Case 1:15-cv-00615-RGA Document 8 Filed 09/09/15 Page 1 of 2 PagelD #: 262

AQ 120 (Rev. 08/10)

ro: Director of the U.S. Patent and Trademark Office
P.O. Box 1450

Mail Stop 8

Alexandria, VA 22313-1450

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

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court

District of Delaware on the following

[J Trademarks or [ Patents. ( [ the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT

15-cv-615-RGA 7/17/2015 District of Delaware
PLAINTIFF DEFENDANT

TQ Delta, LLC Time Warner Cable Inc. and Time Warner Cable
Enterprises LLC
PATENT OR DATE OF PATENT '
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 See Attached

2

3

4

5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE lNC}.gL;D(%) INCLUDED BY
9/8/2015 Amendment [J Answer ] Cross Bill [T Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 US 9,094,268 B2 7/28/2015 TQ Delta, LLC

2

3

4

5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director

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

Copy 4—Case file copy

ARRIS-1003 (Part 1 of 3)
Arris Group, Inc. v. TQ Delta
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PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 US 6,961,369 Bl 11/1/2005 TQ Delta, LLC
2 US8718,158 B2 5/6/2014 TQ Delta, LLC
3 US9,014,243 B2 4/21/2015 TQ Delta, LLC
4 US 72835430 B2 11/16/2010 TQ Delta, LLC
5 USg238,412B2 8/7/2012 TQ Delta, LLC
6 US8432,956 B2 4/30/2013 TQ Delta, LLC
7 US8§,611,404 B2 12/17/2013 TQ Delta, LLC

Page 2 of 283



Case 1:15-cv-00616-RGA Document 8 Filed 09/09/15 Page 1 of 2 PagelD #: 279

AO 120 (Rev. 08/10)

TO-: Mail Stop 8 REPORT ON THE
: Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court District of Delaware on the following
(] Trademarks or i Patents. ( [] the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
15-cv-616-RGA 7/17/2015 District of Delaware
PLAINTIFF DEFENDANT
TQ Delta, LLC Verizon Communications Inc., Verizon Services Corp., Verizon
Online LLC, Verizon Business Network Services Inc., Verizon
Delaware LLC, and Verizon Information Technologies LLC
PATENT OR DATE OF PATENT I
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 See Attached

2
3
4
5
In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE 1Ng%gl}é)éi%)5 INCLUDED BY
Amendment 1 Answer [ Cross Bilt ] Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 US 9,094,268 B2 7/28/2015 TQ Deilta, LLC
2
3
4
5
In the above—entitled case, the following decision has been rendered or judgement issued:
DECISION/JUDGEMENT
CLERK (BY) DEPUTY CLERK

Copy 1—Upon initiation of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director

Copy 4—Case file copy

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

Page 3 of 283
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PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 US6,961,369 Bl 11/1/2005 TQ Delta, LLC
2 USS8,718,158 B2 5/6/2014 TQ Delta, LLC
3  US95,014,243 B2 4/21/2015 TQ Delta, LLC
4 US 7,835,430 B2 11/16/2010 TQ Delta, LLC
5 US8238,412B2 8/7/2012 TQ Delta, LLC
6 US8,432,956 B2 4/30/2013 TQ Delta, LLC
7 US8,611,404 B2 12/17/2013 TQ Delta, LLC

Page 4 of 283



Case 6:14-cv-01027-ACC-KRS Document 73 Filed 09/09/15 Page 1 of 1 PagelD 721

AQO 120 (Rev. 08/10)

TO:

Mail Stop 8

P.O. Box 1450

Alexandria, VA 22313-1450

REPORT ON THE

Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

ACTION REGARDING A PATENT OR
TRADEMARK

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been

filed in the U.S. District Court

[} Trademarks or

Middle District of Florida, Orlando Division on the following

[ Patents. ( [] the patent action involves 35 U.S.C. § 292.):

DOCKET NO.
6:14-cv-1027

DATE FILED
6/26/2014

U.S. DISTRICT COURT
Middle District of Florida, Orlando Division

PLAINTIFF

Orlando Communications LLC

DEFENDANT

LG Electronics, Inc., et ai

Order of Dismissal

PATENT OR DATE OF PATENT -
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 5,687,1296 11/11/1997 James Arthur Proctor, Jr., James Carl Otto
2 6,0009,553 12/28/0199 Dennis Martinez, Thomas Hengeveld, Michael Axford
3
4
5
In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
] Amendment [ Answer [ Cross Bill [] Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1
2
3
4
5
In the above—entitled case, the following decision has been rendered or judgement issued:
DECISION/JUDGEMENT

CLERK
Shery! Loesch

(BY) DEPUTY CLERK DATE
R. Olsen 9/9/2015

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy

Page 5 of 283




Case 6:14-cv-01026-ACC-KRS Document 75 Filed 09/09/15 Page 1 of 1 PagelD 749

AQ 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
: Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Middle District of Florida, Orlando Division on the following

[ Trademarks or [ Patents. ([ the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
6:14-cv-1026 6/26/2014 Middle District of Florida, Orlando Division

PLAINTIFF DEFENDANT

Orlando Communications LLC LG Electronics, Inc., et al

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 5,687,1296 11/11/1997 James Arthur Proctor, Jr., James Carl Otto

2 6,0009,553 12/28/0199 Dennis Martinez, Thomas Hengeveld, Michael Axford

3

4

5

In the above—entitled case, the lfollowing patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY
[J Amendment 1 Answer [J Cross Bill [[] Other Pleading
TR o, D ARK HOLDER OF PATENT OR TRADEMARK

1

2

3

4

5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

Order of Dismissal

CLERK (BY) DEPUTY CLERK DATE
Sheryl Loesch R. Olsen 9/9/2015

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy

Page 6 of 283



Case 6:14-cv-01028-ACC-KRS Document 84 Filed 09/09/15 Page 1 of 1 PagelD 790

AOQ 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
' Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Middle District of Florida, Orlando Division on the following

] Trademarks or oA Patents. ( [ the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
6:14-cv-1028 6/26/2014 Middle District of Florida, Orlando Division

PLAINTIFF DEFENDANT

Orlando Communications LLC HTC Corporation, et al

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 5,687,1296 11/11/1997 James Arthur Proctor, Jr., James Carl Otto

2 6,0009,553 12/28/0199 Dennis Martinez, Thomas Hengeveld, Michael Axford

3

4

5

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

DATE INCLUDED INCLUDED BY
[0 Amendment 1 Answer I Cross Bill [} Other Pleading
TRiggm%\l 0. %%T%(X:Dgﬁgg HOLDER OF PATENT OR TRADEMARK
1
2
3
4
5

In the above—entitied case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

Order of Dismissal

CLERK (BY) DEPUTY CLERK DATE
Sheryl Loesch R. Olsen 9/9/2015

Copy 1-—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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Case 1:15-cv-00616-RGA Document 3 Filed 07/17/15 Page 1 of 2 PagelD #: 121

AO 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
’ Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court District of Delaware on the following

[J Trademarks or [/ Patents. ( [ the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
7M17/2015 District of Delaware
PLAINTIFF DEFENDANT
TQ Delta, LLC Verizon Communications Inc., Verizon Services Corp., Verizon

Online LLC, Verizon Business Network Services Inc., Verizon
Delaware LLC, and Verizon Information Technologies LLC

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 See Attached

2

3

4

5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[ Amendment [J Answer [ Cross Bill [1 Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1

2

3

4

5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy

Page 8 of 283



Case 1:15-cv-00616-RGA Document 3 Filed 07/17/15 Page 2 of 2 PagelD #: 122

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 US 6,961,369 B1 11/1/2005 TQ Delta, LLC
2 USB,718,158 B2 5/6/2014 TQ Delta, LLC
3 US9,014,243 B2 4/21/2015 TQ Delta, LLC
4 US 7,835,430 B2 11/16/2010 TQ Delta, LLC
5 US8,238,412 B2 8/7/2012 TQ Delta, LLC
6  USS8§,432.956 B2 4/30/2013 TQ Delta, LLC
7 USS8,611,404 B2 12/17/2013 TQ Delta, LLC

Page 9 of 283



Case 1:13-cv-01533-GMS Document 39 Filed 07/17/15 Page 1 of 1 PagelD #: 216
Case 1:13-cv-01533-GMS Document 3 Filed 09/04/13 Page 1 of 1 PagelD #: 29

AQ 120 (Rev. 08/10)
TO: Mail Stop 8 REPORT ON THE
: Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Delaware on the following

[ Trademarks or [ Patents. ( [J the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
9/4/2013 Delaware
PLAINTIFF DEFENDANT
ROCHE PALO ALTO LLC and WATSON LABORATORIES, INC. - FLORIDA

GENENTECH, INC.

TRe R, D ARk HOLDER OF PATENT OR TRADEMARK
1 6,083,953 7/4/2000 Roche Palo Alto LLC
2
3
4
5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[ Amendment [J Answer [ Cross Bill {J Other Pleading

R R o, A DMARK HOLDER OF PATENT OR TRADEMARK
1
2
3
4
s

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

b:smts%) —See

Ad +k<,k~a.5

DATE
"‘7/1 - /{ )
Wilmington, DE 19801

Copy 1—Upon initiation of action, mail this copy to Director opy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy

CLERK John A Cerino, Clerk (BY) DEPUTY CLERK

United States District Court 4
i it 18

Page 10 of 283




Case 1:15-cv-12975-WGY Document 2 Filed 07/17/15 Page 1 of 1

S AQ 120 (Rev. 3/04)

TO: Mail Stop 8 REPORT ON THE

" Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 280 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Massachusetts on the following G Patents or B Trademarks:
DOCKET NO. IDATE FILER, o015 U.S. DISTRICT COURT Massachusetts
PLAINTIFF DEFENDANT
BOSTON PROPERTIES LIMITED PARTNERSHIP CLAUDETTE MOUSSA,

d/b/a Boston Properties Advisors

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 2,527,181 1/8/2002 BOSTON PROPERTIES LIMITED PARTNERSHIP

2

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

DATE INCLUDED INCLUDED BY
G Amendment G Answer G Cross Bill (3 Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1
2
3
4

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK

(BY) DEPUTY CLERK

DATE

Copy 1—Upon initiation of action, mail this copy to Director

Copy 2—Upon filing document adding patent(s), mail this copy to Director

Copy 4—Case file copy

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

Page 11 of 283




Case 1:15-cv-00121-RGA Document 42 Filed 03/13/15 Page 1 of 4 PagelD #: 1558

AQ 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
’ Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 TRADEMARK

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Transferred to Delaware from Alabama’
[[] Trademarks or [/ Patents. ( [] the patent action involves 35 U.S.C. § 292.):

on the following

DOCKET NO. DATE FILED U.S. DISTRICT COURT
15-cv-121-RGA 711712014 Transferred to Delaware from Alabama
PLAINTIFF DEFENDANT
ADTRAN, Inc. TQ Delta, LLC
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 See Attachment #1
2
3
4
5
In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INISC/]TISJ/I)EI%S INCLUDED BY
20 [J Amendment 21 Answer [J Cross Bill [] Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 See Attachment #2

(98]

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy

Page 12 of 283



Case 1:15-cv-00121-RGA Document 42 Filed 03/13/15

Attachment #1

Page 2 of 4 PagelD #: 1559

Patent or Trademark No.

