795,593 CIOFFI, JOHN M.
Office Action Summary Examiner : At Unit
Mujtaba K. Chaudry 2112

Status

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).

1)[XI Responsive to communication(s) filed on 21 August 2007.
2a)X This action is FINAL. 2b)[] This action is non-final.
3)[J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is

Disposition of Claims

4)X Claim(s) 1-9,11-18,20-25 and 28-35 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) 1-9,11-18,20-25 and 28-35 is/are rejected.
7)] Claim(s) _____is/are objected to.
8)[] Claim(s) ____ are subject to restriction and/or election requirement.

Application Papers

9)[T] The specification is objected to by the Examiner. _
10)[X] The drawing(s) filed on 21 August 2007 isfare: a){X] accepted or b)[_] objected to by the Examiner.

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)[JSome * c)[] None of:

* See the attached detailed Office action for a list of the certified copies not received.

-- The MAILING DATE of this communication.appears on the cover sheet with the correspondence address --

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

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).

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

2.[J 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)). A

Attachment(s)
1) @ Notice of References Cited (PTO-892) 4) E] Interview Summary (PT0-413)
2) [ Notice of Draftsperson’s Patent Drawing Review (PT0O-948) Paper No(s)/Mail Date. ___. .
3) [_] Information Disclosure Statement(s) (PTO/SB/08) 5) [ Notice of Informal Patent Application
Paper No(s)/Mail Date ______. 6) E] Other: _____ .
U.S. Patent and Trademark Office . ]
PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mait Date 200710“;3'22025_00395
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Application/Control Number: 10/795,593 Page 2
Art Unit: 2112

DETAILED ACTION

Applicant’s response was received August 21, 2007.
- Claims 1-9, 11-18, 20-25 and 28-35 stand rejected.
- Claims 10, 19, 26 and 27 were cancelled.
- Oath i’s acceptea.
- Drawings are accepted.
- Claim objections are withdrawn in light of amendments.
- New grounds of rejection are preseﬁted in light of amendments.

Application pending.

Response to Amendment
Applicant's arguments/amendments with respect to 1-9, 11-18, 20-25 and 28-35 filed August 21,
2007 have been received. Applicant's arguments have been considered but are moot in view of

the new ground(s) of rejection. See MPEP § 706.07(a).

Claim Rejections - 35 USC § 103
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 deterfnining obviousness under 35

U.S.C. 103(a) are summarized as follows:

1. Determining the scope and contents of the prior art.
2. Ascertaining the differences between the prior art and the claims at issue.
3. Resolving the level of ordinary skill in the pertinent art.
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Application/Control Number: 10/795,593 Page 3
Art Unit: 2112

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

Claims 1-9,11-18, 20-25 and 28-35 are rejected under 35 U.S.C. 103(a) as being
unpatentable over Locke et al. (herein after: Locke, USPN 6598188) further in view of
Annamalai (USPN 5023872).

As per claim 1, Locke substantially teaches a.controller for adaptive FEC coding (Figure
3 and i.e., col. 3, lines 10-12) comprising a means for acqﬁiring a measured transmission error
value (MEV) coupled to the communication system (i.e., col. 4, lines 8-10); means for analyzing
the MEV relative to a target transmission error value (TEV), wherein the analyzing means is
coupled to the acquiring means (i.e., col. 28, lines 55-59); and means for adjusting the codeword
(i.e., col. 28, lines 60-65). The Examiner would like to point out that a controller/processing

device is inherent for the process of FEC coding.

FIG. 3

GET MAX
ERROR-CORRECTED BER

l

GET BER
(CHANNEL ANALYSIS MSE)

‘

FOR (R=0, 2, ...16)
JGET MAXIMUM N
(TABLE [R/2][MSE]) SO
(NR) CODE ERROR-
CORRECTED BER < MAX
ERROR-CORRECTED BER

:

PICK (NR) TO
MAX DATA RATE

Locke does not explicitly teach to repeatedly acquire measured transmission error values

representing impulse noise events detected on the channel as stated in the present application.
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Application/Control Number: 10/795,593 Page 4
Art Unit: 2112

However, Annamalai teaches, in an analogous art, (i.e., title and abstract) a bit -error rate
tester for a communications network. Particularly, Annamali teaches (i.e., col. 2, lines 57-63) to
continuous rﬁonitor bit error raté in a communications data path. The Examiner would like to
point out that bit error rate/measure error values are based on noise that may be caused by
impulse noise events in the channel. Therefore it would have been obvious to one of ordinary
skill in the art at the time the invention was made to continuously monitor bit error rate with the
teachings of Locke. This would have been obvious to one of ordinary skill in the art because one
or ordinary skill in the art would have recognized that by continuously monitoring measured
transmission error values/bit error rates at the receiver is an effective way to determine the
appropriate coding rate at the transmitter since the system is more adaptive to the ‘channel
environment.

As per claim 2, Locke substantially teaches, in viéw of above rejection, the MEV is based
on at least, for example, bit error rate (i.e., Figure 3).

As per claim 3, Locke substantially teaches, in view of above rejecfion, the acquiring
means is implemented as computer readable program code (i.e., cols. 3-26).

As per claim 4; Locke substantially teaches, in view of above rejection, the analyzing
means and gengrating means are implemented as hardware (i.e., col. 1, lines 35-43).

As per claim 5, Locke substantially teaches, in view of above rejection, the TEV is a
threshold error rate limit (i.e., Figure 3).

As per claim 6, Locke substantially teaches, in view of above rejection, the generating

means comprises an interleaver depth adjustment (i.e., col. 27, lines 54-56).
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Application/Control Number: 10/795,593 | ‘ Page 5
Art Unit: 2112

As per claim 7, Locke substantially teaches, in view of above rejection, the interleave
depth control is computed to maintain the original laten;:y (i.e., col. 27, lines 45-50).

As per claims 8 and 9, Locke substantially teaches, in view of above rejection, historical
data module (i.e., col. 28, lines 6-41). The Examiner would like to point out that the combination
of Locke and Annainalai substantially teach that the coding rate at the transmitter is based on
continuous analysis of the bit error rate at the receiver and therefore historical data of the bit
error rate is used in the adaptation of the channel noise (i.e., Annamalai, col. 7, lines 3-8).

As per claim 1 1, Locke éubstantially teaches, in view of above rejection, the controller
comprises a dynamic spectrum manager (i.e., col. 28, lines 39-42).

As per claim 12, Locke substantially teaches, in view of above rejection, an ADSL2
systerﬁ and adjusts at least maximum interleaving delay (i.e., col. 27, lines 20 and 53-55).

As per claim 13, Locke substantially teaches, in view of above rejection, an ADSL1
system and adjusts at least N (i.e., col. 28, lines 19 and 55).

As per claim 14, Locke substantially teaches, in view of above rejection, the MEV is
based on .the received signal (i.e., Figure 3).

As per claim 15, Locke substantially teaches adaptive FEC coding scheme (Figure 3 and
i.e., col. 3, lines 10-12) comprising: transmitting data via FEC coding schelme (i.e., col. 28, lines
33-38), acquiring a measured transmission error value (MEV) (i.e., col. 4, lines 8-10); means for
analyzing the MEV relative to a target transmission error value (TEV), and means for adjusting
the codeword (i.e., col. 28, lines 60-65). The Examinér would like to point out that a

controller/processing device is inherent for the process of FEC coding.
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Application/Control Number: 10/795,593 ' Page 6
Art Unit: 2112

Locke does not explicitly teach to repeatedly acquire measured transmission error values
representing impulse noise events detected on the channel as stated in the present application.

However, Annamalai teaches, in an analogous art, (i.e., title and abstract) a bit error rate
tester for a communications network. Particularly, Annamali teaches (i.e., col. 2, lines 57-63) to
continuous monitor bit error rate in a communications data path. The Examiner would like to
point out that bit error rate/measure error values are based on noise that may be caused by
impulse noise evenfs in the channel. Therefore it would have been obviéus to one of ordinary
skill in the art at the time the invention was made to continuously monitor bit error rate with the
teachings of Locke. This would have been obvious to one of ordinary skill in the art because one
or ordinary skill in the art would have recognized that by continuously monitoring measured
transmission error values/bit error rates at the receiver is an effective way to determine the
appropriate coding rate at the transmitter since the system is more adaptive to the channel
environment.

As per claim 16, Locke substantially teaches, in view of above rejection, the MEV
comprises at least, for example, directly measuring a, BER, which is characteristic of the
communication system (i.e., Figure 3).

As per claim 17, Locke substantially teaches, in view of above rejection, the process is
repeated (i.e., col. 28, lines 18-25).

| As per claim 18, Locke substantially teaches, in view of above rejection, a controller
performs the method of claim 15 (i.e.,‘ see rejection of claims 1 and 15).
As per claim 20, Locke substantially teaches, in view of above rejection, the controller

comprises a dynamic spectrum manager (i.e., col. 28, lines 39-42).
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Application/Control Number: 10/795,593 ' Page 7
Art Unit: 2112

As per claim 21, Locke substantiall)} teaches, in view of above rejection, the controller is
ina CO (i.e., col. 1, lines 40-42). |

As per claim 22, Locke substantially teaches, in view of above rejection, the controller is
outside a CO (i.e., col. 1, lines 40-42).

As per claim 23, Locke substantially teaches, in view of above rejection, a DSL system
(ie., col. 1, lines 15-18). | |

As per claim 24, Locke substantially teaches, in view of above rejection, a DSL system
(i.e., col. 1, lines 15-18).’

As per claim 25, Locke substantial'ly teaches, in view of above rejection, the CCR is K/N
‘ (i.e., col. 2, lines 21-48).

As per claim 28, Locke substantially teaches, in view of above rejection, the interleave
depth control is computed to maintain the original latency (i.e., col. 27, lines 45-50).

As per'claim 29, Locke substantially teaches, in view of above rejéction, historical data
module (i.e., col. 28, lines 39-41).

As per claim 30, Locke substantially teaches, in view of above rejection, the MEV is
based on at least, for example, bit error rate (i.e., Figure 3).

As per claim 31, Locke substéntially teaches, in view of above rejection, the acquiring
means is implemented as computer readable program code ti.e., cols. 3-26).

As per claim 32, Locke substantially teaches, in view of above rejection, the analyzing
means and generating means are implemented as hardware (i.e., col. 1, lines 35-43).

As per claim 33, Locke substantially teaches, in view of above rejection, an ADSL2

system and adjusts at least maximum interleaving delay (i.e., col. 27, lines 20 and 53-55).

IPR2025-00395
Petitioners' Exhibit 1004
Page 168 of 240



Application/Control Number: 10/795,593 Page 8
Art Unit: 2112

As per claim 34, Locke substantially teaches, in view of above rejection, an ADSLI
system and adjusts at least N (i.e., col. 28, lines 19 and 55).

As per claim 35, Locke 4substantial]y teaches a transmission system (i.e., col. 1, lines 10-
13) adaptive FEC coding (Figure 3 and i.e., col. 3, lines 10-12) comprising a means for acquiring
a measured transmission error value (MEV) coupled to the communication system (i.e., col. 4,
lines 8-10); means for analyzing the MEV relative to a target transmission error value (TEV),
wherein the analyzing means is coupled to the acquiring means (i.e., col. 28, lines 55-59); and
means for adjusting the codeword (i.e., col. 28, lines 60-65). Locke substantially teaches, in view
of above rejection, the MEV is based on at least, for example, bit error rate (i.e., Figure 3). The
Examiner would like to point out that a controller/processing device is inherent for the process of
FEC coding.