Date of Patent or Trademark

Holder of Patent or Trademark

1.U.S. 7,453,881 B2 11/18/2008 TQ Delta, LLC
2.U.S. 7,809,028 B2 10/05/2010 TQ Delta, LLC
3.U.S. 7,978,706 B2 7/12/2011 TQ Delta, LLC
4.U.S. 8,422,511 B2 4/16/2013 TQ Delta, LLC
5.U.S. 6,445,730 B1 9/03/2002 TQ Delta, LLC
6.U.S.7,292,627 B2 11/6/2007 TQ Delta, LLC
7.U5.7,451,379 B2 11/11/2008 TQ Delta, LLC
8.U.S.7,471,721 B2 12/30/2008 TQ Delta, LLC
9.U.S. 7,570,686 B2 8/4/2009 TQ Delta, LLC
10. U.S. 7,831,890 B2 11/09/2010 TQ Delta, LLC
11. U.S. 7,835,430 B2 11/16/2010 TQ Delta, LLC
12. U.S. 7,836,381 B1 11/16/2010 TQ Delta, LLC
13. U.S. 7,844,882 B2 11/30/2010 TQ Delta, LLC
14. U.S. 7,889,784 B2 2/15/2011 TQ Delta, LLC
15. U.S. 7,925,958 B2 04/12/2011 TQ Delta, LLC
16. U.S. 7,978,753 B2 07/12/2011 TQ Delta, LLC
17. U.S. 7,979,778 B2 07/12/2011 TQ Delta, LLC
18. U.S. 8,073,041 B1 12/6/2011 TQ Delta, LLC
19. U.S. 8,090,008 B2 1/3/2012 TQ Delta, LLC
20. U.S. 8,218,610 B2 7/10/2012 TQ Delta, LLC
21. U.S. 8,238,412 B2 08/07/2012 TQ Delta, LLC
22. U.S. 8,276,048 B2 09/25/2012 TQ Delta, LLC
23. U.S. 8,355,427 B2 1/15/2013 TQ Delta, LLC

Page 13 of 283




Case 1:15-cv-00121-RGA Document 42 Filed 03/13/15

Page 3 of 4 PagelD #: 1560

24. U.S. 8,432,956 B2 4/30/2013 TQ Delta, LLC
25. U.S. 8,437,382 B2 5/7/2013 TQ Delta, LLC
26. U.S. 8,462,835 B2 6/11/2013 TQ Delta, LLC
27. U.S. 8,495,473 B2 7/23/2013 TQ Delta, LLC
28. U.S. 8,516,337 B2 08/20/2013 TQ Delta, LLC

Page 14 of 283



Case 1:15-cv-00121-RGA Document 42 Filed 03/13/15 Page 4 of 4 PagelD #: 1561

Attachment #2
PATENT OR DATE OF PATENT ) . } i
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 US7,796,705 B2 9/14/2010 TQ Delta, LLC
2  US8,335,956 B2 12/18/2012 TQ Delta, LLC
3 US 8,407,546 B2 3/26/2013 TQ Delta, LLC
4 USS8,468411 B2 6/18/2013 TQ Delta, LLC
5 US 8,645,784 B2 2/4/2014 TQ Delta, LLC
6 US8,595,577 B2 11/26/2013 TQ Delta, LLC

Page 15 of 283



Case 1:14-cv-00954-UNA Document 3 Filed 07/17/14 Page 1 of 2 PagelD #: 592

AQO 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
’ Director of the U.S, Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court District of Delaware on the following
[ Trademarks or [ Patents. ( [J the patent action involves 35 U.S.C. § 292.).
DOCKET NO. DATE FILED U.S. DISTRICT COURT
7/18/2014 District of Delaware

PLAINTIFF DEFENDANT

TQ Delta, LLC ADTRAN, Inc.

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 See Attached

2 33_ ?ﬂ+$

3

4

5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[0 Amendment [J Answer [ Cross Bill [ Other Plcading
PATENT OR DATE OF PATENT .
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1

2

3

4

5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy

Page 16 of 283



Case 1:14-cv-00954-UNA Document 3 Filed 07/17/14 Page 2 of 2 PagelD #: 593

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 US 8,090,008 B2 1/3/2012 TQ Delta, LLC
2 US 8,073,041 Bl 12/6/2011 TQ Delta, LLC
3 US7,292,627 B2 11/6/2007 TQ Delta, LLC
4 US7471,721 B2 12/30/2008 TQ Delta, LLC
5 US 8,218,610 B2 7/10/2012 TQ Delta, LLC
6  US8,355,427 B2 1/15/2013 TQ Delta, LLC
7  US 7,453,881 B2 11/18/2008 TQ Delta, LLC
8§ US 7,809,028 B2 10/5/2010 TQ Delta, LLC
9 US 7,978,706 B2 7/12/2011 TQ Delta, LLC
10 US 8,422,511 B2 4/16/2013 TQ Delta, LLC
11  US 7,889,784 B2 2/15/2011 TQ Delta, LLC
12 US 7,835,430 B2 11/16/2010 TQ Delta, LLC
13 US 7,570,686 B2 8/4/2009 TQ Delta, LLC
14 US 8,238,412 B2 8/7/2012 TQ Delta, LLC
15 US 8,432,956 B2 4/30/2013 TQ Delta, LLC
16 US 7,451,379 B2 11/11/2008 TQ Delta, LLC
17 US 8,516,337 B2 8/20/2013 TQ Delta, LLC
18 US 7,979,778 B2 7/12/2011 TQ Delta, LLC
19 US 7,925,958 B2 4/12/2011 TQ Delta, LLC
20 US 8,462,835 B2 6/11/2013 TQ Delta, LLC
21 US 8,594,162 B2 11/26/2013 TQ Delta, LLC
22 US 7,978,753 B2 7/12/2011 TQ Delta, LLC
23 US 6,445,730 Bl 9/3/2002 TQ Delta, LLC
24 US8,611,404 B2 12/17/2013 TQ Delta, LLC
25 US 8,437,382 B2 5/7/2013 TQ Delta, LLC
26 US 7,836,381 Bl 11/16/2010 TQ Delta, LLC
27 US 7,844,882 B2 11/30/2010 TQ Delta, LLC
28 US 8,276,048 B2 9/25/2012 TQ Delta, LLC
29 US 8,495,473 B2 7/23/2013 TQ Delta, LLC
30 US 8,607,126 Bl 12/10/2013 TQ Delta, LLC
31 US 7,831,890 B2 11/9/2010 TQ Delta, LLC
32 US 8,625,660 B2 1/7/2014 TQ Delta, LLC

Page 17 of 283



Birch, Melvin (Akima)

From: ded_nefreply@ded.uscourts.gov

Sent: Wednesday, November 20, 2013 4:56 PM

To: ded_ecf@ded.uscourts.gov

Subject: Activity in Case 1:13-cv-01835-RGA TQ Delta LLC v. Pace Americas Inc.

Patent/Trademark Report to Commissioner

This is an automatic e-mail message generated by the CM/ECF system. Please DO NOT RESPOND to
this e-mail because the mail box is unattended.

***NOTE TO PUBLIC ACCESS USERS*** Judicial Conference of the United States policy permits
attorneys of record and parties in a case (including pro se litigants) to receive one free electronic copy of
all documents filed electronically, if receipt is required by law or directed by the filer. PACER access fees
apply to all other users. To avoid later charges, download a copy of each document during this first
viewing. However, if the referenced document is a transcript, the free copy and 30 page limit do not

apply.
U.S. District Court
District of Delaware
Notice of Electronic Filing

The following transaction was entered by Farnan, Brian on 11/20/2013 at 4:56 PM EST and filed on 11/20/2013

Case Name: TQ Delta LLC v. Pace Americas Inc.
Case Number: 1:13-cv-01835-RGA
Filer:

Document Number: 7

Docket Text:

Report to the Commissioner of Patents and Trademarks for Patent/Trademark Number(s) US
8,090,008 B2; US 8,073,041 B1; US 7,292,627 B2; US 7,471,721 B2; US 8,218,610 B2; US
8,355,427 B2; US 7,453,881 B2; US 7,978,706 B2; US 8,422,511 B2; US 7,889,784 B2; US
7,835,430 B2; US 7,570,686 B2; US 8,238,412 B2; US 8,432,956 B2; US 7,451,379 B2; US
8,516,337 B2; US 7,979,778 B2; US 7,925,958 B2; US 8,462,835 B2; US 7,836,381 B1; US
7,844,882 B2; US 8,276,048 B2; US 8,495,473 B2; US 7,831,890 B2; . (Farnan, Brian)

1:13-¢v-01835-RGA Notice has been electronically mailed to:

Brian E. Farnan  bfarnan@farnanlaw.com, tfaman@famanlaw.com

Michael J. Farnan  mfarman@farnanlaw.com, tfarnan@farnanlaw.com

1:13-cv-01835-RGA Filer will deliver document by other means to:

The following document(s) are associated with this transaction:
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Case 1:13-cv-02013-UNA Document 3

AO 120 (Rev. 08/10)

Filed 12/09/13 Page 1 of 2 PagelD #: 504

TO: Mail Stop 8 REPORT ON THE
' Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court District of Delaware on the following
[ Trademarks or [/ Patents. ( [] the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
12/9/2013 District of Delaware

PLAINTIFF DEFENDANT

TQ Delta, LLC ZyXEL Communications Corporation and ZyXEL

Communications, Inc.
PATENT OR DATE OF PATENT S
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 See Attached

2

3

4

5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[ Amendment 1 Answer [ Cross Bill (] Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1

2

3

4

5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy te Director

Copy 2—Upon filing document adding patent(s), mail this copy to Director

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

Copy 4—Case file copy
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Case 1:13-cv-02013-UNA Documeht 3 Filed 12/09/13 Page 2 of 2 PagelD #: 505

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK |HOLDER OF PATENT OR TRADEMARK
1 US 8,090,008 B2 1/3/2012 TQ Delta, LLC
2 US 8,073,041 Bl 12/6/2011 TQ Delta, LLC
3 US 17,292,627 B2 11/6/2007 TQ Delta, LLC
4 US7471,721 B2 12/30/2008 TQ Delta, LLC
5 US8218,610 B2 7/10/2012 TQ Delta, LLC
6. US 8,355,427 B2 1/15/2013 TQ Delta, LLC
7 US 7,453,881 B2 11/18/2008 TQ Delta, LLC
§  US 7,809,028 B2 10/5/2010 TQ Delta, LLC
9 US 7,978,706 B2 7/12/2011 TQ Delta, LLC
10 US 8,422,511 B2 4/16/2013 TQ Delta, LLC
11 US 7,796,705 B2 9/14/2010 TQ Delta, LLC
12 US 7,889,784 B2 2/15/2011 TQ Delta, LLC
13 US 7,835,430 B2 11/16/2010 TQ Delta, LLC
14 US 7,570,686 B2 8/4/2009 TQ Delta, LLC
15 US 8,238,412 B2 8/7/2012 TQ Delta, LLC
16 US 8,432,956 B2 4/30/2013 TQ Delta, LLC
17 US 7,451,379 B2 11/11/2008 TQ Delta, LLC
18 US 8,516,337 B2 8/20/2013 TQ Delta, LLC
19 US 7,979,778 B2 7/12/2011 TQ Delta, LLC
20 US 7,925,958 B2 4/12/2011 TQ Delta, LLC
21 US 8,462,835 B2 6/11/2013 TQ Delta, LLC
22 US 7,978,753 B2 71272011 TQ Delta, LLC
23 US 6,445,730 B1 9/3/2002 TQ Delta, LLC
24 US 8,437,382 B2 5/7/2013 TQ Delta, LLC
25 US 7,836,381 Bl 11/16/2010 TQ Delta, LLC
26 US 7,844,882 B2 11/30/2010 TQ Delta, LLC
27 US 8,276,048 B2 9/25/2012 TQ Delta, LLC
28 US 8,495,473 B2 7/23/2013 TQ Delta, LLC
29 US 7,831,890 B2 11/9/2010 TQ Delta, LLC
30 US 8,335,056 B2 12/18/2012 TQ Delta, LLC
31 US 8,468,411 B2 6/18/2013 TQ Delta, LLC
32 US 8,407,546 B2 3/26/2013 TQ Delta, LLC
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AQ 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
: Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Northern District of Texas, Dallas Division on the following
[ Trademarks or [ Patents. ( [ the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
3:12-cv-1462-L 5/10/2012 Northern District of Texas, Dallas Division
PLAINTIFF DEFENDANT
Boulle Ltd De Boulle Diamond & Jewelry Inc
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 4,086,050 1/17/2012 Boulle Ltd
2
3
4
5
In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
12/8}%01 3 Amendment ] Answer [ Cross Bill [J Other Pleading
PATENT OR DATE OF PATENT -
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 3,078,625 4/11/2006 De Boulle Diamond & Jewelry Inc
2 3,078,627 4/11/2006 De Boulle Diamond & Jewelry Inc
3
4
5
In the above—entitled case, the following decision has been rendered or judgement issued:
DECISION/JUDGEMENT
CLERK (BY) DEPUTY CLERK DATE
Karen Mitchell s/A. Lowe-Monserrate 12/10/2013

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

Copy 1—Upon initiation of action, mail this copy to Director
Copy 4—Case file copy

Copy 2—Upon filing document adding patent(s), mail this copy to Director
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Case 1:13-cv-01835-UNA Document 3 Filed 11/04/13 Page 1 of 2 PagelD #: 286

AO 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE

’ Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court District of Delaware on the following
[J Trademarks or [ Patents. ( [] the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
11/4/2013 District of Delaware
PLAINTIFF DEFENDANT
TQ Delta, LLC Pace Americas, Inc.
PATENT OR DATE OF PATENT D ATE
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 See Attached

2

3

4

5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[0 Amendment [ Answer [J Cross Bill [ Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1

2

3

4

5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director

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

Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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Case 1:13-cv-01835-UNA Document 3 Filed 11/04/13 Page 2 of 2 PagelD #: 287

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK | FIOLDER OF PATENT OR TRADEMARK
1 US 8,090,008 B2 1/3/2012 TQ Delta, LLC
2 US 8,073,041 Bl 12/6/2011 TQ Delta, LLC
3 US 7,292,627 B2 11/6/2007 TQ Delta, LLC
4 US7471,721 B2 12/30/2008 TQ Delta, LLC
5 US8,218,610 B2 7/10/2012 TQ Delta, LLC
6. US 8,355,427 B2 1/15/2013 TQ Delta, LLC
7 US 7,453,881 B2 11/18/2008 TQ Delta, LLC
8 US 7,978,706 B2 7/12/2011 TQ Delta, LLC
9  US8,422,511 B2 4/16/2013 TQ Delta, LLC
10 US 7,889,784 B2 2/15/2011 TQ Delta, LLC
11 US 7,835,430 B2 11/16/2010 TQ Delta, LLC
12 US 7,570,686 B2 8/4/2009 TQ Delta, LLC
13 US 8,238,412 B2 8/7/2012 TQ Delta, LLC
14 US 8,432,956 B2 4/30/2013 TQ Delta, LLC
15 US 7,451,379 B2 11/11/2008 TQ Delta, LLC
16 US 8,516,337 B2 8/20/2013 TQ Delta, LLC
17 US 7,979,778 B2 7/12/2011 TQ Delta, LLC
18 US 7,925,958 B2 4/12/2011 TQ Delta, LLC
19 US 8,462,835 B2 6/11/2013 TQ Delta, LLC
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Case 1:13-cv-01836-UNA Document 3

AQ 120 (Rev. 08/10)

Filed 11/04/13 Page 1 of 2 PagelD #: 362

TO:

Mail Stop 8

Director of the U.S. Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450

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

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been

filed in the U.S. District Count

[ Trademarks or

District of Delaware

on the following

[ Patents. ( [] the patent action involves 35 U.S.C. § 292.):

DOCKET NO.

DATE FILED

U.S. DISTRICT COURT

TRADEMARK NO.

OR TRADEMARK

11/4/2013 District of Delaware
PLAINTIFF DEFENDANT
TQ Delta, LLC Zhone Technologies, Inc.
PATENT OR DATE OF PATENT

HOLDER OF PATENT OR TRADEMARK

I See Attached

to

“n

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

DATE INCLUDED

INCLUDED BY

[] Amendment [ Answer

[ Other Pleading

PATENT OR
TRADEMARK NO.

DATE OF PATENT
OR TRADEMARK

HOLDER OF PATENT OR TRADEMARK

In the above——entitled case. the following decision has been rendered or judgement issued:

DECISION:JUDGEMENT

CLERK

(BY) DEPUTY CLERK

DATE

Copy 1—Upon initiation of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director

Copy 3—Upon termination of action, mail this copy to Director
Copy 4—Case file copy
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Case 1:13-cv-01836-UNA Document 3 Filed 11/04/13 Page 2 of 2 PagelD #: 363

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
] US 8,090,008 B2 1/3/2012 TQ Delta, LLC
2 USR,073,041 Bl 12/6/2011 TQ Delta, LLC
3 US7.292,627B2 11/6/2007 TQ Delta, LLC
4 US7471,721 B2 12/30/2008 TQ Delta, LLC
5 US8.218,610B2 7/10/2012 TQ Delta, LLC
6. US8§,355427 B2 1/15/2013 TQ Delta, LLC
7 US 7,453,881 B2 11/18/2008 TQ Delta, LLC
8  US 7,809,028 B2 10/5/2010 TQ Delta, LLC
9 US 7,978,706 B2 7/12/2011 TQ Delta, LLC
10 US 8422511 B2 4/16/2013 TQ Delta, LLC
11 US 7,796,705 B2 9/14/2010 TQ Delta, LL.C
12 US 7,889,784 B2 2/15/2011 TQ Delta, LLC
13 US 7835430 B2 11/16/2010 TQ Delta, LLC
14 US 7,570,686 B2 8/4/2009 TQ Delta, LLC
15 US 8238412 B2 8/7/2012 TQ Delta, LLC
16 US 8,432,956 B2 4/30/2013 TQ Delta, LLC
17 US 7451379 B2 11/11/2008 TQ Delta, LLC
18 US 8,516,337 B2 8/20/2013 TQ Delta, LLC
19  US 7,979,778 B2 7/12/2011 TQ Delta, LLC
20 US 7,925,958 B2 4/12/2011 TQ Delta, LLC
21 US 8,462,835 B2 6/11/2013 TQ Delta, LLC
22 US 7,978,753 B2 7/12/2011 TQ Delta, LLC
23 US 6,445,730 Bl 9/3/2002 TQ Delta, LLC
24 US 8,437,382 B2 5/7/2013 TQ Delta, LLC
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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.USPLO.gOV.

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
12/779,660 05/13/2010 David M. Krinsky 6936-2-CON-2-1-1
CONFIRMATION NO. 8981
62574 POA ACCEPTANCE LETTER
Jason H. Vick

Sheridan Ross, PC LTS e
Suite # 1200 000000057535126

1560 Broadway
Denver, CO 80202

Date Mailed: 11/14/2012

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 11/05/2012.

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.

/agizaw/

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

page 1 of 1
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PTO/AIA/80 (07-12)

Approved for use through 11/30/2014. OMB 0661-0035
U.8. 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,

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

| hereby revoke all previous powers of attorney given in the application identified in the attached statement
under 37 GFR 3.73(c).

| hereby appoint:

I;e:itioners associated with Customer Number: 62 57 4

D Practitioner(s) named below (if more than ten patent practitioners are to be named, then a customer number must be used).

Name Registration
Number

Name

Registration
Number

As attorney(s) or agent(s) to represent the undersigned before the United States Patent and Trademark Office (USPTO) in connection with
any and all patent applications assigned only to the undersigned according to the USPTO assignment records or assignments documents
attached to this form in accordance with 37 CFR 3,73(c).

OR

Please change the correspondence address for the application identified in the attached statement under 37 CFR 3.73(c) to:

E The address associated with Customer Number: 6257 4

l:l Firm or
Individual Name

Address

City

State

Country

Telephone Emall

Assignee Name and Address: TQ DELTA, LLC

805 Las Cimas Parkway, Suite 240
Austin, Texas 78746

A copy of this form, together with a statement under 37 CFR 3,73(c) (Form PTO/AIA/96 or equivalent) is required to be
Filed in each application in which this form is used. The statement under 37 CFR 3,73(c) may be completed by one of
The practitioners appointed in this form, and must identify the application in which this Power of Attorney is to be filed.

SIGNATURE of Assignee of Record

The individual whose signature and title is supplied below is authorized to act on behalf of the assignee

Signature | 27 R a4 /64/ e Date oY // s
Name Mark K. Roche Telephone 512-609-1810
Title Managing Director

This collection of information is required by 37 CFR 1,31, 1.82 and 1.33. The information is required to obtain or retain a benefit by the public which is to fils (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 complate this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.8, 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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Electronic Acknowledgement Receipt

EFS ID: 14147995
Application Number: 12779660
International Application Number:
Confirmation Number: 8981

Title of Invention:

MULTICARRIER MODULATION MESSAGING FOR POWER LEVEL PER

SUBCHANNEL INFORMATION

First Named Inventor/Applicant Name:

David M. Krinsky

Customer Number:

62574

Filer:

Jason Vick/Joanne Vos

Filer Authorized By:

Jason Vick

Attorney Docket Number: 6936-2-CON-2-1-1
Receipt Date: 05-NOV-2012
Filing Date: 13-MAY-2010
Time Stamp: 14:09:47

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document o . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
422470
1 EntityStatus_373c_w_POA.pdf yes 4
ec17b2542cc09b6443c2f6df13b90b4fc5bal
c7cf
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Multipart Description/PDF files in .zip description
Document Description Start End

Miscellaneous Incoming Letter 1 1

Assignee showing of ownership per 37 CFR 3.73. 2 3

Power of Attorney 4 4

Warnings:
Information:
Total Files Size (in bytes):l 422470

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 asa
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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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re the Application of: David M. Krinsky g Patent No. 8,238,412

Application No.: 12/779,660 g Issued: August 7, 2012
Filed: May 13,2010 % Examiner: TRAN, Khanh C.
Atty. File No.: 6936-2-CON-2-1-1 % Confirmation No.: 8981

For: MULTICARRIER MODULATION MESSAGING FOR POWER LEVEL PER
SUBCHANNEL INFORMATION

ASSERTION OF ENTITLEMENT TO SMALL ENTITY STATUS

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

Madam:

In accordance with MPEP §§ 509.02 and 509.03 AND 37 CFR 1.27, this document is
being filed to inform the U.S. Patent Office of the change of status for the above-identified patent
from large entity status to small entity status. All fees paid to date have been paid as large entity
status. No fees have yet been paid as small entity status. Due to the sale of the referenced patent,
the Applicant is now entitled to small entity status.

We respectfully request that small entity status be granted for the above-referenced patent
application.

Please contact the undersigned if there are any questions regarding this notification.

Respéctfully submitted,

SHERIDAN ROSS P.C.

Date: 5 b 2 By: _——— —
o __Saserm H. Vick™
= Reg. No. 45,285
- 1560 Broadway, Suite 1200
Denver, Colorado 80202
Telephone: 303-863-9700
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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)
Applicant/Patent Owner: TQDELTA, LLC

Application No./Patent No.: 8,238,412 Filed/lssue Date: August 7, 2012

Titted: MULTICARRIER MODULATION MESSAGING FOR POWER LEVEL PER SUBCHANNEL INFORMATION
TQDELTA, LLC g Corporation

(Name of Assignee) (Type of Assignes, 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. D An assignee of less than the entire right, title, and interest (check applicable box):

l_| 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.

D 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. D 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. D 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 Reel , Frame , or for which a copy
thereof is attached.

B. A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:
1. From: Pavid M. Krinsky and Robert Edmund Pizzano, Jr. 1. AWARE, INC.

The document was recorded in the United States Patent and Trademark Office at

Reel 012216 , Frame 0842 , or for which a copy thereof is attached.
2. From: AWARE, INC. To: TQDELTA,LLC

The document was recorded in the United States Patent and Trademark Office at

Reel 029154 , Frame 0937 , 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 wili vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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i

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 uniess it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)

3. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is aitached.
4. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is aftached.
5. 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.
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.