Locke does not explicitly teach to periodically monitor for transmission error values
representing impﬁlse noise events detected on the channel as stated in the present application.

However, Annamalai teaches, in an analogous art, (i.e., title and abstract) a bit error rate
tester for a communications network. Particularly, Annamali teaches (i.e., col. 2, lines 57-63) to
continuous monitor bit error rate in a communications data path. The Examiner would like to
point out that bit error rate/measure error values are based on noise that may be caused by
impulse noise events in the ¢channel. The Examiner would also like to emphasize that
continuously monitoring bit error rates/transmission error values would also enable the receiver
to adaptively choose to monitor a portion or the bit error values. This is in the case when the
channel conditions warrant that continuous monitor may not be necessary and would be an

obvious engineering design choice to change from continuous to periodically. Therefore it would
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Application/Control Number: 10/795,593 . Page 9
Art Unit: 2112

Have been obvious to one of ordinary skill in the art at the time the invention was made to

periodically monitor bit error rate with the teachings of Locke. This would have been obvious to
one of ordinary skill in the art because one or ordinary skill in the art would have recognized that
by periodically monitoring measured transmission error values/bit error rates at the receiver is an
effective way to determine the appropriate coding rate at the transmitter since the system is more

~ adaptive to the channel environment.
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Application/Control Number: 10/795,593 ' Page 10
Art Unit: 2112

Conclusion

The prior art made of record and not relied upon is considered pertinent to applicant"s
disclosure. Additional pertinent prior arts have been cited for Applicant’s review.

Applicant's amendment necessitated the new ground(s) of rejection presented in this
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a).
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 éf 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 date of this
final action.

Any inquiries concerning this communication should be directed to the examiner,
Mujtaba Chaudry who may be reached at 571-272-3817. The examiner may normally be reached
Mon — Thur 6:30 am to 4:30 pm.

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

supervisor, Jacques Louis-Jacques can be reached on 571-272-6962.
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Application/Control Number: 10/795,593 _ ' | Page 11
Art Unit: 2112

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 unpublishéd
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).

Mujtaba Chaudry

Art Unit 2112
October 18, 2007
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8, 1885, or to any design application.
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not wish to have any previously filed unentered amendment(s) entered, applicant must request non-entry of such amendment(s).

a. [ Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office
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i. [ Consider the arguments in the Appeal Brief or Reply Brief previously filed on

ii. [ Other

b. Enclosed
i. B Amendment/Reply ii. [0 Information Disclosure Statement (IDS)
i. [ Affidavit(s)Declaration(s) iv. [J Other

2. Miscellaneous

a. [ Suspension of action on the above-identified aﬁplication 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)

b. [ Other

3. Fees The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed.

a. B The Director is hereby authorized to charge the following fees, any underpayment of fees, or credit any overpayments,
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SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED
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Name (Print/Type) | Vincent H. Anderson, 54,962 Registration No. (Attorney/Agent) 154,962
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This Request for Continued Examination is being submitted electronically to the United
States Patent and Trademark Office via EFS-Web on

March 21, 2008

Name (Print/Type) Gigi Hoover

. ® »
| Signature &%m‘ Date March 21, 2008 )

Based on PTO/SB/30 (04-05) as modified by Blakely, Solokoff, Taylor & Zafman (wir) 06/15/2007.
SEND TO: Mail Stop RCE, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450
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Docket No.: 8241P002
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re the Application of:

JouNn M. CIoFFI
Art Group: 2112

Application No.: 10/795,593 Examiner: Mujtaba M. Chaudry

Filed: March 8, 2004

For: Adaptive FEC Codeword Management

PETITION FOR EXTENSION OF TIME PURSUANT TO 37 C.F.R. § 1.136(a)

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Sir:

In accordance with 37 C.F. R. § 1.136(a), Applicant for the above-identified application respectfully
Petitions the Commissioner for a two (2) month extension of time, extending the period for response to March
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Cioffi

Serial No.: 10/795,593 Confirmation No.: 1126

Filed: March &, 2004

For: ADAPTIVE FEC CODEWORD Examiner: Chaudry, Mujtaba M.
MANAGEMENT

Docket No.: 8241.P002 Art Unit: 2112

Mail Stop RCE
Commissioner for Patents
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Alexandria, VA 22313-1450

PRELIMINARY AMENDMENT AND RCE UNDER 37 C.F.R. § 1.114

Dear Examiner:

This preliminary amendment and Request for Continued Examination (RCE) are
submitted in response to the Final Office Action mailed October 22, 2007, for the above-noted
patent application. Applicant respectfully requests the Examiner to:

1: Please enter the amendments to the claims in Section I, beginning at page 2; and

2: Please consider the claims in section I, in view of the remarks in section II, beginning

on page 9.

I hereby certify that this correspondence is being deposited via
EFS Web on the date below:

March 21, 2008
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/Vincent H. Anderson/
Vincent H. Anderson, Reg. #54,962
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SECTION I—CLAIMS

Amendment to the Claims:

This listing of the claims will replace all prior versions and listings of claims in the
application. Claims 1-2, 7-8, 12-16, 23-24, 28, and 30-35 are amended herein. Claims 10, 19, and
26-27 remain canceled herein without prejudice. No new claims are added. Accordingly, claims

1-9, 11-18, 20-25, and 28-35 remain pending in the application.

Listing of Claims:

1. (Currently amended) A controller for an adaptive Forward Error Correction (FEC) coder using
a [[c]]Codeword [[c]]Composition [[r]]Ratio (CCR), wherein the FEC coder is used in a

Digital Subscriber Line (DSL) modem in which a transmitter sends data via a channel

using FEC coding][[,]] and interleaving ard according to an original transmission latency,

wherein the controller comprises: eemprisig:

means for repeatedly acquiring a-measured-transmisston-error-valte Measured transmission Error

Values (MEVs) representing impulse noise events detected on the channel, the MEVs

acquired after training and initializations on the DSL modem, wherein the means is

coupled with [[to]] the eemmunication-systers DSL modem;
means for analyzing the acquired repeated MEVs relative to a target-transmission-error-value

Target transmission Error Value (TEV), wherein the analyzing means is coupled with

[[to]] the acquiring means; and

means for generating a CCR adjustment control signal during normal operation of the DSL

modem (“SHOWTIME”) responsive to the means for analyzing, and transmitting the
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same to the DSL modem, wherein the generating means is coupled with [[to]] the
analyzing means. and-to-the-communicationsysterm-

2. (Currently amended) The controller of Claim 1 wherein the MEVs are [[is]] based on at least
one of the following:

a bit error rate;

errored seconds;

errored minutes;

code violations over a fixed period of time;

a Signal-to-Noise Ratio (SNR) sieral-teo-netseratio measured at the receiver; or

Transmission Control Protocol and Internet Protocol (TCP/IP) throughput.

3. (Original) The controller of Claim 1 wherein the acquiring means, the analyzing means and
the generating means are implemented as computer readable program code.

4. (Original) The controller of Claim 1 wherein the acquiring means, the analyzing means and
the generating means are implemented as hardware.

5. (Original) The controller of Claim 1 wherein the TEV is a threshold error rate limit.

6. (Previously presented) The controller of Claim 1 wherein the generating means comprises
means for generating an interleave depth adjustment control signal responsive to the
means for analyzing.

7. (Currently amended) The controller of Claim 6 wherein the interleave depth adjustment
control signal is computed to maintain the original transmission latency by compensating
for adjustments to the CCR.

8. (Currently amended) The controller of Claim 1 further comprising a historical data module

coupled with [[to]] the analyzing means for the analyzing means to access historical

Attorney Docket No.: 8241.P002 Claims
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information about impulse noise events that occurred during prior transmissions on the
channel in analyzing the MEVs relative to the TEV.
9. (Original) The controller of Claim 8 wherein the historical data module is a database.

10. (Canceled).

11. (Original) The controller of Claim 1 wherein the controller comprises a dynamic spectrum
manager.

12. (Currently amended) The controller of Claim 1 wherein the DSL modem is an Asynehroneus
Asymmetric Digital Subscriber Line (ADSL) modem operable in compatibility with an

the ADSL2 standard and further wherein the CCR adjustment control signal adjusts at

least one of the following:
Impulse Noise Protection (INP); or

maximum interleaving delay.
13. (Currently amended) The controller of Claim 1 wherein the DSL modem is an Asynehroneus

Asymmetric Digital Subscriber Line (ADSL) modem operable in compatibility with an

the ADSLI1 standard and further wherein the CCR adjustment control signal adjusts at

least one of the following:

N, wherein N represents a total number of bytes of a codeword;

K, wherein K represents a total number of payload bytes in the codeword; or

R, wherein R represents a total number of parity bytes in the codeword.

14. (Currently amended) The controller of Claim 1 wherein the means for repeatedly acquiring
the MEVs comprises means for receiving an input signal representative of the MEVs.

15. (Currently amended) A method of adjusting Forward Error Correcting forward-error

eorreeting (FEC) coding in [[a]] a Digital Subscriber Line (DSL) modem in which data is
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transmitted between a transmitter and a receiver on a channel, the method comprising;:

(a) selecting a Codeword Composition Ratio eedewerd-compeositionratio (CCR) representing a

relation between payload and parity bytes in an FEC coding scheme;
(b) transmitting a control signal for transmitting data from the DSL modem via the channel the
control signal specifying the CCR and the FEC coding scheme;

(c) repeatedly acquiring Measured transmission Error Values a-measured-transmission-error

valwe (MEVs) representing impulse noise events detected on the channel, the MEVs

acquired after training and initializations on the DSL. modem;

(d) analyzing the acquired repeated MEVs relative to a Target transmission Error Value target

transmissionerror-valae (TEV); and

(e) adjusting the CCR when the MEV differs sufficiently from the TEV.

16. (Currently amended) The method of Claim 15 wherein repeatedly acquiring the MEVs
comprises at least one of the following:

directly measuring a characteristic of the eemmunieationsystemt DSL modem;

collecting a value from an element management system; or

computing the MEVs from collected data.

17. (Original) The method of Claim 15 wherein steps (b) through (e) are repeated.

18. (Original) The method of Claim 15 wherein the method is performed by a controller.

19. (Canceled).

20. (Previously presented) The method of Claim 18 wherein the controller is a dynamic spectrum
manager.

21. (Previously presented) The method of Claim 18 wherein the controller is in a Central Office

(CO).
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22. (Previously presented) The method of Claim 18 wherein the controller is outside a Central
Office (CO).

23. (Currently amended) The method of Claim 18 wherein the controller is an operator of the
DSL system modem.

24. (Currently amended) The method of Claim 18 wherein the controller is independent of any
operator of the DSL system modem.

25. (Previously presented) The method of Claim 15 wherein the CCR is K/N, wherein K = a total
number of payload bytes in the codeword and N = a total number of bytes in the
codeword.

26-27. (Canceled).

28. (Currently amended) The method of Claim 15 wherein the DSL modem cemmunteation
system has an original transmission latency resulting from interleaving of FEC

codewords using an interleave depth and ferther wherein the method further comprises

adjusting the interleave depth te-compensate-for-adiustments responsive to adjusting the

CCR to maintain the original transmission latency.