[:] 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-aet-on behalf of the assignee.

= S e 13
Signature Waf}/”’;»;f/ Date
‘Jasen H. Vick 45,285
| Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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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.0.Box 1450

Alexandria, Virginia 22313-1450

WWW. .“SP[O. gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
12/779,660 08/07/2012 8238412 5550-2-CON2-1-1 8981
62574 7590 07/18/2012

Jason H. Vick
Sheridan Ross, PC
Suite # 1200

1560 Broadway
Denver, CO 80202

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

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

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

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

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

David M. Krinsky, Acton, MA;
Robert Edmund Pizzano JR., Stoneham, MA;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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other known or later developed diagnostic or test information that may be appropriate for the
particular communications environment. For example, the exchanged diagnostic and test
information can be directed toward specific limitations of the modems, to information
relating to the modem installation and deployment environment, or to other diagnostic and
5 test information that can, for example, be determined as needed which may aid in evaluating
) o the cause of a specific failure or problem. Alternatively, the diagnostic and test information
Change(s) applic can include the loop length and bridged tap length estimations as discussed in copending

to documcnt, 09/755"72 . ‘ ‘ ‘
/SIW/ Attormey-BeocketMe=08+51+3-000003, filed herewith and incorporated herein by reference in

5/15/2012 its entirety.

10 For example, an exemplary embodiment of the invention illustrates the use of the
diagnostic link mode in the communication of diagnostic information from the remote
terminal (RT) transceiver, e.g., ATU-R, to the central office (CO) transceiver, e.g., ATU-C.
Transmission of information from the remote terminal to the central office is important since
a typical ADSL service provider is located in the central office and would therefore benefit

15  from the ability to determine problems at the remote terminal without a truckroll. However,
it is to be appreciated, that the systems and the methods of this invention will work equally
well in communications from the central office to the remote terminal.

These and other features and advantages of this invention are described in or are
apparent from the following detailed description of the embodiments.

20

BRIEF DESCRIPTION OF THE DRAWINGS

The embodiments of the invention will be described in detail, with reference to the
following figures wherein:
Fig. 1 is a functional block diagram illustrating an exemplary communications system
25  according to this invention; and
Fig. 2 is a flowchart outlining an exemplary method for communicating diagnostic

and test information according to this invention.

DETAILED DESCRIPTION OF THE INVENTION
30 For ease of illustration the following description will be described in relation to the
CO receiving diagnostic and test information from the RT. In the exemplary embodiment,
the systems and methods of this invention complete a portion of the normal modem
initialization before entering into the diagnostic link mode. The systems and methods of this

invention can enter the diagnostic link mode manually, for example, at the direction of a

NVA165661.1
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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.USPLO.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. | CONFIRMATION NO. |
12/779,660 05/13/2010 David M. Krinsky 5550-2-CON2-1-1 8981
62574 7590 07/02/2012 | - |
. EXAMINER
Jason H. Vick
Sheridan Ross, PC TRAN, KHANH C
Suite # 1200 ART UNIT PAPER NUMBER
1560 Broadway | | |
Denver, CO 80202 2611
| NOTIFICATION DATE | DELIVERY MODE |
07/02/2012 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.
Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

jvick@sheridanross.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

. o 12/779,660 KRINSKY ET AL.
Notice OfAllowablIlty Examiner Art Unit
KHANH C. TRAN 2611

-- 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 the IDS and Amendment After Notice of Allowance filed 5/8/2012.

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

3. [ The allowed claim(s) is/are
4. [] Acknowledgment is made of a claim for foreign priotity under 35 U.S.C. § 119(a)-(d) or (f).
a)[d Al b)[dSome* c¢)[JNone of the:
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 result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [J 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.
6. [J 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).

7. [J 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. [ Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [] Interview Summary (PTO-413),
Paper No./Mail Date .
3. X Information Disclosure Statements (PTO/SB/08), 7. [0 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 PTO-90C.

/KHANH C TRAN/
Primary Examiner, Art Unit 2611

U.S. Patent and Trademark Office
PTOL-37 (Rev. 03-11) Notice of Allowability Part of Paper No./Mail Date 20120627
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P.O.Box 1450

UNITED STATES DEPARTMENT OF COMMERCE

U.S. Patent and Trademark Office
Address : COMMISSIONER FOR PATENTS

Alexandria, Virginia 22313-1450

APPLICATION NO./ FILING DATE FIRST NAMED INVENTOR / ATTORNEY DOCKET NO.
CONTROL NO. PATENT IN REEXAMINATION
12/779,660 13 May, 2010 KRINSKY ET AL. 5550-2-CON2-1-1
EXAMINER

Jason H. Vick

Sheridan Ross, PC KHANH C. TRAN

Suite # 1200

1560 Broadway ART UNIT PAPER

Denver, CO 80202
2611 20120627
DATE MAILED:

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

proceeding.

Commissioner for Patents

The IDS and Amendment After Notice of Allowance have been reviwed and entered.

/KCT/

/KHANH C TRAN/

Primary Examiner, Art Unit 2611

PTO-90C (Rev.04-03)
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PRINTER RUSH

(PTO ASSISTANCE)
Application: 12779660 Examiner: Tran GAU: 2611
From: Natarsha Horne Location: RTFM Creation Date: 05/09/2012
Tracking #: Week Date:
DOC CODE DOC DATE MISCELLANEQUS
[ ] 1449 [ | Continuing Data
IDS 05/08/2012 | | Foreign Priority
[ ] cm || Document Legibility
[ | HFW/FWCLM || Fees
[ | SRFW || Petition (TC)
[ | DRW [ | Other
| ] oATH
312 05/08/2012
| ] SPEC

[RUSH] Message:

Please respond to the 5/8/2012, IDS and A NA

Thank you
NYH

[XRUSH] Response:

The IDS filed 5/8/2012 has been considered.

Amendment After Notice of Allowance has been entered.

Initials: /XCT/

Examiner: PUBS contacts - for DESIGNS: Don Fairchild, 703-756-1566; for ALL OTHER files: Bernadette Queen, 703-756-1565.
NOTE: This form will be included as part of the official USPTO record with the response document coded as XRUSH.
REV: Oct 11
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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.USPLO.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. | CONFIRMATION NO. |
12/779,660 05/13/2010 David M. Krinsky 5550-2-CON2-1-1 8981
62574 7590 05/17/2012 | - |
. EXAMINER
Jason H. Vick
Sheridan Ross, PC TRAN, KHANH C
Suite # 1200 ART UNIT PAPER NUMBER
1560 Broadway | | |
Denver, CO 80202 2611
| NOTIFICATION DATE | DELIVERY MODE |
05/17/2012 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.
Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

jvick@sheridanross.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
Supplemental 12/779.660 KRINSKY ET AL.
Notice OfAllowablIlty Examiner Art Unit
KHANH C. TRAN 2611

-- 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 the IDS filed 5/8/2012.

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

3. [ The allowed claim(s) is/are
4. [] Acknowledgment is made of a claim for foreign priotity under 35 U.S.C. § 119(a)-(d) or (f).
a)[d Al b)[dSome* c)[JNone of the:
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 result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [J 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.
6. [J 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).

7. [J 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. [ Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [] Interview Summary (PTO-413),
Paper No./Mail Date .
3. X Information Disclosure Statements (PTO/SB/08), 7. [0 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 PTO-90C.

/KHANH C TRAN/
Primary Examiner, Art Unit 2611

U.S. Patent and Trademark Office
PTOL-37 (Rev. 03-11) Notice of Allowability Part of Paper No./Mail Date 20120511
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P.O.Box 1450

UNITED STATES DEPARTMENT OF COMMERCE

U.S. Patent and Trademark Office
Address : COMMISSIONER FOR PATENTS

Alexandria, Virginia 22313-1450

APPLICATION NO./ FILING DATE FIRST NAMED INVENTOR / ATTORNEY DOCKET NO.
CONTROL NO. PATENT IN REEXAMINATION
12/779,660 13 May, 2010 KRINSKY ET AL. 5550-2-CON2-1-1
EXAMINER

Jason H. Vick

Sheridan Ross, PC KHANH C. TRAN

Suite # 1200

1560 Broadway ART UNIT PAPER

Denver, CO 80202
2611 20120511
DATE MAILED:

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

proceeding.

Commissioner for Patents

This communication is responsive to the IDS filed 5/8/2012. The IDS has been considered.

/KCT/

/KHANH C TRAN/

Primary Examiner, Art Unit 2611

PTO-90C (Rev.04-03)
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Substitute for form 1449A/PTO Complete if Known
Application Number 12/779,660
INFORMATION DISCLOSURE 5o EERTIT
STATEMENT BY APPLICANT First Named Inventor David M. Krinsky
Art Unit 2611
Examiner Name TRAN, Khanh C.
Sheet | 1 [ of I 1 Attorney Docket Number 5550-2-CON=2-1-1
U.S. PATENT DOCUMENTS
Examiner | Cite | Document Number Publication Date Name of Patentee of Pages, Columns, Lines, Where
Initials* No." | Number-kind Code 2 o) MM-DD-YYYY Applicant of Cited Document | Relevant Passages or Relevant
Figures Appear
FOREIGN PATENT DOCUMENTS
Examiner Cite |Foreign Patent Document Publication [Name of Patentee or Pages, Columns, T
Initials* No.! Date IApplicant of Cited Document | Lines, Where
Country Code®; Number*; Kind MM-DD-YYYY| Relevant
Code® (if known) Passages or
Relevant Figures
Appear

OTHER ART (Including Author, Title, Date, Pertinent Pages, etc.)

Examiner Cite
Initials* No.'

1 INotice of Allowance for Canadian Patent Application No. 2,726,826, dated March 1, 2012

KCT (Attorney Ref. No.: 5550-2-PCA-DIV)
Exami Khanh Tran/ (05/11/ Dat /11720
Sxaminer /Khanh Tran/ (05/11/2012) Considered | 09/11/2012

*EXAMINER: Initial if reference is considered, whether or not citation is in conformance and not considered. include copy of this

erTATCREFERERCES CONSIDERED EXCEPT WHERE LINED THROUGH. /KCT/
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Substitute for form 1449A/PTO Complete if Known
Application Number 12/779,660
INFORMATION DISCLOSURE 5o EERTIT
STATEMENT BY APPLICANT First Named Inventor David M. Krinsky
Art Unit 2611
Examiner Name TRAN, Khanh C.
Sheet | 1 [ of I 1 Attorney Docket Number 5550-2-CON=2-1-1
U.S. PATENT DOCUMENTS
Examiner | Cite | Document Number Publication Date Name of Patentee of Pages, Columns, Lines, Where
Initials* No." | Number-kind Code 2 o) MM-DD-YYYY Applicant of Cited Document | Relevant Passages or Relevant
Figures Appear
FOREIGN PATENT DOCUMENTS
Examiner Cite |Foreign Patent Document Publication [Name of Patentee or Pages, Columns, T
Initials* No.! Date IApplicant of Cited Document | Lines, Where
Country Code®; Number*; Kind MM-DD-YYYY| Relevant
Code® (if known) Passages or
Relevant Figures
Appear

OTHER ART (Including Author, Title, Date, Pertinent Pages, etc.)

Examiner Cite
Initials* No.'

1 INotice of Allowance for Canadian Patent Application No. 2,726,826, dated March 1, 2012
(Attorney Ref. No.: 5550-2-PCA-DIV)

Examiner Date
Signature Considered

*EXAMINER: Initial if reference is considered, whether or not citation is in conformance and not considered. include copy of this
form with next communication to applicant.
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Electronic Patent Application Fee Transmittal

Application Number:

12779660

Filing Date:

13-May-2010

Title of Invention:

MULTICARRIER MODULATION MESSAGING FOR POWER LEVEL PER
SUBCHANNEL INFORMATION

First Named Inventor/Applicant Name:

David M. Krinsky

Filer:

Jason Vick/Joanne Vos

Attorney Docket Number:

5550-2-CON2-1-1

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Suﬁ;l';(tsa)l in
Basic Filing:
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Description Fee Code Quantity Amount Sut—;’;(tsa)l in
Miscellaneous:
Submission- Information Disclosure Stmt 1806 1 180 180
Total in USD ($) 180

Page 45 of 283




Electronic Acknowledgement Receipt

EFS ID: 12731863

Application Number: 12779660

International Application Number:

Confirmation Number: 8981

MULTICARRIER MODULATION MESSAGING FOR POWER LEVEL PER

Title of Invention: SUBCHANNEL INFORMATION

First Named Inventor/Applicant Name: David M. Krinsky
Customer Number: 62574
Filer: Jason Vick/Joanne Vos
Filer Authorized By: Jason Vick

Attorney Docket Number:

5550-2-CON2-1-1

Receipt Date: 08-MAY-2012
Filing Date: 13-MAY-2010
Time Stamp: 17:28:29

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

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

RAM confirmation Number 4657

Deposit Account 191970

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

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

File Listing:
Document s . File Size(Bytes Multi Pages
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (ifappl.)
327594
1 IDS_06.pdf yes 4
7cfde26cal5ad51b1082ebb58f77c3c36f9
5763
Multipart Description/PDF files in .zip description
Document Description Start End
Transmittal Letter 1 3
Information Disclosure Statement (IDS) Form (SBO8) 4 4
Warnings:
Information:
5550-2-PCA 167830
2 Non Patent Literature DIV_NOA_03-01-2012.pdf no 1
76e1c56ff48f7e8e86d57cadead30330edfeal
25e
Warnings:
Information:
30650
3 Fee Worksheet (SB06) fee-info.pdf no 2
bfc990f64a775443c85cd2505265529¢821
Warnings:
Information:
Total Files Size (in bytes)1 526074

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 similarto 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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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re the Application of: }  Group Art Unit: 2611
KRINSKY et al. g Confirmation No.: 8981
Serial No.: 12/779,660 )  Examiner: TRAN, Khanh C.
. Filed: May 13, 2010 %
Atty. File No.: 5550-2-CON-2-1-1 ) INFOR%E?{‘(’)E#EII\IST&%SURE
Entitled: “Multicarrier Modulation Messaging for g STATEMENT
Power Level Per Subchannel Information” )

Electronically Submitted

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

Dear Sir:

The references cited on attached Form PTO-1449 are being called to the attention
of the Examiner.
< Copies of the cited non-patent and/or foreign references are enclosed herewith.
] Copies of the cited U.S. patents and/or patent applications are enclosed herewith.
] Copies of the cited U.S. patents/patent application publications are not enclosed in
accordance with 37 C.F.R. § 1.98(a).
[] Copies of the cited references are not enclosed, in accordance with 37 C.F.R.
§ 1.98(d), because the references were cited by or submitted to the U.S. Patent and
Trademark Office in prior application Serial No. filed

)

which is relied upon for an earlier filing date under 35 U.S.C. § 120.

] To the best of applicants’ belief, the pertinence of the foreign-language references
are believed to be summarized in the attached English abstracts and/or in the figures,
although applicants do not necessarily vouch for the accuracy of the translation.

] Examiner’s attention is drawn to the following related applications:

Serial No. filed (Attorney Ref. No. )
Serial No. filed (Attorney Ref. No. )
[]  Other

Submission of the above information is not intended as an admission that any item
is citable under the statutes or rules to support a rejection, that any item disclosed
represents analogous art, or that those skilled in the art would refer to or recognize the

pertinence of any reference without the benefit of hindsight, nor should an inference be
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drawn as to the pertinence of the references based on the order in which they are presented.
Submission of this statement should not be taken as an indication that a search has been
conducted, or that no better art exists.

It is respectfully requested that the cited information be expressly considered

during the prosecution of this application and the references made of record therein.

FEES

|:] 37 CFR 1.97(b): No fee is believed due in connection with this submission, because the information disclosure statement
submitted herewith is satisfied by one of the following conditions (“X” indicates satisfaction):

Within three months of the filing date of a national application other than a continued prosecution
application under 37 CFR 1.53(d), or

I:‘ Within three months of the date of entry of the national stage as set forth in § 1.491 in an international
application, or

l—__l Before the mailing date of a first Office Action on the merits, or

D Before the mailing of a first Office action after the filing of a request for continued examination under
37CFR 1.114.

Although no fee is believed due, if any fee is deemed due in connection with this submission, please charge such fee to
Deposit Account 19-1970.

D 37 CFR 1.97(c): The information disclosure statement transmitted herewith is being filed after all the above conditions (37
CFR 1.97(b)), but before the mailing date of any one of the following conditions:
(1) a final action under 37 C.F.R. 1.113, or
(2) a notice of allowance under 37 C.F.R. 1.311, or
(3) an action that otherwise closes prosecution in the application.
This Information Disclosure Statement is accompanied by:

A Certification (below) as specified by 37 C.F.R. 1.97(e). Although no fee is believed due, if any fee is deemed
due in connection with this submission, please charge such fee to Deposit Account 19-1970.
OR

D Please charge Deposit Account 19-1970 in the amount of $180.00 for the fee set forth in 37 C.F.R. 1.17(p) for
submission of an information disclosure statement. Please credit any overpayment or charge any underpayment to Deposit
Account 19-1970.

& 37 CFR 1.97(d): This Information Disclosure Statement is being submitted after the period specified in 37 CFR 1.97(c).
This information Disclosure Statement includes a Certification (below) as specified by 37 C.ER. 1.97(e)
AND
IE Applicants hereby requests consideration of the reference(s) disclosed herein. Please charge Deposit Account

19-1970 in the amount of $180.00 under 37 C.F.R. 1.17(p). Please credit any overpayment or charge any underpayment to
Deposit Account 19-1970. Election to pay the fee should not be taken as an indication that applicant(s) cannot execute a
certification.
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Certification (37 C.F.R. 1.97(e))
(Applicable only if checked)

X The undersigned certifies that:
DX Each item of information contained in this information disclosure statement was
first cited in any communication from a foreign patent office in a counterpart foreign
application not more than three months prior to the filing of this statement. 37 C.F.R.
1.97(e)(1).
A copy of the communication from the foreign patent office is enclosed.

OR

[:, No item of information contained in this information disclosure statement was
cited in a communication from a foreign patent office in a counterpart foreign
application, and, to the knowledge of the undersigned after making reasonable
inquiry, no item of information contained in this Information Disclosure Statement
was known to any individual designated in 37 C.F.R. 1.56(c) more than three months
prior to the filing of this statement. 37 C.F.R. 1.97(e)(2).

Respectfully submitted,

SHERIDAN ROSS P.C.

By: . — —
B /wm Vick
T Registration No. 45,285
1560 Broadway, Suite 1200
Denver, Colorado 80202-5141

Date: 5 /2 (303) 863-9700
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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 required). Blocks 1 through 5 should be completed where

apé)ropriata 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 cotrespondence 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

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

ave ils own certificate of mailing or transmission.

62574 7590 04/26/2012
Jason H. Vick Certificate of Mailing or Transmission
. 1 hereby certify that this Fee(s) Transmittal is being deposited with the United
Sheridan Ross, PC States Postal gérvice with sufficient postage for ﬁr%t class mail in an envelope
Suite # 1200 addressed to the Mail Stog ISSUE FEE address above, or being facsimile
transmitted to the USPTO (571) 273-2885, on the date indicated below.
1560 Broadway
Denver, CO 80202 (Depositor's name)
(Signature)
{Date)
| APPLICATION NO. I FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
12/779,660 05/13/2010 David M. Krinsky 5550-2-CON2-1-1 8981

TITLE OF INVENTION: MULTICARRIER MODULATION MESSAGING FOR POWER LEVEL PER SUBCHANNEL INFORMATION

I APPLN. TYPE SMALL ENTITY | ISSUBFEEDUE | PUBLICATION FEE DUE I PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1740 $300 $0 $2040 07/26/2012
| EXAMINER I ART UNIT | CLASS-SUBCLASS I
TRAN, KHANH C 2611 375-219000

1. Chanjgc of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
.363).

CFR 1 (1) the names of up to 3 registered patent attorneys 1_Jason H. Vick
[ Change of correé%)ndence address (or Change of Correspondence or agents OR, alternatively,

2 M
Address form PTO/SB/122) attached. (2) the name of a single firm (having as a member a 2 n Ro! P
[ "Fee Address" indication (or "Fee Address” Indication form registered attorncy 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 nameis 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 sct 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)
AWARE, INC. Bedford, MA

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ tndividual ¥ 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.
(4 Publication Fee (No small entity discount permitted) a Payment by credit card. Form PTO-2038 is attached.
[ Advance Order - # of Copies I 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 Statas (from status indicated above)
da Applicant claims SMALL ENTITY status. See 37 CFR 1.27. b Applicant is no longer claiming SMALL ENTITY status. See 37 CER 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.
Date 5/ /77 e ndl /‘1

Typed or pxi/m/mson H. Vick Registration No. _45,285
=

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
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, 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.

Authorized Signature _ —

PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re the Application of: David M. Krinsky Group Art Unit: 2611

Application No.: 12/779,660 Examiner: TRAN, Khanh C.
Filed: May 13,2010 Confirmation No.: 8981

Atty. File No.: 5550-2-CON-2-1-1

For: MULTICARRIER MODULATION MESSAGING FOR POWER LEVEL PER
SUBCHANNEL INFORMATION

AMENDMENT AFTER ALLOWANCE UNDER
37C.F.R.1.312

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

Madam:

Applicants submit this Amendment After Allowance pursuant to 37 C.F.R. 1.312 in
response to the Notice of Allowance having a mailing date of April 26, 2012. While Applicants
believe that no fees are due with the filing of this response, the undersigned hereby authorizes
the charge of any fees deemed necessary to Deposit Account No. 19-1970.

An amendment may be entered after the mailing of a Notice of Allowance but prior to
payment of the issue fee upon recommendation of the primary Examiner. Therefore, it is
respectfully requested that the above-referenced application be amended as follows:

Amendments to the Specification begin on page 2 of this paper.

Remarks begin on page 3 of this paper.

1 Attorney Docket No. 5550-2-CON-2-1-1
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AMENDMENTS TO THE SPECIFICATION

Please amend the specification as follows:
Please replace lines 6-9 on page 3 of the originally filed application with the following:

the cause of a specific failure or problem. Alternatively, the diagnostic and test information

can include the loop length and bridged tap length estimations as discussed in U.S. Patent
Application Ser. No. 09/755.172, now U.S. Patent No. 6,865,221 copending-Attorney-DocketNo-
081513-000003, filed herewith and incorporated herein by reference in its entirety.

2 Attorney Docket No. 5550-2-CON-2-1-1
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REMARKS

The amendment to the specification displayed herein replaces the Attorney docket
number with the application number and issued patent number. No new matter is believed to be
introduced by this amendment.

The Commissioner is hereby authorized to charge to deposit account number 19-1970
any fees under 37 CFR § 1.16 and 1.17 that may be required by this paper and to credit any
overpayment to that Account. If any extension of time is required in connection with the filing

of this paper and has not been separately requested, such extension is hereby petitioned.

Respectfully submitted,

SHERIDAN ROSS P.C.