29. (Previously presented) The method of Claim 15 wherein analyzing the repeated MEVs
relative to the TEV comprises evaluating historical data relating to impulse noise events
that occurred during prior transmissions on the channel.

30. (Currently amended) The method of Claim 15 wherein the MEV is based on at least one of
the following:

a Bit Error Rate (BER) bit-errorrate,;

errored seconds;

errored minutes;
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code violations over a fixed period of time;

a Signal-to-Noise Ratio (SNR) sieral-teo-netseratio measured at the receiver; or

Transmission Control Protocol and Internet Protocol (TCP/IP) throughput.

31. (Currently amended) The method of Claim 15 wherein repeatedly acquiring the MEVs,
analyzing the repeated MEVs relative to the TEV, and adjusting the CCR are
implemented [[by]] in computer readable program code.

32. (Currently amended) The method of Claim 15 wherein repeatedly acquiring the MEVs,
analyzing the repeated MEVs relative to the TEV, and adjusting the CCR are
implemented [[by]] in hardware.

33. (Currently amended) The method of Claim 15 wherein the DSL modem eemmunication
system 1S an Asynehronous Asymmetric Digital Subscriber Line (ADSL) system operable
in compatibility with an the ADSL2 standard and further wherein adjusting the CCR

comprises adjusting at least one of the following:

Impulse Noise Protection #apuise-netse-proteetion (INP); or

maximum interleaving delay.

34. (Currently amended) The method of Claim 15 wherein the DSL modem is an Asyaehronous
Asymmetric Digital Subscriber Line (ADSL) modem operable in compatibility with an
the ADSL1 standard and further wherein adjusting the CCR comprises adjusting at least
one of the following:

N, wherein N equals a total number of bytes in a codeword;

K, wherein K equals a total number of bytes in a payload of the codeword; or

R, wherein R equals a total number of parity bytes in the codeword.

35. (Currently amended) A transmission system comprising:
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a transmission channel;
a transmitter coupled [[to]] with the transmission channel;

an adaptive Forward Error Correction ferward-error-eerreetion (FEC) coder coupled [[to]] with

the transmitter;

a receiver/decoder coupled [[to]] with the transmission channel; and

a transmission error value monitor coupled [[to]] with the receiver/decoder, the transmission
error value monitor betng-operative to:
periodically monitor for transmission error values representative of impulse noise events

detected on the channel, wherein the transmission error values are monitored for

after training and initializations on the DSL. modem and generate-aninput-signal;

wherein the transmission error values are based upon at least one of the group
consisting of bit error rate, errored seconds, errored minutes, number of code

violations over a fixed period of time, Signal-to-Noise Ratio (SNR) stenal-te-

netseratio measured at the receiver/decoder, and Transmission Control Protocol

and Internet Protocol (TCP/IP) throughput, and

generate an input signal based on the transmission error values; and

a controller coupled with the adaptive FEC coder, the controller being-eperative to receive the
input signal and generate a CCR adjustment control signal to the FEC coder in response

to the input signal.
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SECTION II—REMARKS

Applicant thanks the Examiner for a thorough review, and respectfully requests

reconsideration of the above referenced patent application for the following reasons:

Claims 1-9, 11-18, 20-25, and 28-35 rejected under 35 U.S.C. 103(a)

The Office Action rejected claims 1-9, 11-18, 20-25, and 28-35 under 35 U.S.C. 103(a)
as being unpatentable over U.S. Patent 6,598,188 to Locke et al. (“Locke”) in view of U.S.
Patent No. 5,023,872 to Annarnalai (“Annarnalai”). Applicant respectfully disagrees. In
particular, independent claim 1 as amended herein recites in pertinent part:

.. means for repeatedly acquiring Measured transmission Error
Values (MEVs) representing impulse noise events detected on
the channel, the MEVs acquired after training and
initializations on the DSL modem, wherein the means is coupled
with the DSL modem ... .

Applicant teaches “repeatedly acquiring ... (MEVs) representing impulse noise events”
in the specification as originally filed. For example:

Acquiring the MEV(s) could include, for example, directly
measuring a characteristic of the communication system,
collecting a value from an clement management system, or
computing the MEV from collected data. The MEV(s) might be
acquired using code violation or errored-second counts (both
are available) from the eclement management system that
periodically acquires the number of CRC violations that have
occurred (for example, during 15 minute intervals in ADSL).
[Refer to page 25, lines 20-25.]

% ok ok

If the error rate as represented by the MEV on this line
is too high after comparison at step 440, then the CCR is reduced
at step 460. [Refer to page 23, lines 6-7.]

* %k ok
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Again, if an intermittent noise is observed once, the CCR
might be held for a very long period of time, anticipating that the
increased code-violation count will be seen again whenever the
offending source is energized again in the future (for example, a
vacuum cleaner). Therefore, in another embodiment of the present
invention, the proportional increase in the CCR at step 450 may be
generally equal to the proportional differen[ce] between the TEV
and the MEV. [Refer to page 22, lines 22-27.]

Thus, Applicant teaches, “repeatedly acquiring ... (MEVs) representing impulse noise
events.”

The “MEV” recited by Applicant is not the same as the “MSE” disclosed by Locke. In
particular, Locke defines the term “MSE” at column 2, lines 37-40 as:

The uncorrected bit error rate (BER) depends upon the mean
squared error (MSE) which is the average squared distance
between ideal constellation points and the received data.

Locke further states that “the bit error rate (derived from MSE)” is related to “additive
white gaussian noise,” or “AGWN.” Locke at column 3, lines 10-19. AGWN is white noise
having a constant spectral density and a normal distribution of amplitude, in other words,
stationary noise or background noise. Again, this is in direct contradiction to Applicant’s
amended claim 1 which recites, “(MEVs) representing impulse noise events.” An “impulse
noise event[],” by definition, cannot be “white gaussian noise” as contemplated by Locke,
because if it were merely “white gaussian noise,” it would constitute neither an “impulse” nor an
“event.”

Unlike Locke’s AGWN, or stationary noise, “impulse noise events” occur as random and
unpredictable events on the channel, and therefore are detected over a period of hours, days, or

weeks, making collecting and storing such information impracticable for Locke’s modems. See

Applicant’s original disclosure at page 21, lines 4-16.
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The Office Action further asserts that Locke discloses, “acquiring a measured
transmission error value (MEYV),” citing Locke at column 4, lines 8-10, which discloses an
“MSE (as estimated during channel analysis).” However, Locke expressly states that the MSE

value is “measured [] from channel analysis such as during modem initialization when

codeword configuration is agreed to by the modems at each end of the DSL.” See Locke at
column 4, lines 24-26. Acquiring the MSE “during modem initialization,” as disclosed by
Locke, is in direct contradiction to Applicant’s claim 1 which recites, “the MEVs [are] acquired
after training and initializations on the DSL modem.”

Annarnalai does not cure the deficiencies of Locke as it too fails to disclose “(MEVs)
representing impulse noise events ... the MEVs acquired after training and initializations on
the DSL modem.”

Because Locke fails to disclose at least one element in as complete detail as Applicant
recites in independent claim 1, amended herein, Applicant respectfully submits that claim 1 is
patentable over the references and in condition for allowance. Applicant further submits that
independent claims 15 and 35, which recite similar limitations, as well as those claims depending
on claims 1, 15, and 35 are patentable over the references and in condition for allowance.

Accordingly, Applicant respectfully requests the Examiner to withdraw the rejection to

claims 1-9, 11-18, 20-25, and 28-35.

Clarification requested regarding Examiner’s unsupported statements

The Office Action at page 8, last paragraph makes the following unsupported statements:

The Examiner would like to point out that bit error
rate/measure error values are based on noise that may be caused by
impulse noise events in the channel. The Examiner would also
like to emphasize that continuously monitoring bit error
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rates/transmission error values would also enable the receiver to
adaptively choose to monitor a portion o[f] the bit error values.
This is in the case when the channel conditions warrant that
continuous monitor[ing] may not be necessary and would be an
obvious engineering design choice to change from continuous to
periodically.

Because the Office Action provides no support whatsoever for the above assertions, it is
unclear to Applicant if the Examiner is taking “official notice” under M.P.E.P. § 2144.03 of that
which is “Common Knowledge in the Art or “Well Known’ Prior Art,” or if the Examiner is
alleging under M.P.E.P. § 2112 that the above assertions are “inherent.”

Applicant respectfully requests the Examiner to provide clarification on the record as to
whether “official notice” is being taken or whether “inherency” is being alleged. To the extent
“official notice” is being taken, Applicant respectfully requests the Examiner to withdraw such
notice as the statements are merely conclusory, failing to provide any line of technical reasoning
for the assertions, as is required. To the extent the Office Action alleges the statements are

“inherent,” Applicant respectfully requests the Examiner to “provide rationale or evidence

tending to show inherency” as is required. See M.P.E.P. § 2112(1V).
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CONCLUSION

Given the above remarks, all claims pending in the application are in condition for
allowance. If the undersigned attorney has overlooked subject matter in any of the cited
references that is relevant to allowance of the claims, the Examiner is requested to specifically
point out where such subject matter may be found. Further, if there are any informalities or
questions that can be addressed via telephone, the Examiner is encouraged to contact the

undersigned attorney at (503) 439-8778.

Charge Deposit Account

Please charge our Deposit Account No. 02-2666 for any additional fee(s) that may be due

in this matter, and please credit the same deposit account for any overpayment.

Respectfully submitted,

BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN LLP

/Vincent H. Anderson/ Date: March 21, 2008
Vincent H. Anderson

Registration No. 54,962

Attorney for Applicant

Blakely, Sokoloff, Taylor & Zafman LLP
1279 Oakmead Parkway

Sunnyvale, CA 94085-4040

Telephone: (503) 439-8778

Facsimile: (503) 439-6073
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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 3 IPR2025-00395
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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.

8791 7590 05/05/2008
Certificate of Mailing or Transmission
BLAKELY SOKOLOFF TAYLOR & ZAFMAN I hereby cerltify that thisﬂfee(fsf) Transmittal isf be%ng dfiposited 1With the Uriited
States Postal Service with sufficient postage for first class mail in an envelope
1279 OAKMEAD PARKWAY addressed to the Mail Stop ISSUE FEE address above, or being facsimile
SUNNYVALE, CA 94085-4040 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.
10/795,593 03/08/2004 John M. Cioffi 8241P002 1126
TITLE OF INVENTION: ADAPTIVE FEC CODEWORD MANAGEMENT
| APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional YES $720 $300 $0 $1020 08/05/2008
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
CHAUDRY, MUITABAM 2112 714-704000
1. ChangGe ())f 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) the name of a single firm (having as a member a 2

[ "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.

IPR2025-00395
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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 DOCKET NO. CONFIRMATION NO. |
10/795,593 03/08/2004 John M. Cioffi 8241P002 1126
8791 7590 05/05/2008 | EXAMINER |
BLAKELY SOKOLOFF TAYLOR & ZAFMAN CHAUDRY, MUJTABA M
1279 OAKMEAD PARKWAY | ART UNIT PAPER NUMBER |

SUNNY VALE, CA 94085-4040 2112

DATE MAILED: 05/05/2008

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 562 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 562 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.

Page 3 of 3 IPR2025-00395
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Application No. Applicant(s)
) . 10/795,593 CIOFFI, JOHN M.
Notice of Allowability Examiner Art Unit
Mujtaba K. Chaudry 2112

-- 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 amendment filed 3/21/2008.