Date: _ & /7wy 7R By: -
JasonHEVick
__—"_ Reg.No. 45,285
1560 Broadway, Suite 1200
Denver, Colorado 80202
Telephone: 303-863-9700

3 Attorney Docket No. 5550-2-CON-2-1-1
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Electronic Patent Application Fee Transmittal

Application Number:

12779660

Filing Date:

13-May-2010

Title of Invention:

MULTICARRIER MODULATION MESSAGING FOR POWER LEVEL PER
SUBCHANNEL INFORMATION

First Named Inventor/Applicant Name:

David M. Krinsky

Filer:

Jason Vick/Joanne Vos

Attorney Docket Number:

5550-2-CON2-1-1

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Suﬁ;l’;(tsa)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Utility Appl issue fee 1501 1 1740 1740
Publ. Fee- early, voluntary, or normal 1504 1 300 300
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Description Fee Code Quantity Amount Sut—;’;(tsa)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 2040

Page 56 of 283




Electronic Acknowledgement Receipt

EFS ID: 12732484

Application Number: 12779660

International Application Number:

Confirmation Number: 8981

MULTICARRIER MODULATION MESSAGING FOR POWER LEVEL PER

Title of Invention: SUBCHANNEL INFORMATION

First Named Inventor/Applicant Name: David M. Krinsky
Customer Number: 62574
Filer: Jason Vick/Joanne Vos
Filer Authorized By: Jason Vick

Attorney Docket Number:

5550-2-CON2-1-1

Receipt Date: 08-MAY-2012
Filing Date: 13-MAY-2010
Time Stamp: 18:21:17

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $2040

RAM confirmation Number 6297

Deposit Account 191970

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

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

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
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (ifappl.)
157632
1 Issue Fee Payment (PTO-85B) Issue_Fee_Payment.pdf no 1
027ae45735e5{652¢8f42e00a4bf8ab7a590)
Warnings:
Information:
161719
2 Amendment_312.pdf yes 3
86cale72cd810b6682b44755b687h495ffd|
851
Multipart Description/PDF files in .zip description
Document Description Start End
Amendment after Notice of Allowance (Rule 312) 1 1
Specification 2 2
Applicant Arguments/Remarks Made in an Amendment 3 3
Warnings:
Information:
32172
3 Fee Worksheet (SB06) fee-info.pdf no 2
7edc74214d6e106741737d567363ca671b3
ed0d4
Warnings:
Information:
Total Files Size (in bytes):l 351523
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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 asa
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.

Page 59 of 283




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

WW\V.USP[O.gOV

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
62574 7590

Jason H. Vick
Sheridan Ross, PC

04/26/2012

TRAN, KHANH C

Suite # 1200 | ART UNIT PAPER NUMBER |
1560 Broadway 2611
Denver, CO 80202
DATE MAILED: 04/26/2012
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. |  CONFIRMATION NO.
12/779,660 05/13/2010 David M. Krinsky 5550-2-CON2-1-1 8981
TITLE OF INVENTION: MULTICARRIER MODULATION MESSAGING FOR POWER LEVEL PER SUBCHANNEL INFORMATION

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1740 $300 $0 $2040 07/26/2012

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE 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.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current
SMALL ENTITY status:

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

B. If the status above is to be removed, check box 5b on Part B -
Fee(s) Transmittal and pay the PUBLICATION FEE (f required)
and twice the amount of the ISSUE FEE shown above, or

If the SMALL ENTITY is shown as NO:
A. Pay TOTAL FEE(S) DUE shown above, or

B. If applicant claimed SMALL ENTITY status before, or is now
claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
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
PTOL-85 (Rev. 02/11)
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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 required). Blocks 1 through 5 should be completed where

apé)ropriate. 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

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

ave its own certificate of mailing or transmission.

62574 7590 04/26/2012
Jason H. Vick Certificate of Mailing or Transmission
Sheridan R PC I hereby certify that this Fee(s) Transmittal is being deposited with the United
cridan Ross, States Postal Service with sufficient postage for first class mail in an envelope
Suite # 1200 addressed to the Mail Stop ISSUE FEE address above, or being facsimile
transmitted to the USPTO (571) 273-2885, on the date indicated below.
1560 Broadway
Denver, CO 80202 (Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
12/779,660 05/13/2010 David M. Krinsky 5550-2-CON2-1-1 8981
TITLE OF INVENTION: MULTICARRIER MODULATION MESSAGING FOR POWER LEVEL PER SUBCHANNEL INFORMATION
I APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1740 $300 $0 $2040 07/26/2012
I EXAMINER | ART UNIT | CLASS-SUBCLASS |
TRAN, KHANH C 2611 375-219000
1. Changﬁe of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). 1

(1) the names of up to 3 registered patent attorneys
[ Change of corress%)ndence 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) : [ Individual [ 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.
D Advance Order - # of Copies D 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)
da Applicant claims SMALL ENTITY status. See 37 CFR 1.27. db. 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 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
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 toat?x,e Cﬁief 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.

PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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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

WW\V.USP[O.gOV

I APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
12/779,660 05/13/2010 David M. Krinsky 5550-2-CON2-1-1 8981
| EXAMINER |
62574 7590 04/26/2012
Jason H. Vick TRAN, KHANH C
Sheridan Ross, PC
Suite # 1200 | ART UNIT PAPER NUMBER |
1560 Broadway 2611

Denver, CO 80202
DATE MAILED: 04/26/2012

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 250 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 250 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
PTOL-85 (Rev. 02/11)
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Privacy Act Statement

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

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom
of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of
records may be disclosed to the Department of Justice to determine whether disclosure of these
records is required by the Freedom of Information Act.

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

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

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

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

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

7. 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.

8. 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.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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Application/Control Number: 12/779,660 Page 2
Art Unit: 2611

1. The Amendment filed on 3/20/2012 has been entered. Claims 44-64 are still

pending in this Office action.

2. Claims 44-64 have been renumbered as claims 1-21, respectively.

Response to Arguments

3. Applicant’s arguments, see Applicants’ Remarks, filed 3/20/2012, with respect
to claims 44-64 have been fully considered and are persuasive. The rejection of claims
44-64 has been withdrawn after Applicants filed Terminal Disclaimers to overcome the

outstanding Double Patenting Rejection.

Conclusion

4. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to KHANH C. TRAN whose telephone number is (571)272-
3007. The examiner can normally be reached on Monday - Friday from 08:00 AM -
05:00 PM.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Shuwang Liu can be reached on 571-272-3036. The fax phone number for

the organization where this application or proceeding is assigned is 571-273-8300.
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Application/Control Number: 12/779,660 Page 3
Art Unit: 2611

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). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

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

KCT
/KHANH C TRAN/
Primary Examiner, Art Unit 2611
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re the Application of: David M. Krinsky Group Art Unit: 2611

Application No.: 12/779,660 Examiner: TRAN, Khanh C.

Filed: May 13,2010 Confirmation No.: 8981

Atty. File No.: 5550-2-CON-2-1-1

N S N N S N SN N

For: MULTICARRIER MODULATION MESSAGING FOR POWER LEVEL PER
SUBCHANNEL INFORMATION

AMENDMENT AND RESPONSE

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

Madam:

Applicants submit this Amendment and Response to address the Office Action having a
mailing date of March 19, 2012. Please credit any overpayment or charge any underpayment to
Deposit Account No. 19-1970.

Please amend the above-identified patent application as follows:

Amendments to the Claims are shown in the listing of claims which begins on page 2 of
this paper.

Remarks begin on page 9 of this paper.

1 Attorney Docket No.: 5550-2-CON-2-1-1

Page 73 of 283



AMENDMENTS TO THE CLAIMS:

This listing of claims will replace all prior versions, and listings, of claims in the

application.

Listing of Claims:

1. —43. (Cancelled)

44.  (Previously Presented) A transceiver capable of transmitting test information over
a communication channel using multicarrier modulation comprising:

a transmitter portion capable of transmitting a message, wherein the message comprises
one or more data variables that represent the test information, wherein bits in the message are
modulated onto DMT symbols using Quadrature Amplitude Modulation (QAM) with more than
1 bit per subchannel and wherein at least one data variable of the one or more data variables

comprises an array representing power level per subchannel information.

45.  (Previously Presented) The transceiver of claim 44, wherein the power level per

subchannel information is based on a Reverb signal.

46.  (Previously Presented) A transceiver capable of receiving test information over a
communication channel using multicarrier modulation comprising;:

a receiver portion capable of receiving a message, wherein the message comprises one or
more data variables that represent the test information, wherein bits in the message were
modulated onto DMT symbols using Quadrature Amplitude Modulation (QAM) with more than
1 bit per subchannel and wherein at least one data variable of the one or more data variables

comprises an array representing power level per subchannel information.

47.  (Previously Presented) The transceiver of claim 46, wherein the power level per

subchannel information is based on a Reverb signal.

48.  (Previously Presented) In a transceiver capable of transmitting test information

over a communication channel using multicarrier modulation, a method comprising:

2 Attorney Docket No.: 5550-2-CON-2-1-1
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transmitting a message, wherein the message comprises one or more data variables that
represent the test information, wherein bits in the message are modulated onto DMT symbols
using Quadrature Amplitude Modulation (QAM) with more than 1 bit per subchannel and
wherein at least one data variable of the one or more data variables comprises an array

representing power level per subchannel information.

49.  (Previously Presented) The method of claim 48, wherein the power level per

subchannel information is based on a Reverb signal.

50.  (Previously Presented) In a transceiver capable of receiving test information over
a communication channel using multicarrier modulation, a method comprising:

receiving a message, wherein the message comprises one or more data variables that
represent the test information, wherein bits in the message were modulated onto DMT symbols
using Quadrature Amplitude Modulation (QAM) with more than 1 bit per subchannel and
wherein at least one data variable of the one or more data variables comprises an array

representing power level per subchannel information.

51.  (Previously Presented) The method of claim 50, wherein the power level per

subchannel information is based on a Reverb signal.

52.  (Previously Presented) A non-transitory computer-readable information storage
media having stored thereon instructions that, if executed, cause a transceiver to perform a
method comprising:

transmitting a message, wherein the message comprises one or more data variables that
represent the test information, wherein bits in the message are modulated onto DMT symbols
using Quadrature Amplitude Modulation (QAM) with more than 1 bit per subchannel and
wherein at least one data variable of the one or more data variables comprises an array

representing power level per subchannel information.

53.  (Previously Presented) The media of claim 52, wherein the power level per

subchannel information is based on a Reverb signal.

3 Attorney Docket No.: 5550-2-CON-2-1-1
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54.  (Previously Presented) A non-transitory computer-readable information storage
media having stored thereon instructions that, if executed, cause a transceiver to perform a
method comprising:

receiving a message, wherein the message comprises one or more data variables that
represent the test information, wherein bits in the message were modulated onto DMT symbols
using Quadrature Amplitude Modulation (QAM) with more than 1 bit per subchannel and
wherein at least one data variable of the one or more data variables comprises an array

representing power level per subchannel information.

55.  (Previously Presented) The media of claim 54, wherein the power level per

subchannel information is based on a Reverb signal.

56.  (Previously Presented) A communications system for DSL service comprising a
first DSL transceiver capable of transmitting test information over a communication channel
using multicarrier modulation and a second DSL transceiver capable of receiving the test
information over the communication channel using multicarrier modulation comprising:

a transmitter portion of the first transceiver capable of transmitting a message, wherein
the message comprises one or more data variables that represent the test information, wherein
bits in the message are modulated onto DMT symbols using Quadrature Amplitude Modulation
(QAM) with more than 1 bit per subchannel and wherein at least one data variable of the one or
more data variables comprises an array representing Signal to Noise ratio per subchannel during
Showtime information; and

a receiver portion of the second transceiver capable of receiving the message, wherein the
message comprises the one or more data variables that represent the test information, wherein the
bits in the message were modulated onto the DMT symbols using Quadrature Amplitude
Modulation (QAM) with more than 1 bit per subchannel and wherein the at least one data
variable of the one or more data variables comprises the array representing Signal to Noise ratio

per subchannel during Showtime information.