2. X] The allowed claim(s) is/are 1-9.11-18.20-25 and 28-35.

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. [ Examiner's Statement of Reasons for Allowance

of Biological Material
9. [X] Other comment.

/Mujtaba K Chaudry/
Primary Examiner, Art Unit 2112

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 20080501
IPR2025-00395
Petitioners' Exhibit 1004
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Application/Control Number: 10/795,593 Page 2

Art Unit: 2112

DETAILED ACTION

Continued Examination Under 37 CFR 1.114
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(¢) 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 March 21, 2008 has been entered.

Applicants’ response was received and considered.
- Claims 1-9, 11-18, 20-25 and 28-35 are allowed.
- Previously rejections are withdrawn in light of amendments and remarks.

Application is allowed.

IPR2025-00395

Petitioners' Exhibit 1004
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Application/Control Number: 10/795,593 Page 3
Art Unit: 2112

Conclusion

Any inquiries concerning this communication should be directed to the examiner,
Mujtaba Chaudry who may be reached at 571-272-3817. The examiner may normally be reached
Mon — Thur 6:30 am to 4:30 pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Jacques Louis-Jacques can be reached on 571-272-6962.

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).

/Mujtaba K Chaudry/
Primary Examiner, Art Unit 2112
May 1, 2008

IPR2025-00395
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EAST Search History

EAST Search History

file:///Cl/Documents%20and%?20Settings/mchaudry/My%20D...5593/EASTSearchHistory.10795593_Accessible Version.htm (1 of 17)5/1/08 1:14:44 PM

Ref # iHits Search Query DBs Default Plurals {Time Stamp
Operator
((modem DSL) and US-PGPUB; OR ON 2008/05/01
((repeat$4 continu$s) USPAT; EPC; 12:46
with (monitior$3 calculat (JPO;
$3 generat$3 determin$3 {DERWENT;
evaluat$3) with (impulse {IBM_TDB
near (noise events))
((modem DSL) and US-PGPUB; OR ON 2008/05/01
((repeat$4 continu$s) USPAT; EPC; 12:46
with (monitior$3 calculat {JPO;
$3 generat$3 determin$3 {DERWENT;
evaluat$3) with (impulse {IBM_TDB
near (noise events)))
(repeatedly with (calculat {US-PGPUB; OR ON 2007/10/18
$3 generat$3 acquir$3 USPAT; EPC; 15:35
determin$3) with ((error {JPO;
near (values value DERWENT;
rate))"BER" "CCR" "bit IBM_TDB
error" "code composition
ratio" )
(((increas$3 decreas$3d US-PGPUB; OR ON 2007/03/13
adjust$4 chang$3 alter USPAT; EPC; 18:52
$5) near (BER SNR CNR  JPO;
MEV TEV "error rate" DERWENT;
"error value" "error IBM TDB
count")) with (threshold
limit)) and 714/704.cc;s.
((adaptive near (cod$3 US-PGPUB; OR ON 2007/10/18
encod$3)) and ((increas {USPAT; EPO; 15:33
$3 decreas$3 adjust$3 JPO;
chang$3 alter$5) near DERWENT;
(BERSNRCNRMEV TEV {IBM TDB
"error rate" "error valug"
E "error count"))
L1 80 (modem DSL) same US-PGPUB; OR ON 2008/05/01
((repeat$4 continu$s) USPAT; EPO; 12:28
with (SNR BER CNR CCR  \JPO;
"signal to noise" "bit DERWENT:;
error rate" "error rate" IBM TDB
"carrier to noise"))
L2 8 (modem DSL) same US-PGPUB; OR ON 2008/05/01
% ((repeat$4 continu$s) USPAT; EPC; 12:29
with (monitior$3 calculat (JPO;
$3 generat$3 determin$3 {DERWENT;
evaluat$3) with (SNR IBM_TDB
BER CNR CCR "signal to
noise" "bit error rate"
"error rate" "carrier to
noise"))

IPR2025-00395
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EAST Search History

file:///Cl/Documents%20and%?20Settings/mchaudry/My%20D...5593/EASTSearchHistory.10795593_Accessible Version.htm (2 of 17)5/1/08 1:14:44 PM

L3 148 (modem DSL) and US-PGPUB; OR ON 2008/05/01
: ((repeat$4 continu$s) USPAT; EPOC; 12:29

with (monitior$3 calculat (JPO;

$3 generat$3 determin$3 {DERWENT;

evaluat$3) with (SNR IBM_TDB

BER CNR CCR "signal to

noise" "bit error rate"

"error rate" "carrier to
E noise"))
L4 1 ((modem DSL) and US-PGPUB; OR ON 2008/05/01
E ((repeat$4 continu$s) USPAT; EPO; 12:39

with (monitior$3 calculat (JPO;

$3 generat$3 determin$3 {DERWENT;

evaluat$3) with (SNR IBM_TDB

BER CNR CCR "signal to

noise" "bit error rate"

"error rate" "carrier to
: noise"))).ab.
L5 162 (((repeat$4 continu$b) US-PGPUB; OR ON 2008/05/01
with (monitior$3 calculat {USPAT; EPO:; 12:40

$3 generat$3 determin$3 {JPO;

evaluat$3) with (SNR DERWENT;

BER CNR CCR "signal to  {IBM_TDB

noise" "bit error rate"

"error rate" "carrier to
; noise"))).ab.
L6 139 (((repeat$4 continu$b) US-PGPUB; OR ON 2008/05/01
% with (monitior$3 calculat  {USPAT; EPO; 12:40

$3 generat$3 determin$3 {JPO;

evaluat$3) with (SNR DERWENT;

BER CNR CCR "signal to  {IBM_TDB

noise" "bit error rate"

"error rate" "carrier to
E noise"))).clm.
L7 55 (((repeat$4 continu$s) US-PGPUB; OR ON 2008/05/01
: with (monitior$3 calculat {USPAT; EPO; 12:41

$3 generat$3 determin$3 {JPO;

evaluat$3) with (SNR DERWENT;

BER CNR CCR "signal to  {IBM_TDB

noise" "bit error rate"

"error rate" "carrier to

noise"))).clm. and
E (modem DSL cable)
L8 15 (((repeat$4 continu$s) US-PGPUB; OR ON 2008/05/01
: with (monitior$3 calculat {USPAT; EPO; 12:41

$3 generat$3 determin$3 {JPO;

evaluat$3) with (SNR DERWENT;

BER CNR CCR "signal to  {IBM_TDB

noise" "bit error rate"

"error rate" "carrier to

noise"))) and (modem

DSL cable) and (impulse

near noise)

IPR2025-00395
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EAST Search History

file:///Cl/Documents%20and%?20Settings/mchaudry/My%20D...5593/EASTSearchHistory.10795593_Accessible Version.htm (3 of 17)5/1/08 1:14:44 PM

L9 12 8 not 2 US-PGPUB; OR ON 2008/05/01
% USPAT; EPO; 12:42
JPO;
DERWENT;
E IBM_TDB
HL10 10 (modem DSL) and US-PGPUB; OR ON 2008/05/01
((repeat$4 continu$s) USPAT; EPO; 12:46
with (monitior$3 calculat (JPO;
$3 generat$3 determin$3 {DERWENT;
evaluat$3) with (impulse {IBM_TDB
E near (noise events)))
L1 4223 (adaptive near (cod$3 US-PGPUB; OR ON 2008/05/01
% encod$3)) USPAT; EPC; 13:07
JPO;
DERWENT;
E IBM_TDB
L2 55 (adaptive near (cod$3 US-PGPUB; OR ON 2008/05/01
% encod$3)) with (BER USPAT; EPC; 13:07
SNR CNR "error rate" JPO;
"error value") DERWENT;
E IBM_TDB
L3 55 (adaptive near (cod$3 US-PGPUB; OR ON 2008/05/01
% encod$3)) with (BER USPAT; EPC; 13:07
SNR CNR "error rate" JPO;
"error valug" "error DERWENT;
; count") IBM_TDB
L4 104 (adaptive near (cod$3 US-PGPUB; OR ON 2008/05/01
% encod$3)) same (BER USPAT; EPC; 13:07
SNR CNR "error rate" JPO;
"error valug" "error DERWENT;
E count") IBM_TDB
L5 3976 ((adaptive near (cod$3 US-PGPUB; OR ON 2008/05/01
% encod$3)) same (BER USPAT; EPC; 13:07
SNR CNR "error rate" JPO;
"error valug" "error DERWENT;
count")) (without near IBM_TDB
E (bandwidth latency))
L6 242 ((adaptive near (cod$3 US-PGPUB; OR ON 2008/05/01
% encod$3)) same (BER USPAT; EPC; 13:07
SNR CNR "error rate" JPO;
"error valug" "error DERWENT;
count")) (without near IBM_TDB
(bandwidth latency) near
E increase)
HL17 0 ((adaptive near (cod$3 US-PGPUB; OR ON 2008/05/01
§ encod$3)) same (BER USPAT; EPO; 13:07
SNR CNR "error rate" JPO;
"error valug" "error DERWENT;
count")) and (without IBM_TDB
near (bandwidth latency)
near increase)

IPR2025-00395
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EAST Search History

file:///Cl/Documents%20and%?20Settings/mchaudry/My%20D...5593/EASTSearchHistory.10795593_Accessible Version.htm (4 of 17)5/1/08 1:14:44 PM

iL18 0 ((adaptive near (cod$3 US-PGPUB; OR ON 2008/05/01
encod$3)) same (BER USPAT; EPO; 13:07

SNR CNR "error rate" JPO;

"error valug" "error DERWENT;

count")) and (without IBM_TDB

near (bandwidth latency)
: near increase)
iL19 12 ((adaptive near (cod$3 US-PGPUB; OR ON 2008/05/01
i encod$3)) same (BER USPAT; EPO; 13:07

SNR CNR "error rate" JPO;

"error valug" "error DERWENT;

count")) and (without IBM_TDB

with (bandwidth
E latency))
iL20 114 (adaptive near (cod$3 US-PGPUB; OR ON 2008/05/01
E encod$3)) and ((increas {USPAT; EPO; 13:07

$3 decreas$3 adjust$3 JPO;

chang$3 alter$5) near DERWENT;

(BERSNRCNRMEV TEV {IBM TDB

"error rate" "error valug"
: "error count"))
L2t 6 (adaptive near (cod$3 US-PGPUB; OR ON 2008/05/01
E encod$3)) and ({(increas {USPAT; EPO; 13:07

$3 decreas$3 adjust$3 JPO;

chang$3 alter$5) near DERWENT;

(BERSNRCNRMEV TEV {IBM TDB

"error rate" "error valug"

"error count")) with
: (threshold limit))
22 6 (adaptive near (cod$3 US-PGPUB; OR ON 2008/05/01
i encod$3)) and ({(increas {USPAT; EPO; 13:07

$3 decreas$3 adjust$4 JPO;

chang$3 alter$5) near DERWENT;

(BERSNRCNRMEV TEV {IBM TDB

"error rate" "error valug"

"error count")) with
: (threshold limit))
iL23 695 (((increas$3 decreas$3 US-PGPUB; OR ON 2008/05/01
: adjust$4 chang$3 alter USPAT; EPO; 13:07

$5) near (BER SNR CNR  {JPO;

MEV TEV "error rate" DERWENT;

"error value" "error IBM_TDB

count")) with (threshold
: limit))
24 16 (((increas$3 decreas$3d US-PGPUB; OR ON 2008/05/01
: adjust$4 chang$3 alter  {USPAT; EPO; 13:07

$5) near (BER SNR CNR  {JPO;

MEV TEV "error rate" DERWENT;

"error value" "error IBM TDB

count")) with (threshold

limit)) and 714/704.ccls.
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EAST Search History

file:///Cl/Documents%20and%?20Settings/mchaudry/My%20D...5593/EASTSearchHistory.10795593_Accessible Version.htm (5 of 17)5/1/08 1:14:44 PM

25 0 (((increas$3 decreas$3d US-PGPUB; OR ON 2008/05/01
: adjust$4 chang$3 alter USPAT; EPC; 13:07
$5) near (BER SNR CNR  {JPO;
MEV TEV "error rate" DERWENT;
"error value" "error IBM TDB
count")) with (threshold
: limit)) and 714/774.ccls.
26 357 714/774 ccls. US-PGPUB; OR ON 2008/05/01
§ USPAT; EPC; 13:07
JPO;
DERWENT;
E IBM_TDB
{27 1202 714/704 ccls. US-PGPUB; OR ON 2008/05/01
§ USPAT; EPC; 13:07
JPO;
DERWENT;
E IBM_TDB
iL28 58 (codeword "code word") {US-PGPUB; OR ON 2008/05/01
i near ratio USPAT; EPO; 13:07
JPO;
DERWENT;
E IBM_TDB
iL29 0 (codeword "code word") {US-PGPUB; OR ON 2008/05/01
i near ratio near (adaptive {USPAT; EPO; 13:07
adjust$5) JPO;
DERWENT;
E IBM_TDB
1L30 1 ((codeword "code word") US-PGPUB; OR ON 2008/05/01
i near ratio) with USPAT; EPC; 13:07
(adaptive adjust$5) JPO;
DERWENT;
E IBM_TDB
L34 0 (codeword "code word") {US-PGPUB; OR ON 2008/05/01
i near ratio near USPAT; EPOC; 13:07
composition JPO;
DERWENT;
E IBM_TDB
iL32 17169  i((determin$3 measur$3  {US-PGPUB; OR ON 2008/05/01
% calculat$3) near (BER USPAT; EPC; 13:07
SNR CNR "bit error rate"  {JPO;
"signal-to-noise" "carrier- {DERWENT;
to-noise" (errored near IBM_TDB
(seconds minutes time))
(error adj (value rate
threshold ratio))))
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L33 174 ((determin$3 measur$3  {US-PGPUB; OR ON 2008/05/01
% calculat$3) near (BER USPAT; EPC; 13:07

SNR CNR "bit error rate"  {JPO;

"signal-to-noise" "carrier- {DERWENT;

to-noise" (errored near IBM_TDB

(seconds minutes time))

(error adj (value rate

threshold ratio)))) and

((encod$3 cod$3) near
E adaptive)
L34 23 (((determin$3 measur$3 (US-PGPUB; OR ON 2008/05/01
E calculat$3) near (BER USPAT; EPC; 13:07

SNR CNR "bit error rate"  {JPO;

"signal-to-noise" "carrier- {DERWENT;

to-noise" (errored near IBM_TDB

(seconds minutes time))

(error adj (value rate

threshold ratio)))) with

(threshold limit target))

and ((encod$3 cod$3)
E near adaptive)
L35 22 (((determin$3 measur$3 {US-PGPUB; OR ON 2008/05/01
: calculat$3) near (BER USPAT; EPQ; 13:07

SNR CNR "bit error rate"  JPO;

"signal-to-noise" "carrier- \DERWENT;

to-noise" (errored near IBM_TDB

(seconds minutes time))

(error adj (value rate

ratio)))) with (threshold

limit target)) and ((encod
: $3 cod$3) near adaptive)
1iL36 2080 (((determin$3 measur$3 {US-PGPUB; OR ON 2008/05/01
i calculat$3) near (BER USPAT; EPO; 13:07

SNR CNR "bit error rate"  {JPO;

"signal-to-noise" "carrier- {DERWENT;

to-noise" (errored near IBM_TDB

(seconds minutes time))

(error adj (value rate

ratio)))) with (threshold
: limit target))
iL37 18279 (cod$3 encod$3 re$encod {US-PGPUB; OR ON 2008/05/01
$3 recod$3) with (BER USPAT; EPC; 13:07

SNR CNR "bit error rate"  JPO;

"signal-to-noise" "carrier- {DERWENT;

to-noise" (errored near IBM_TDB

(seconds minutes time))

(error adj (value rate

ratio)))
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iL38 13047 (cod$3 encod$3 re$encod {US-PGPUB; OR ON 2008/05/01
E $3 recod$3) with (((BER {USPAT; EPO; 13:07
SNR CNR) and ("bit error {JPO;
rate" "signal-to-noise" DERWENT;
"carrier-to-noise")) IBM_TDB
(errored near (seconds
minutes time)) (error adj
E (value rate ratio)))
1iL39 12137 (cod$3 encod$3 re$encod {US-PGPURB; OR ON 2008/05/01
: $3 recod$3) with (error  {USPAT; EPC; 13:07
adj (value rate ratio)) JPO;
DERWENT;
E IBM_TDB
iL40 216 (cod$3 encod$3 re$encod {US-PGPUB; OR ON 2008/05/01
§ $3 recod$3) with (error  {USPAT; EPO; 13:07
adj (value rate ratio)) JPO;
with adaptive$2 DERWENT;
: IBM_TDB
L4 9 (cod$3 encod$3 re$encod {US-PGPUB; OR ON 2008/05/01
§ $3 recod$3) with (error  {USPAT; EPO; 13:07
adj (value rate ratio)) JPO;
with adaptive$2 with DERWENT;
E (codeword "code word") {IBM_TDB
iL42 1015 (cod$3 encod$3 re$encod {US-PGPUB; OR ON 2008/05/01
§ $3 recod$3) with (error  {USPAT; EPO; 13:07
adj (value rate ratio)) JPO;
with (codeword "code DERWENT;
: word") IBM_TDB
iL43 7 ("6536001" "6449288" USPAT OR ON 2008/05/01
: "6598188" "4901319" 13:07
"6067646" "6272652"
E "6546509").pn.
144 5 ("6536001" "6449288" USPAT OR ON 2008/05/01
% "6598188" "4901319" 13:07
"6067646" "6272652"
"6546509").pn. and
E (error near (rate value))
145 5 ("6536001" "6449288" USPAT OR ON 2008/05/01
% "6598188" "4901319" 13:07
"6067646" "6272652"
"6546509").pn. and
(error near (rate value
: count))
iL46 7 ("6536001" "6449288" USPAT OR ON 2008/05/01
i "6598188" "4901319" 13:07
"6067646" "6272652"
"6546509").pn. and
E (error rate value count)
iL47 4 (adaptive near (cod$3 US-PGPUB; OR ON 2008/05/01
i encod$3)) with (BER USPAT; EPO; 13:07
SNR CNR "error rate" JPO;
"error value") with DERWENT;
(repeat$4 contin$s) IBM_TDB
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iL48 114 (repeatedly with (calculat {US-PGPUB; OR ON 2008/05/01
: $3 generat$3 acquir$3 USPAT; EPC; 13:07
determin$3) with ((error {JPO;
near (values value DERWENT;
rate))"BER" "CCR" "bit IBM_TDB
error" "code composition
: ratio"))
1iL49 0 (repeatedly with (calculat {US-PGPUB; OR ON 2008/05/01
i $3 generat$3 acquir$3 USPAT; EPO; 13:07
determin$3) with ((error {JPO;
near (values value DERWENT;
rate))"BER" "CCR" "bit IBM_TDB
error" "code composition
E ratio”) with modem)
150 0 (repeatedly with (calculat {US-PGPUB; OR ON 2008/05/01
f $3 generat$3 acquir$3 USPAT; EPC; 13:07
determin$3) with ((error {JPO;
near (values value DERWENT;
rate))"BER" "CCR" "bit IBM_TDB
error" "code composition
E ratio")) same modem
L5 14 (repeatedly with (calculat {US-PGPUB; OR ON 2008/05/01
i $3 generat$3 acquir$3 USPAT; EPO; 13:07
determin$3) with ((error {JPO;
near (values value DERWENT;
rate))"BER" "CCR" "bit IBM_TDB
error" "code composition
E ratio”)) and modem
52 41 (repeatedly with (calculat {US-PGPUB; OR ON 2008/05/01
% $3 generat$3 acquir$3 USPAT; EPC; 13:07
determin$3) with ((error {JPO;
near (values value DERWENT;
rate))"BER" "CCR" "bit IBM_TDB
error" "code composition
ratio” noise)) and
E modem
iL53 11 ((repeatedly adj (analyz {US-PGPUB; OR ON 2008/05/01
: $3 calculat$3 generat$3 {USPAT; EPO; 13:07
acquir$3 determin$3)) JPO;
near ((error near (values {DERWENT;
value rate))"BER" "CCR" {IBM_TDB
"bit error" "code
: composition ratio"))
1iL54 1738000 i(repeatedly adj$3 ((error {US-PGPUB; OR ON 2008/05/01
E near (values value USPAT; EPO; 13:07
rate))"BER" "CCR" "bit JPO;
error" "code composition DERWENT;
: ratio")) IBM_TDB
iL55 564757 i(repeatedly adj$2 ((error {US-PGPUB; OR ON 2008/05/01
i adj (values value rate)) {USPAT; EPO; 13:07
"BER" "CCR" "bit error" JPO;
"code composition DERWENT;
ratio")) IBM_TDB
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"5907560" "6202178"
"6785862" "7133441"
"20020034196"
'20020137467"
"20020181609"
"20030210739"

iL56 2 (repeatedly adj ((error US-PGPUB; OR ON 2008/05/01
% adj (values value rate)) USPAT; EPC; 13:07
"BER" "CCR" "bit error" JPO;
"code composition DERWENT;
E ratio")) IBM_TDB
1L57 22 (repeatedly near ((error {US-PGPUB; OR ON 2008/05/01
% adj (values value rate)) USPAT; EPC; 13:07
"BER" "CCR" "bit error" JPO;
"code composition DERWENT;
E ratio")) IBM_TDB
1158 18 L57 not L53 US-PGPUB; OR ON 2008/05/01
USPAT; EPO; 13:07
JPO;
DERWENT;
E IBM_TDB
1L59 299 (contin$4 near ((error US-PGPUB; OR ON 2008/05/01
adj (values value rate))  {USPAT; EPO; 13:07
"BER" "CCR" "bit error" JPO;
"code composition DERWENT;
E ratio")) IBM_TDB
1L60 19 (contin$4 near ((error US-PGPUB; OR ON 2008/05/01
adj (values value rate))  {USPAT; EPO; 13:07
"BER" "CCR" "bit error" JPO;
"code composition DERWENT;
E ratio")).ab. IBM_TDB
1L61 20 (continuous$2 near US-PGPUB; OR ON 2008/05/01
((error adj (values value {USPAT; EPO; 13:07
rate)) "BER" "CCR" "bit JPO;
error" "code composition DERWENT;
E ratio")).ab. IBM_TDB
iLe2 87 ("6480976" US-PGPUB; OR ON 2008/05/01
"20050138524" USPAT; EPC; 13:07
"5737337" "6536001" JPO;
"6956872" DERWENT;
"20060107174" IBM_TDB
"20060153285"
"20060215742"
"6498808" "6567473"
"6667991"
"20060056305"
"6775320" "6971057"
"20040223510"
"20030112884"
"20040044942"
"20040057528"
"20050220202"
"20060188035"
"20060274840"
"20070019755"
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(bandwidth latency))