57.  (Previously Presented) In a communications system for DSL service with a first

DSL transceiver capable of transmitting test information over a communication channel using

4 Attorney Docket No.: 5550-2-CON-2-1-1
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multicarrier modulation and a second DSL transceiver capable of receiving the test information
over the communication channel using multicarrier modulation, a method comprising:

transmitting a message from the first transceiver, wherein the message comprises one or
more data variables that represent the test information, wherein bits in the message are
modulated onto DMT symbols using Quadrature Amplitude Modulation (QAM) with more than
1 bit per subchannel and wherein at least one data variable of the one or more data variables
comprises an array representing Signal to Noise ratio per subchannel during Showtime
information; and

receiving the message at the second transceiver, wherein the message comprises the one
or more data variables that represent the test information, wherein the bits in the message were
modulated onto the DMT symbols using Quadrature Amplitude Modulation (QAM) with more
than 1 bit per subchannel and wherein the at least one data variable of the one or more data
variables comprises the array representing Signal to Noise ratio per subchannel during Showtime

information.

58. (Previously Presented) One or more non-transitory computer-readable
information storage media having stored thereon instructions that, if executed, cause a
communications system for DSL service to perform a method comprising:

transmitting a message from a first transceiver, wherein the message comprises one or
more data variables that represent the test information, wherein bits in the message are
modulated onto DMT symbols using Quadrature Amplitude Modulation (QAM) with more than
1 bit per subchannel and wherein at least one data variable of the one or more data variables
comprises an array representing Signal to Noise ratio per subchannel during Showtime
information; and

receiving the message at a second transceiver, wherein the message comprises the one or
more data variables that represent the test information, wherein the bits in the message were
modulated onto the DMT symbols using Quadrature Amplitude Modulation (QAM) with more
than 1 bit per subchannel and wherein the at least one data variable of the one or more data
variables comprises the array representing Signal to Noise ratio per subchannel during Showtime

information.

5 Attorney Docket No.: 5550-2-CON-2-1-1
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59.  (Previously Presented) A communications system for DSL service comprising a
first DSL transceiver capable of transmitting test information over a communication channel
using multicarrier modulation and a second DSL transceiver capable of receiving the test
information over the communication channel using multicarrier modulation comprising:

a transmitter portion capable of transmitting a message, wherein the message comprises
one or more data variables that represent the test information, wherein bits in the message are
modulated onto DMT symbols using Quadrature Amplitude Modulation (QAM) with more than
1 bit per subchannel and wherein at least one data variable of the one or more data variables
comprises an array representing frequency domain received idle channel noise information; and

a receiver portion capable of receiving the message, wherein the message comprises the
one or more data variables that represent the test information, wherein the bits in the message
were modulated onto the DMT symbols using Quadrature Amplitude Modulation (QAM) with
more than 1 bit per subchannel and wherein at least one data variable of the one or more data
variables comprises the array representing frequency domain received idle channel noise

information.

60. (Previously Presented) In a communications system for DSL service with a first
DSL transceiver capable of transmitting test information over a communication channel using
multicarrier modulation and a second DSL transceiver capable of receiving the test information
over the communication channel using multicarrier modulation, a method comprising:

transmitting a message, wherein the message comprises one or more data variables that
represent the test information, wherein bits in the message are modulated onto DMT symbols
using Quadrature Amplitude Modulation (QAM) with more than 1 bit per subchannel and
wherein at least one data variable of the one or more data variables comprises an array
representing frequency domain received idle channel noise information; and

receiving the message, wherein the message comprises the one or more data variables
that represent the test information, wherein the bits in the message were modulated onto the
DMT symbols using Quadrature Amplitude Modulation (QAM) with more than 1 bit per
subchannel and wherein the at least one data variable of the one or more data variables comprises

the array representing frequency domain received idle channel noise information.

6 Attorney Docket No.: 5550-2-CON-2-1-1
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61.  (Previously Presented) One or more non-transitory computer-readable
information storage media having stored thereon instructions that, if executed, cause a
communications system for DSL service to perform a method comprising:

transmitting a message, wherein the message comprises one or more data variables that
represent the test information, wherein bits in the message are modulated onto DMT symbols
using Quadrature Amplitude Modulation (QAM) with more than 1 bit per subchannel and
wherein at least one data variable of the one or more data variables comprises an array
representing frequency domain received idle channel noise information; and

receiving the message, wherein the message comprises the one or more data variables
that represent the test information, wherein the bits in the message were modulated onto the
DMT symbols using Quadrature Amplitude Modulation (QAM) with more than 1 bit per
subchannel and wherein the at least one data variable of the one or more data variables comprises

the array representing frequency domain received idle channel noise information.

62.  (Previously Presented) A communications system for DSL service comprising a
first DSL transceiver capable of transmitting test information over a communication channel
using multicarrier modulation and a second DSL transceiver capable of receiving the test
information over the communication channel using multicarrier modulation comprising:

a transmitter portion capable of transmitting a message, wherein the message comprises
one or more data variables that represent the test information, wherein bits in the message are
modulated onto DMT symbols using Quadrature Amplitude Modulation (QAM) with more than
1 bit per subchannel and wherein at least one data variable of the one or more data variables
comprises an array representing power level per subchannel information; and

a receiver portion capable of receiving the message, wherein the message comprises the
one or more data variables that represent the test information, wherein bits in the message were
modulated onto DMT symbols using Quadrature Amplitude Modulation (QAM) with more than
1 bit per subchannel and wherein at least one data variable of the one or more data variables

comprises an array representing power level per subchannel information.

63.  (Previously Presented) In a communications system for DSL service with a first

DSL transceiver capable of transmitting test information over a communication channel using
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Page 79 of 283



multicarrier modulation and a second DSL transceiver capable of receiving the test information
over the communication channel using multicarrier modulation, a method comprising:

transmitting a message, wherein the message comprises one or more data variables that
represent the test information, wherein bits in the message are modulated onto DMT symbols
using Quadrature Amplitude Modulation (QAM) with more than 1 bit per subchannel and
wherein at least one data variable of the one or more data variables comprises an array
representing power level per subchannel information; and

receiving the message, wherein the message comprises the one or more data variables
that represent the test information, wherein the bits in the message were modulated onto DMT
symbols using Quadrature Amplitude Modulation (QAM) with more than 1 bit per subchannel
and wherein at least one data variable of the one or more data variables comprises an array

representing power level per subchannel information.

64.  (Previously Presented) One or more non-transitory computer-readable
information storage media having stored thereon instructions that, if executed, cause a
communications system for DSL service to perform a method comprising:

transmitting a message, wherein the message comprises one or more data variables that
represent the test information, wherein bits in the message are modulated onto DMT symbols
using Quadrature Amplitude Modulation (QAM) with more than 1 bit per subchannel and
wherein at least one data variable of the one or more data variables comprises an array
representing power level per subchannel information; and

receiving the message, wherein the message comprises the one or more data variables
that represent the test information, wherein the bits in the message were modulated onto DMT
symbols using Quadrature Amplitude Modulation (QAM) with more than 1 bit per subchannel
and wherein at least one data variable of the one or more data variables comprises an array

representing power level per subchannel information.
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REMARKS

Applicant requests reconsideration of this application based on the Terminal Disclaimers
filed herewith,

The Examiner is thanked for the indication that claims 45, 47, 49, 51, 53 and 55 contain
allowable subject matter.

In order to overcome the outstanding double patenting rejections, attached hereto are
twoTerminal Disclaimers. Based thereon, withdrawal of the rejections is respectfully requested.

With all rejections having been overcome, Applicant respectfully submits the application
is in condition for allowance. A prompt Notice of Allowance is respectfully solicited.

Should the Examiner believe anything further is desirable in order to place the
application in even better condition for allowance, the Examiner is encouraged to contact
Applicants undersigned representative at the telephone number listed below.

The Commissioner is hereby authorized to charge to deposit account number 19-1970
any fees under 37 CFR § 1.16 and 1.17 that may be required by this paper and to credit any
overpayment to that Account. If any extension of time is required in connection with the filing

of this paper and has not been separately requested, such extension is hereby petitioned.

Respectfully submitted,

SHERIDAN ROSS P.C.

T

Date: 20 pon 22 By—— ——

__—Jason H. Vick

= Reg. No. 45,285
1560 Broadway, Suite 1200
Denver, Colorado 80202

Telephone: 303-863-9700

9 Attorney Docket No.: 5550-2-CON-2-1-1
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING Docket Number (Optional)
REJECTION OVER A “PRIOR” PATENT 5550-2-CON-2-1-1

In re Application of: David M. Krinsky
Application No.: 12/779,660

Filed: May 13, 2010

For: Multicarrier Modulation Messaging for Power Level Per Subchannel Information

The owner*, AWARE. INC , of 100 percent interest in the instant application hereby disclaims,
except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend beyond
the expiration date of the full statutory term of prior patent No. 7,889,784 as the term of said prior patent is presently shortened
by any terminal disclaimer. The owner hereby agrees that any patent so granted on the instant application shall be enforceable only for and
during such period that it and the prior patent are commonly owned. This agreement runs with any patent granted on the instant application
and is binding upon the grantee, its successors or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of the term of any patent granted on the instant application that
would extend to the expiration date of the full statutory term of the prior patent, “as the term of said prior patent is presently shortened by any
terminal disclaimer," in the event that said prior patent later:

expires for failure to pay a maintenance fee;

is held unenforceable;

is found invalid by a court of competent jurisdiction;

is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;

has all claims canceled by a reexamination certificate;

is reissued; or

is in any manner terminated prior o the expiration of its full statutory term as presently shortened by any terminal disclaimer.

Check either box 1 or 2 below, if appropriate.

1. D For submissions on behalf of a business/organization (e.g., corporation, partrership, university, government agency,
etc.), the undersigned is empowered to act on behalf of the business/organization.

| 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 Section 1001 of Title 18 of the United States Code and that such willful false
statements may jeopardize the validity of the application or any patent issued thereon.

2. The undersigned is an attorney or agent of record. Reg. No._45,285

I el e
R .
= 2 pMan /2
Signature Date

Jason H. Vick
Typed or printed name

303-863-9700
Telephone Number

Terminal disclaimer fee under 37 CFR 1.20(d) included.

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

*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner).
Form PTO/SB/96 may be used for making this certification. See MPEP § 324,

This collection of information is required by 37 CFR 1.321. 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 govemed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to c omplete,
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 bu rden, 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/SB/26 (08-11)

Approved for use through 07/31/2012. 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.

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING Docket Number (Optional)
REJECTION OVER A “PRIOR” PATENT 5550-2-CON-2-1-1

In re Application of: David M. Krinsky
Application No.: 12/779,660
Filed: May 13, 2010

For: Multicarrier Modulation Messaging for Power Level Per Subchannel information

The owner*, AWARE, INC. , of 100 percent interest in the instant application hereby disclaims,
except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend beyond
the expiration date of the full statutory term of prior patent No. 7,835,430 as the term of said prior patent is presently shortened
by any terminal disclaimer. The owner hereby agrees that any patent so granted on the instant application shall be enforceable only for and
during such period that it and the prior patent are commonly owned. This agreement runs with any patent granted on the instant application
and is binding upon the grantee, its successors or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of the term of any patent granted on the instant application that
would extend to the expiration date of the full statutory term of the prior patent, “as the term of said prior patent is presently shortened by any
terminal disclaimer,” in the event that said prior patent later:

expires for failure to pay a maintenance fee;

is held unenforceable;

is found invalid by a court of competent jurisdiction;

is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;

has all claims canceled by a reexamination certificate;

is reissued; or

is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer.

Check either box 1 or 2 below, if appropriate.

1. |:l For submissions on behalf of a business/organization (e.g., corporation, partnership, university, government agency,
etc.), the undersigned is empowered to act on behalf of the business/organization.

I 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 Section 1001 of Title 18 of the United States Code and that such willful false
statements may jeopardize the validity of the application or any patent issued thereon.

2. The undersigned is an attorney or agent of record. Reg. No._45,285

et T
= A g Mpn /2
= Signature Date

Jason H. Vick
Typed or printed name

303-863-9700
Telephone Number

' Terminal disclaimer fee under 37 CFR 1.20(d) included.