"7046935"

"20020188905"

"20060026484"

"20040258167"
E "20060156173" ).pn.
iLe3 11 (continuous near ((error {US-PGPUB; OR ON 2008/05/01
: adj (values value rate)) USPAT; EPC; 13:07

"BER" "CCR" "bit error" JPO;

"code composition DERWENT;
E ratio")).ab. IBM_TDB
iLe4 1202 714/704 ccls. US-PGPUB; OR OFF 2008/05/01
i USPAT; EPC; 13:07

JPO;
DERWENT;

E IBM_TDB
1S 3714 (adaptive near (cod$3 US-PGPUB; OR ON 2007/03/13
encod$3)) USPAT; EPC; 18:34
JPO;
: DERWENT;
§ IBM_TDB
82 47 (adaptive near (cod$3 US-PGPUB; OR ON 2007/10/12
encod$3)) with (BER USPAT; EPC; 13:33
SNR CNR "error rate" JPO;
E "error value") DERWENT;
§ IBM_TDB
1S3 47 (adaptive near (cod$3 US-PGPUB; OR ON 2007/03/13
encod$3)) with (BER USPAT; EPC; 18:34
SNR CNR "error rate" JPO;
"error valueg" "error DERWENT;
§ count") IBM_TDB
A 82 (adaptive near (cod$3 US-PGPUB; OR ON 2007/03/13
encod$3)) same (BER USPAT; EPO; 18:35
SNR CNR "error rate" JPO;
"error value" "error DERWENT;
g count") IBM_TDB
1S5 3432 ((adaptive near (cod$3 US-PGPUB; OR ON 2007/03/13
encod$3)) same (BER USPAT; EPC; 18:35

SNR CNR "error rate" JPO;

"error valug" "error DERWENT;

count")) (without near IBM_TDB
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186 192 ((adaptive near (cod$3 US-PGPUB; OR ON 2007/03/13
: encod$3)) same (BER USPAT; EPC; 18:36
SNR CNR "error rate" JPO;
"error valug" "error DERWENT;
count")) (without near IBM_TDB
(bandwidth latency) near
E increase)
iS7 0 ((adaptive near (cod$3 US-PGPUB; OR ON 2007/03/13
encod$3)) same (BER USPAT; EPO; 18:36
SNR CNR "error rate" JPO;
"error value" "error DERWENT;
count")) and (without IBM_TDB
near (bandwidth latency)
near increase)
S8 0 ((adaptive near (cod$3 US-PGPUB; OR ON 2007/03/13
encod$3)) same (BER USPAT; EPC; 18:36
SNR CNR "error rate" JPO;
"error value" "error DERWENT;
count")) and (without IBM_TDB
near (bandwidth latency)
near increase)
1S9 7 ((adaptive near (cod$3 US-PGPUB; OR ON 2007/03/13
encod$3)) same (BER USPAT; EPO; 18:49
SNR CNR "error rate" JPO;
"error valug" "error DERWENT;
count")) and (without IBM_TDB
with (bandwidth
E latency))
1810 98 (adaptive near (cod$3 US-PGPUB; OR ON 2007/03/13
% encod$3)) and ((increas {USPAT; EPO; 18:51
$3 decreas$3 adjust$3 JPO;
chang$3 alter$5) near DERWENT;
(BERSNRCNRMEV TEV {IBM TDB
"error rate" "error valug"
g "error count"))
HiS11 5 (adaptive near (cod$3 US-PGPUB; OR ON 2007/03/13
§ encod$3)) and ({(increas {USPAT; EPO; 18:52
$3 decreas$3 adjust$3 JPO;
chang$3 alter$5) near DERWENT;
(BERSNRCNRMEV TEV {IBM TDB
"error rate" "error valug"
"error count")) with
E (threshold limit))
iS12 5 (adaptive near (cod$3 US-PGPUB; OR ON 2007/03/13
encod$3)) and ({(increas {USPAT; EPO; 18:55
$3 decreas$3 adjust$4 JPO;
chang$3 alter$5) near DERWENT;
(BERSNRCNRMEV TEV {IBM TDB
"error rate" "error valug"
"error count")) with
(threshold limit))
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1513 592 (((increas$3 decreas$3d US-PGPUB; OR ON 2007/03/13
% adjust$4 chang$3 alter USPAT; EPC; 18:52
$5) near (BER SNR CNR  {JPO;
MEV TEV "error rate" DERWENT;
"error value" "error IBM TDB
count")) with (threshold
: limit))
iS14 15 (((increas$3 decreas$3d US-PGPUB; OR ON 2007/03/13
i adjust$4 chang$3 alter  {USPAT; EPO; 18:53
$5) near (BER SNR CNR  JPO;
MEV TEV "error rate" DERWENT;
"error value" "error IBM TDB
count")) with (threshold
E limit)) and 714/704.ccls.
iS815 0 (((increas$3 decreas$3d US-PGPUB; OR ON 2007/03/13
E adjust$4 chang$3 alter USPAT; EPC; 18:53
$5) near (BER SNR CNR  {\JPO;
MEV TEV "error rate" DERWENT;
"error value" "error IBM TDB
count")) with (threshold
: limit)) and 714/774.ccls.
1iS16 310 714/774.ccls. US-PGPUB; OR ON 2007/03/13
USPAT; EPC; 18:53
JPO;
DERWENT;
: IBM_TDB
iS17 1129 714/704.ccls. US-PGPUB; OR ON 2007/03/13
: USPAT; EPC; 18:53
JPO;
DERWENT;
g IBM_TDB
11518 45 (codeword "code word") {US-PGPUB; OR ON 2007/03/13
near ratio USPAT; EPO; 19:09
JPO;
DERWENT;
: IBM_TDB
1iS19 0 (codeword "code word") {US-PGPUB; OR ON 2007/03/13
i near ratio near (adaptive {USPAT; EPO; 18:56
adjust$5) JPO;
DERWENT;
E IBM_TDB
11820 1 ((codeword "code word") {US-PGPUB; OR ON 2007/03/13
near ratio) with USPAT; EPC; 18:56
(adaptive adjust$5) JPO;
DERWENT;
E IBM_TDB
11521 0 (codeword "code word") {US-PGPUB; OR ON 2007/03/13
near ratio near USPAT; EPO; 19:09
composition JPO;
DERWENT;
IBM_TDB
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1822 14771 ((determin$3 measur$3 {US-PGPUB; OR ON 2007/03/13
: calculat$3) near (BER USPAT; EPC; 19:13

SNR CNR "bit error rate"  JPO;

"signal-to-noise" "carrier- {DERWENT;

to-noise" (errored near IBM_TDB

(seconds minutes time))

(error adj (value rate
g threshold ratio))))
123 153 ((determin$3 measur$3 (US-PGPUB; OR ON 2007/03/13
E calculat$3) near (BER USPAT; EPO; 19:14

SNR CNR "bit error rate"  {JPO;

"signal-to-noise" "carrier- {DERWENT;

to-noise" (errored near IBM_TDB

(seconds minutes time))

(error adj (value rate

threshold ratio)))) and

((encod$3 cod$3) near
E adaptive)
iS4 21 (((determin$3 measur$3 (US-PGPUB; OR ON 2007/03/13
i calculat$3) near (BER USPAT; EPOC; 19:15

SNR CNR "bit error rate"  {JPO;

"signal-to-noise" "carrier- \DERWENT;

to-noise" (errored near IBM_TDB

(seconds minutes time))

(error adj (value rate

threshold ratio)))) with

(threshold limit target))

and ((encod$3 cod$3)
g near adaptive)
1825 20 (((determin$3 measur$3 {US-PGPUB; OR ON 2007/03/13
: calculat$3) near (BER USPAT; EPC; 19:16

SNR CNR "bit error rate"  JPO;

"signal-to-noise" "carrier- {DERWENT;

to-noise" (errored near IBM_TDB

(seconds minutes time))

(error adj (value rate

ratio)))) with (threshold

limit target)) and ((encod
: $3 cod$3) near adaptive)
1526 1723 (((determin$3 measur$3 (US-PGPUB; OR ON 2007/03/13
E calculat$3) near (BER USPAT; EPO; 19:15

SNR CNR "bit error rate"  {JPO;

"signal-to-noise" "carrier- {DERWENT;

to-noise" (errored near IBM_TDB

(seconds minutes time))

(error adj (value rate

ratio)))) with (threshold

limit target))
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1827 115578 {(cod$3 encod$3 re$encod {US-PGPUB; OR ON 2007/03/13
% $3 recod$3) with (BER USPAT; EPC; 19:18
SNR CNR "bit error rate" JPO;
"signal-to-noise" "carrier- {DERWENT;
to-noise" (errored near IBM_TDB
(seconds minutes time))
(error adj (value rate
E ratio)))
1828 111145 i(cod$3 encod$3 re$encod {US-PGPUB; OR ON 2007/03/13
E $3 recod$3) with (((BER {USPAT; EPO; 19:18
SNR CNR) and ("bit error {JPO;
rate" "signal-to-noise" DERWENT;
"carrier-to-noise")) IBM_TDB
(errored near (seconds
minutes time)) (error adj
E (value rate ratio)))
1829 10448 (cod$3 encod$3 re$encod {US-PGPUB; OR ON 2007/03/13
$3 recod$3) with (error  {USPAT; EPO; 19:19
adj (value rate ratio)) JPO;
DERWENT;
E IBM_TDB
1iS30 182 (cod$3 encod$3 re$encod {US-PGPUB; OR ON 2007/03/13
$3 recod$3) with (error  {USPAT; EPO; 19:19
adj (value rate ratio)) JPO;
with adaptive$2 DERWENT;
E IBM_TDB
11831 6 (cod$3 encod$3 re$encod {US-PGPUB; OR ON 2007/03/13
$3 recod$3) with (error  {USPAT; EPO; 19:21
adj (value rate ratio)) JPO;
with adaptive$2 with DERWENT;
g (codeword "code word") {IBM_TDB
11832 838 (cod$3 encod$3 re$encod {US-PGPUB; OR ON 2007/03/13
$3 recod$3) with (error  {USPAT; EPO; 19:20
adj (value rate ratio)) JPO;
with (codeword "code DERWENT;
g word") IBM_TDB
11833 7 ("6536001" "6449288" USPAT OR ON 2007/03/13
"6598188" "4901319" 19:23
"6067646" "6272652"
E "6546509").pn.
1S34 5 ("6536001" "6449288" USPAT OR ON 2007/03/13
E '6598188" "4901319" 19:23
"6067646" "6272652"
"6546509").pn. and
E (error near (rate value))
1835 5 ("6536001" "6449288" USPAT OR ON 2007/03/13
E '6598188" "4901319" 19:23
"6067646" "6272652"
"6546509").pn. and
(error near (rate value
count))
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1836 7 ("6536001" "6449288" USPAT OR ON 2007/03/13
% '6598188" "4901319" 19:24
"6067646" "6272652"
'6546509").pn. and
g (error rate value count)
7 5 (adaptive near (cod$3 US-PGPUB; OR ON 2007/10/12
% encod$3)) with (BER USPAT; EPC; 13:33
SNR CNR "error rate" JPO;
"error value") with DERWENT;
E (repeat$4 contin$s) IBM_TDB
1838 108 (repeatedly with (calculat {US-PGPUB; OR ON 2007/10/18
: $3 generat$3 acquir$3 USPAT; EPC; 15:36
determin$3) with ((error {JPO;
near (values value DERWENT;
rate))"BER" "CCR" "bit IBM_TDB
error" "code composition
; ratio"))
11839 0 (repeatedly with (calculat {US-PGPUB; OR ON 2007/10/18
i $3 generat$3 acquir$3 USPAT; EPO; 15:36
determin$3) with ((error {JPO;
near (values value DERWENT;
rate))"BER" "CCR" "bit IBM_TDB
error" "code composition
E ratio”) with modem)
1340 0 (repeatedly with (calculat {US-PGPUB; OR ON 2007/10/18
f $3 generat$3 acquir$3 USPAT; EPC; 15:37
determin$3) with ((error {JPO;
near (values value DERWENT;
rate))"BER" "CCR" "bit IBM_TDB
error" "code composition
g ratio")) same modem
A1 14 (repeatedly with (calculat {US-PGPUB; OR ON 2007/10/18
$3 generat$3 acquir$3 USPAT; EPO; 17:36
determin$3) with ((error {JPO;
near (values value DERWENT;
rate))"BER" "CCR" "bit IBM_TDB
error" "code composition
E ratio”)) and modem
142 39 (repeatedly with (calculat {US-PGPUB; OR ON 2007/10/18
% $3 generat$3 acquir$3 USPAT; EPC; 15:37
determin$3) with ((error {JPO;
near (values value DERWENT;
rate))"BER" "CCR" "bit IBM_TDB
error" "code composition
ratio” noise)) and
g modem
143 11 ((repeatedly adj (analyz {US-PGPUB; OR ON 2007/10/18
f $3 calculat$3 generat$3 {USPAT; EPO; 17:42
acquir$3 determin$3)) JPO;
near ((error near (values DERWENT;
value rate))"BER" "CCR" {IBM_TDB
"bit error" "code
composition ratio"))
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4 1656068 {(repeatedly adj$3 ((error {US-PGPUB; OR ON 2007/10/18
% near (values value USPAT; EPC; 17:43
rate))"BER" "CCR" "bit JPO;
error" "code composition {DERWENT;
g ratio")) IBM_TDB
5 536653 {(repeatedly adj$2 ((error {US-PGPUB; OR ON 2007/10/18
: adj (values value rate)) USPAT; EPQ; 17:44
"BER" "CCR" "bit error" JPO;
"code composition DERWENT;
E ratio")) IBM_TDB
46 2 (repeatedly adj ((error US-PGPUB; OR ON 2007/10/18
: adj (values value rate)) USPAT; EPQ; 17:45
"BER" "CCR" "bit error" JPO;
"code composition DERWENT;
g ratio")) IBM_TDB
47 22 (repeatedly near ((error {US-PGPUB; OR ON 2007/10/18
% adj (values value rate)) USPAT; EPC; 17:51
"BER" "CCR" "bit error" JPO;
"code composition DERWENT;
g ratio")) IBM_TDB
148 18 A7 not A3 US-PGPUB; OR ON 2007/10/18
USPAT; EPO; 17:46
JPO;
DERWENT:;
E IBM_TDB
49 284 (contin$4 near ((error US-PGPUB; OR ON 2007/10/18
% adj (values value rate)) USPAT; EPQ; 17:51
"BER" "CCR" "bit error" JPO;
"code composition DERWENT;
g ratio")) IBM_TDB
S50 21 (contin$4 near ((error US-PGPUB; OR ON 2007/10/18
adj (values value rate))  {USPAT; EPO; 17:52
"BER" "CCR" "bit error" JPO;
"code composition DERWENT;
g ratio")).ab. IBM_TDB
1852 21 (continuous$2 near US-PGPUB; OR ON 2007/10/18
((error adj (values value {USPAT; EPO; 17:52
rate)) "BER" "CCR" "bit JPO;
error" "code composition DERWENT;
g ratio")).ab. IBM_TDB
1S53 87 ("6480976" US-PGPUB; OR ON 2007/10/18
"20050138524" USPAT; EPO; 18:13
"5737337" "6536001" JPO;
"6956872" DERWENT:;
"20060107174" IBM_TDB
"20060153285"
"20060215742"
"6498808" "6567473"
"6667991"
"20060056305"
"6775320" "6971057"
"20040223510"
"20030112884"
"20040044942"
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EAST Search History

"20040057528"
"20050220202"
"20060188035"
"20060274840"
"20070019755"
"5907560" "6202178"
"6785862" "7133441"
"20020034196"
'20020137467"
"20020181609"
"20030210739"
"20050063482"
"20050220180"
"20060256846"
"20070133704"
"20070133705"
"20050201480"
"20060056525"
"20060056526"
"7050552"
"20030123645"
"20060150059"
"5847779" "6157642"
'6437892" "6964005"

"7046935"
'20020188905"
"20060026484"
"20040258167"
E "20060156173" ).pn.
1S54 13 (continuous near ((error {US-PGPUB; OR ON 2007/10/19
f adj (values value rate)) USPAT; EPC; 12:18
"BER" "CCR" "bit error" JPO;
"code composition DERWENT;
g ratio")).ab. IBM_TDB
1855 1174 714/704 ccls. US-PGPUB; OR OFF 2007/10/19
% USPAT; EPO; 12:43
JPO;
DERWENT;
IBM_TDB

5/1/08 1:14:38 PM
C:\ Documents and Settings\ mchaudry\ My Documents\ EAST\ Workspaces\ 10795593.wsp

file:///Cl/Documents%20and%20Settings/mchaudry/My%20D...5593/EAST SearchHistory. 10795593 _Accessible Version.htm (17 of 17)5/1/08 1:14:44 PM
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Index of Claims

Application/Control No.

Applicant(s)/Patent Under
Reexamination

10795593 CIOFFI, JOHN M.
T
Mujtaba K Chaudry 2112
4 Rejected - Cancelled N | Non-Elected A Appeal
= Allowed + Restricted | Interference 0] Objected
[d Claims renumbered in the same order as presented by applicant O cpa O T.D. O R1.47
CLAIM DATE
Final Original [05/01/2008

1 1 =
2 2 =
3 3 =
4 4 =
5 5 =
6 6 =
7 7 =
8 8 =
9 9 =

10 -
10 11 =
11 12 =
12 13 =
13 14 =
14 15 =
15 16 =
16 17 =
17 18 =

19 -
18 20 =
19 21 =
20 22 =
21 23 =
22 24 =
23 25 =

26 -

27 -
24 28 =
25 29 =
26 30 =
27 31 =
28 32 =
29 33 =
30 34 =
31 35 =

U.S. Patent and Trademark Office

Part of Paper No. : 20080501
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | 1795503 CIOFFI, JOHN M.
““ m “ “ Examiner Art Unit
Mujtaba K Chaudry 2112
ORIGINAL INTERNATIONAL CLASSIFICATION
CLASS SUBCLASS CLAIMED NON-CLAIMED
714 704 clo|se|F 11 /00 (2006.01.01)
CROSS REFERENCE(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
714 774
NONE Total Claims Allowed:
(Assistant Examiner) (Date) 31
/Mujtaba K Chaudry/ 5/1/2008 0O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 6
U.S. Patent and Trademark Office Part of Paper No. 20080501
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Application/Control No. Applicant(s)/Patent Under
Reexamination
Search Notes 10795593 CIOFFI, JOHN M.
Examiner Art Unit
Mujtaba K Chaudry 2112
SEARCHED
Class Subclass Date Examiner
714 704 5/1/2008 MC
714 774 5/1/2008 MC
SEARCH NOTES
Search Notes Date Examiner
EAST DATABASE 5/1/2008 MC
USPATS 5/1/2008 MC
USPGPUBS 5/1/2008 MC
EPO 5/1/2008 MC
JPO 5/1/2008 MC
DERWANT 5/1/2008 MC
IBM-TDB 5/1/2008 MC
NPL/IEEE 5/1/2008 MC
GOOGLE 5/1/2008 MC
INTERFERENCE SEARCH
Class Subclass Date Examiner
INTERFERE 5/1/2008 MC
NCE
SEARCHED
(PGPUBS)

U.S. Patent and Trademark Office

Part of Paper No. : 20080501
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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
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

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

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

ave its own certificate of mailing or transmission.

8791 7590 05/05/2008
Certificate of Transmissi
BLAKELY SOKOLOFF TAYLOR & ZAFMAN . 5 : e oson .
hereby certify that this Fee(s) Transmittal
1279 OAKMEAD PARKWAY is being deposited via EFS Web on the date below:
SUNNYVALE, CA 94085-4040 ow:
Gigi Hoover (Depositor's name)
W N“Qe/v\&/\ (Signatre)
koauat Y, Joos @)
- /
[ APPLICATION NO. L FILING DATE J FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. ] CONFIRMATION NO.
10/795,593 03/08/2004 John M. Cioffi §241P002 1126

TITLE OF INVENTION: ADAPTIVE FEC CODEWORD MANAGEMENT

I APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE l TOTAL FEE(S) DUE I DATE DUE J
nonprovisional YES XXX $1440 $300 $0 sa$1740 08/05/2008
l EXAMINER | ART UNIT | CLASS-SUBCLASS |
CHAUDRY, MUITABA M 2112 714-704000
1. Chan3gc of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). (1) the names of up to 3 registered patent attorneys 1B1ake1y, Sokoloff,
U Change of correspondence address (or Change of Correspondence or agents OR, alternatively, Taylor & Zafman
Address form PTO/SB/122) attached. (2) the name of a single firm (having as a member a 2
{J "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)

ADAPTIVE SPECTRUM AND SIGNAL REDWOOD CITY, CA

ALIGNMENT, INC. ) . o )
Please check the appropriate assignee category or categories (will not be printed on the patent) : U Individual &3 Corporation or other private group entity U Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
&l Issue Fee (J 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 022666 enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
Qa Applicant claims SMALL ENTITY status. Seg1 37 CFR 1.27. &o. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).
NOTE: The Issue Fee and Publication Fee (if pgqug gwill x%?ﬁacceptc from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
te: a

interest as shown by the records of the Uyite es nt a dgmdiK Office.
re
J/‘ V/. <
Authorized Signature /[ MM Date ff / 7// g/

Typed or printed name Gregory D. Caldwell Registration No. 39,926

This collection of information is required by 37 CFR 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
submutting the completed application form to the USPTO. Time will va deﬁ@ndin% 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, Alexandma, 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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Electronic Patent Application Fee Transmittal

Application Number:

10795593

Filing Date:

08-Mar-2004

Title of Invention:

ADAPTIVE FEC CODEWORD MANAGEMENT

First Named Inventor/Applicant Name:

John M. Cioffi

Filer: Gregory D. Caldwell/Gigi Hoover
Attorney Docket Number: 8241P002
Filed as Large Entity
Utility Filing Fees
Description Fee Code Quantity Amount SuILoj-STS(tg)I in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Utility Appl issue fee 1501 1 1440 1440
Publ. Fee- early, voluntary, or normal 1504 1 300 00 IPR2025.00395

Petitioners™ Exhi

it 1004
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Description Fee Code | Quantity| Amount SUB'STS(tg)I in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1740

IPR2025-00395
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Electronic Acknowledgement Receipt

EFS ID: 3727454
Application Number: 10795593
International Application Number:
Confirmation Number: 1126
Title of Invention: ADAPTIVE FEC CODEWORD MANAGEMENT
First Named Inventor/Applicant Name: John M. Cioffi
Customer Number: 8791
Filer: Gregory D. Caldwell/Vivian Lee
Filer Authorized By: Gregory D. Caldwell
Attorney Docket Number: 8241P002
Receipt Date: 04-AUG-2008
Filing Date: 08-MAR-2004
Time Stamp: 19:57:37
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type Deposit Account
Payment was successfully received in RAM $1740
RAM confirmation Number 4252
Deposit Account 022666
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 reexamination process

IPR202p-00395
ibit 1004
Page 225 of 240




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 - . File Size(Bytes) Multi Pages
Number Document Description File Name /Message Digest| Part/.zip| (if appl.)
8241P002_| Fee T 190820
_Issue Fee Trans
1 Issue Fee Payment (PTO-85B) mittal 080408.pdf no 1
542c26f2beaa7a90fi289e7b47611fa0ca
ad4749dt
Warnings:
Information:
8278
2 Fee Worksheet (PTO-06) fee-info.pdf no 2
77ed3436c3ch790726a1a4d7ee98255
5ce37c05b
Warnings:
Information:
Total Files Size (in bytes): 198598

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

P.O. Box 1450

Alcxandria, Virginia 22313-1450

WWW.uspto.gov

L EO AR CONFIRMATION NO. 1126

Bib Data Sheet

FILING OR 371(c)
SERIAL NUMBER DATE CLASS GROUP ART UNIT DAnggngﬁg
10/795,593 03/08/2004 714 2112 8241P002 )
RULE

APPLICANTS
John M. Cioffi, Atherton, CA;

k% CONTINU'NG DATA ***********]**************
This appln claims benefit of 60/527,853 12/07/2003
k& FOREIGN APPLICATIONS ARk AKREKkRTRARRKR KK Tk %k

IF REQUIRED, FOREIGN FILING LICENSE GRANTED
** 05/23/2004

" |Foreign Pricrity claimed D yes D no
- : STATE OR SHEETS TOTAL |[INDEPENDENT]

35 USC 119 (a-d) conditions. L yes L no L wet ater COUNTRY | DRAWING | CLAIMS CLAIMS

met Allowance CA 8 35 3

Verified and

IAcknowledged Examiner's Signature Initials

ADDRESS
8791

TITLE
ADAPTIVE FEC CODEWORD MANAGEMENT

- ]
Q All Fees

U 1.16 Fees ( Filing )

FILING FEE [FEES: Authority has been given in Paper U 1.17 Fees ( Processing Ext. of
RECEIVED |No. to charge/credit DEPOSIT ACCOUNT time )
820 No. for foIlowmg: O 118 Fees (1ssue )
Q other
U Credit
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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.
10/795,593 09/23/2008 7428669 8241P002 1126
8791 7590 09/03/2008
BLAKELY SOKOLOFF TAYLOR & ZAFMAN LLP
1279 OAKMEAD PARKWAY

SUNNYVALE, CA 94085-4040

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 562 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 Customer Service Center of the Office of Patent Publication at
(571)-272-4200.

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

John M. Cioffi, Atherton, CA;

IPR2025-00395
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PTO/SB/123 (04-15)
Approved for use through 01/31/2018. OMB 0651-0035
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
/ Patent Number
CHANGE OF 7.428,669

| Dat

CORRESPONDENCE ADDRESS | = % 09-23-2008

Patent Application Number 110/795,593
Address to: Filing Date 03-08-2004
Mail Stop Post Issue First Named Inventor . e
Commissioner for Patents
0 B¢ 1450 B John M. Cioffi

\Alexandrla, VA 22313-1450 Nucrjr:gz?‘/ ocke 8241 P002

Please change the Correspondence Address for the above-identified patent to:

The address associated with Customer Number:

OR

| T o Name Adaptive Spectrum and Signal Alignment, Inc.

333 Twin Dolphin Drive

Address

city Redwood City state CA zip 94065-1417
Country

Telephone 650-654-3400 Email

This form cannot be used to change the data associated with a Customer Number. To change the data associated with an
existing Customer Number use "Request for Customer Number Data Change" (PTO/SB/124).

This form will not affect any "fee address" provided for the above-identified patent. To change a "fee address" use the "Fee
Address Indication Form" (PTO/SB/47).

I am the:
AAAAAAA Patentee.
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).
X Attorney or agent of record. Registration Number 39,926

Signature /Gregory D. Caldwell/

e o . Gregory D. Caldwell
Date December 1, 2015 Telephone 003-439-8778

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*.

I:I *Total of forms are submitted.

This collection of information is required by 37 CFR 1.33. 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 3 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: Mail Stop Post Issue, Commissioner for Patents, 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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Electronic Acknowledgement Receipt

EFSID: 24227081
Application Number: 10795593
International Application Number:
Confirmation Number: 1126

Title of Invention:

ADAPTIVE FEC CODEWORD MANAGEMENT

First Named Inventor/Applicant Name:

John M. Cioffi

Customer Number:

8791

Filer:

Gregory D. Caldwell/Lisa Bennett

Filer Authorized By:

Gregory D. Caldwell

Attorney Docket Number: 8241P002
Receipt Date: 01-DEC-2015
Filing Date: 08-MAR-2004
Time Stamp: 17:01:18

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.)
32637
1 Change of Address 8241P002_COCA.pdf no 1
3da3dc4a9707179d6f6d3093faad73e3986

28751

Warnings:

Information: IPR2025-00395
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Total Files Size (in bytes):| 32637

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: PAL
Document Description: Power of Altorney

PTO/AIAMSZA (07-13)

Approved for use through 11/30/2014. OMB 0851-0051

U3, Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE )
REGISTERED PRACTITIONERS )

NOTE: This form is to be submitted with the Power of Attomey by Applicant form (PTO/AIA/S2E) 1o identify the application 1o which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. if neither form PTO/AIA/BZA nor form PTO/AIASZE identifies the application to which the Power of Altorney is
, the Power of Attorney will not Be recognized in the application.

directed

Application Number 10/795,583

Filing Date 8 MAR 2004

First Named Inventor

John M. Cioffi

Title

ADAPTIVE FEC CODEWORD MANAGEMENT

Art Unit

Examiner Name

Attorney Docket Number {20145-002

SIGNATURE of Applicant or Patent Practitioner

Signature iMEQhaﬁ v N@{"Eh/’

Date {Optionai)

8 MAR 2017

Name

Michae! V. North

Registration
Number

46,963

Title (it Applicant is a Attorney
juristic entity)

Applicant Name (if Applicant is a juristic entity)

Adaptive Spectrum and Signal Alignment, Inc.

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If
more than one applicant, use muliiple forms.

v

*Total of forms are submitted.

This collection of information is required by 37 CFR 1,131, 1.32, and 1.33. 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 3 minutes 1o complete, including gathering, preparing, and submitling the completed
application form 1o the USPTO. Time will vary depending upon the individual case. Any commenis 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 ARDRESS. SEND T0: Commissioner for Patents, P.O. Box 1480, Alexandria, VA 22313-1450,

if you need assistance in completing the form, call 1-800-PT0O-8199 and select aption 2.
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Gozument Description: Powsr of Attormey - Aperved tor e hrough 1102
L5 Patantand O '.6 uﬁw&\

Undey the Papenwork Redustion Szt of 1895, ne parsons are requived to respond toa sotiection ol | !m 5

POWER OF ATTORNEY BY APPLICANT

1 hareby revoke all previous powers of aitormey given in the appiication dentified in gither the altachad transmittal fetter or
the buxes below.

Application Numbsar Fiiing Date

{Note: The boxay above may be left tlank i information is providesd on form PTORIABIAY
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1468571

OR
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¥ 3
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v"" The addrass assodigted with the abovesmentioned Customer Number
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Electronic Acknowledgement Receipt

EFS ID: 28569460
Application Number: 10795593
International Application Number:
Confirmation Number: 1126

Title of Invention:

ADAPTIVE FEC CODEWORD MANAGEMENT

First Named Inventor/Applicant Name:

John M. Cioffi

Correspondence Address:

Adaptive Spectrum and Signal Alignment, Inc.

333 Twin Dolphin Drive

Redwood City CA

us 6506543400

94065-1417

Filer:

Michael V. North

Filer Authorized By:

Attorney Docket Number: 8241P002
Receipt Date: 08-MAR-2017
Filing Date: 08-MAR-2004
Time Stamp: 17:26:45

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment

no

File Listing:
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Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
118007
1 Assignee showing of ownership per 37 002_373c.pdf o 3
CFR3.73
551444afc7bc68657e2de9b5b83a8a15dcy
f3c3
Warnings:
Information:
1770355
2 Power of Attorney 20145_002_POA.pdf no 2
7fd83f3e225b15957¢60250d9c2629177f5()
ebab
Warnings:
Information:
Total Files Size (in bytes): 1888362

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/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

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

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

STATEMENT UNDER 37 CFR 3.73(c)
ADAPTIVE SPECTRUM AND SIGNAL ALIGNMENT, INC.

Application No./Patent No.: 7,428,669 09-23-2008
Titled: ADAPTIVE FEC CODEWORD MANAGEMENT
ADAPTIVE SPECTRUM AND SIGNAL ALIGNMENT, INC. a Corporation

Applicant/Patent Owner:

Filed/Issue Date:

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)
states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

2. |:| An assignee of less than the entire right, title, and interest (check applicable box):

|_| The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

|:] There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. |:| The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. |:| The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

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 Ree| 016046 , Frame 0932 , or for which a copy
thereof is attached.

B. D A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

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

Reel , Frame , or for which a copy thereof is attached.

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). 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 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. 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-PTO-9199 and select option 2.
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

3. From:

STATEMENT UNDER 37 CFR 3.73(c)

4. From:

5. From:

6. 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.
To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

|:| Additional documents in the chain of title are listed on a supplemental sheet(s).

As required by 37 CFR 3.73(c)(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.

[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, to record the assignment 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.

/Michael North/ 2017-03-08
Signature Date
Michael North 46,963

Printed or Typed Name

Title or Registration Number

[Page 2 of 2]

IPR2025-00395
Petitioners' Exhibit 1004
Page 237 of 240



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

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

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 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 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 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, 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 abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to
public inspection or an issued patent.

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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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 |
10/795,593 03/08/2004 John M. Cioffi 20145002
CONFIRMATION NO. 1126
146571 POA ACCEPTANCE LETTER
North Weber & Baugh LLP - ASSIA
3260 Hillview Avenue IR A
000000090033188

Palo Alto, CA 94304
Date Mailed: 03/20/2017

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 03/08/2017.

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.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/tmwilliams/

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

ﬁwﬁ?ﬂsd};g)g;?ma 22313-1450
| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
10/795,593 03/08/2004 John M. Cioffi 8241P002
CONFIRMATION NO. 1126
Adaptive Spectrum and Signal Alignment, Inc. POWER OF ATTORNEY NOTICE
333 Twin Dolphin Drive

Redwood City, CA 94065-1417

T

Date Mailed: 03/20/2017

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 03/08/2017.
* 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).

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/tmwilliams/

page 1 of 1
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