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

*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner).
Form PTO/SB/96 may be used for making this certification. See MPEP § 324,

This collection of information is required by 37 CFR 1.321. 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 c omplete,
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 bu rden, 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: C: issi for P; P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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Electronic Patent Application Fee Transmittal

Application Number: 12779660

Filing Date: 13-May-2010

Title of Invention: Multicarrier Modulation Messaging for Power Level Per Subchannel

Information
First Named Inventor/Applicant Name: David M. Krinsky
Filer: Jason Vick/Joanne Vos
Attorney Docket Number: 5550-2-CON2-1-1
Filed as Large Entity
Utility under 35 USC 111(a) Filing Fees
Description Fee Code Quantity Amount Sub-Total in
UsD($)
Basic Filing:
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Description Fee Code Quantity Amount Sut—;’;(tsa)l in
Miscellaneous:
Statutory or terminal disclaimer 1814 2 160 320
Total in USD ($) 320
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Electronic Acknowledgement Receipt

EFS ID: 12348647
Application Number: 12779660
International Application Number:
Confirmation Number: 8981
Title of Invention: Multlcarr}er Modulation Messaging for Power Level Per Subchannel
Information
First Named Inventor/Applicant Name: David M. Krinsky
Customer Number: 62574
Filer: Jason Vick/Joanne Vos
Filer Authorized By: Jason Vick
Attorney Docket Number: 5550-2-CON2-1-1
Receipt Date: 20-MAR-2012
Filing Date: 13-MAY-2010
Time Stamp: 16:00:44
Application Type: Utility under 35 USC 111(a)

Payment information:
Submitted with Payment yes
Payment Type Deposit Account
Payment was successfully received in RAM $320
RAM confirmation Number 2793
Deposit Account 191970
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 processing fees)
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

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

File Listing:
Document s . File Size(Bytes Multi Pages
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (ifappl.)
1131702
1 AMEND_01.pdf yes 11
5d60e586e283ec9cd587640f57ccfeda’ 13¢|
2a3e
Multipart Description/PDF files in .zip description
Document Description Start End
Amendment/Req. Reconsideration-After Non-Final Reject 1 1
Claims 2 8
Applicant Arguments/Remarks Made in an Amendment 9 9
Terminal Disclaimer Filed 10 10
Terminal Disclaimer Filed 1 11
Warnings:
Information:
30187
2 Fee Worksheet (SB06) fee-info.pdf no 2
416d0f97cd 1fc33a250f059b184a011ce729)
9ae9
Warnings:
Information:
Total Files Size (in bytes)1 1161889

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

* If the entry in column 1 is less than the entry in column 2, write “0” in column 3.

** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”.
*** 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.

Legal Instrument Examiner:

/DONNA PRICE/

PATENT APPLICATION FEE DETERMINATION RECORD | Application or Docket Number [ Filing Date
Substitute for Form PTO-875 12/779,660 05/13/2010 | [ 7o be Mailed
APPLICATION AS FILED — PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY [] OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($) RATE ($) FEE ($)
L1 Basic Fee N/A N/A N/A N/A
|____(37CFR1.16(a). (b). or (c))
L searcH Fee N/A N/A N/A N/A
(37 GFR 1.16(K), (i), or (m))
D EXAMINATION FEE
(37 CFR 1.16(0), (p). or (3)) N/A N/A N/A N/A
TOTAL CLAWS 2o | - - on [xs -
INDEPENDENT CLAIMS ) . ~ B
(37 CFR 1.16(h)) minus 3 = Xs$ = Xs =
If the specification and drawings exceed 100
O sheets of paper, the application size fee due
A;PCL’_‘_%/?USN SIZE FEE is $250 ($125 for small entity) for each
( 18() 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(j))
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL TOTAL
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
[ 03/20/2012 AFTER PREVIOUSLY EXTRA RATE® | ree $) RATE(®) FEE ($)
E AMENDMENT PAID FOR
s I?s‘?)') (37 CFR ~ 21 Minus | = 21 -0 Xs$ = OR | x seo= 0
[m] ol
E Iggg;;:rﬁeﬁn(lh)) «3 Minus | =3 _ X$ = OR X $250= 0
<§E I:I Application Size Fee (37 CFR 1.16(s))
|:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 GFR 1.16(j)) OR
TOTAL TOTAL
ADD’L OR ADDL 0
FEE FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY EXTRA RATE®) | Feg (9) RATE(®) FEE ()
- AMENDMENT PAID FOR
Z | Jo@ ot * Minus | = - Xs = oR [ xs =
= S B vinus | - - xs < OR XS =
E D Application Size Fee (37 CFR 1.16(s))
=
<C |:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL TOTAL
ADD’L OR ADDL
FEE FEE

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-PTO-9199 and select option 2.

Page 88 of 283



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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPLO.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. | CONFIRMATION NO. |
12/779,660 05/13/2010 David M. Krinsky 5550-2-CON2-1-1 8981
62574 7590 03/19/2012 | - |
. EXAMINER
Jason H. Vick
Sheridan Ross, PC TRAN, KHANH C
Suite # 1200 ART UNIT PAPER NUMBER
1560 Broadway | | |
Denver, CO 80202 2611
| NOTIFICATION DATE | DELIVERY MODE |
03/19/2012 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.
Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

jvick@sheridanross.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

12/779,660 KRINSKY ET AL.
Office Action Summary Examiner Art Unit
KHANH C. TRAN 2611

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

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

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

after SIX (6) MONTHS from the mailing date of this communication.
- |1 NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

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

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

Status

)X Responsive to communication(s) filed on 13 May 2010.
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[] An election was made by the applicant in response to a restriction requirement set forth during the interview on
__ ;therestriction requirement and election have been incorporated into this action.
4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

5)[X Claim(s) 44-64 is/are pending in the application.

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

Application Papers

10)[] The specification is objected to by the Examiner.
11)[X] The drawing(s) filed on 13 May 2010 is/are: a)[X] accepted or b)[] objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
12)[] 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

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

Attachment(s)
1) |:| Notice of References Cited (PTO-892) 4) |:| Interview Summary (PTO-413)
2) [] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. _
3) [X] Information Disclosure Statement(s) (PTO/SB/08) 5) (] Notice of Informal Patent Application
Paper No(s)/Mail Date ______. 6) |:| Other: ____
U.S. Patent and Trademark Office
PTOL-326 (Rev. 03-11) Office Action Summary Part of Paper No./Mail Date 20120310
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Application/Control Number: 12/779,660 Page 2
Art Unit: 2611

DETAILED ACTION
1. The Preliminary Amendment filed on 1/10/2011 has been entered. Claims 44-

64 are still pending in this Office action.

Double Patenting

The nonstatutory double patenting rejection is based on a judicially created
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the
unjustified or improper timewise extension of the “right to exclude” granted by a patent
and to prevent possible harassment by multiple assignees. A nonstatutory
obviousness-type double patenting rejection is appropriate where the conflicting claims
are not identical, but at least one examined application claim is not patentably distinct
from the reference claim(s) because the examined application claim is either anticipated
by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir.
1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422
F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163
USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d)
may be used to overcome an actual or provisional rejection based on a nonstatutory

double patenting ground provided the conflicting application or patent either is shown to
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Application/Control Number: 12/779,660 Page 3
Art Unit: 2611

be commonly owned with this application, or claims an invention made as a result of
activities undertaken within the scope of a joint research agreement.

Effective January 1, 1994, a registered attorney or agent of record may sign a
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with

37 CFR 3.73(b).

1. Claim 44 is rejected on the ground of nonstatutory obviousness-type double
patenting as being unpatentable over claim 1 of U.S. Patent No. 7,835,430 B2.
Although the conflicting claims are not identical, they are not patentably distinct from
each other because application claim defines an invention that is an obvious variation of
that of the Patent claim.

Patent claim differs from application claim in that Patent claim recites “an array

representing frequency domain received idle channel noise information” while

application claim recites “an array representing power level per sub-channel

information’. Because “frequency domain received idle channel noise information” and
“power level per subchannel information” are test information, therefore, it would have
been obvious for one of ordinary skill in the art at the time the invention was made to
modify the Patent claim so that the array representing power level per sub-channel

information as claimed in the application claim.

2. Claim 46 is rejected on the ground of nonstatutory obviousness-type double

patenting as being unpatentable over claim 2 of U.S. Patent No. 7,835,430 B2.
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Application/Control Number: 12/779,660 Page 4
Art Unit: 2611

Although the conflicting claims are not identical, they are not patentably distinct from
each other because application claim defines an invention that is an obvious variation of
that of the Patent claim.

Patent claim differs from application claim in that Patent claim recites “an array

representing frequency domain received idle channel noise information” while

application claim recites “an array representing power level per sub-channel

information”. Because “frequency domain received idle channel noise information” and
“power level per subchannel information” are test information, therefore, it would have
been obvious for one of ordinary skill in the art at the time the invention was made to
modify the Patent claim so that the array representing power level per sub-channel

information as claimed in the application claim.

3. Claim 48 is rejected on the ground of nonstatutory obviousness-type double
patenting as being unpatentable over claim 3 of U.S. Patent No. 7,835,430 B2.
Although the conflicting claims are not identical, they are not patentably distinct from
each other because application claim defines an invention that is an obvious variation of
that of the Patent claim.

Patent claim differs from application claim in that Patent claim recites “an array

representing frequency domain received idle channel noise information” while

application claim recites “an array representing power level per sub-channel

information”. Because “frequency domain received idle channel noise information” and

“power level per subchannel information” are test information, therefore, it would have
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been obvious for one of ordinary skill in the art at the time the invention was made to
modify the Patent claim so that the array representing power level per sub-channel

information as claimed in the application claim.

4. Claim 50 is rejected on the ground of nonstatutory obviousness-type double
patenting as being unpatentable over claim 4 of U.S. Patent No. 7,835,430 B2.
Although the conflicting claims are not identical, they are not patentably distinct from
each other because application claim defines an invention that is an obvious variation of
that of the Patent claim.

Patent claim differs from application claim in that Patent claim recites “an array

representing frequency domain received idle channel noise information” while

application claim recites “an array representing power level per sub-channel

information”. Because “frequency domain received idle channel noise information” and
“power level per subchannel information” are test information, therefore, it would have
been obvious for one of ordinary skill in the art at the time the invention was made to
modify the Patent claim so that the array representing power level per sub-channel

information as claimed in the application claim.

5. Claim 52 is rejected on the ground of nonstatutory obviousness-type double

patenting as being unpatentable over claim 5 of U.S. Patent No. 7,835,430 B2.

Although the conflicting claims are not identical, they are not patentably distinct from
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each other because application claim defines an invention that is an obvious variation of
that of the Patent claim.
Patent claim differs from application claim in that Patent claim recites “an array

representing frequency domain received idle channel noise information” while

application claim recites “an array representing power level per sub-channel

information”. Because “frequency domain received idle channel noise information” and
“power level per subchannel information” are test information, therefore, it would have
been obvious for one of ordinary skill in the art at the time the invention was made to
modify the Patent claim so that the array representing power level per sub-channel

information as claimed in the application claim.

6. Claim 54 is rejected on the ground of nonstatutory obviousness-type double
patenting as being unpatentable over claim 6 of U.S. Patent No. 7,835,430 B2.
Although the conflicting claims are not identical, they are not patentably distinct from
each other because application claim defines an invention that is an obvious variation of
that of the Patent claim.

Patent claim differs from application claim in that Patent claim recites “an array

representing frequency domain received idle channel noise information” while

application claim recites “an array representing power level per sub-channel

information’. Because “frequency domain received idle channel noise information” and
“power level per subchannel information” are test information, therefore, it would have

been obvious for one of ordinary skill in the art at the time the invention was made to
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modify the Patent claim so that the array representing power level per sub-channel

information as claimed in the application claim.

7. Claim 44 is rejected on the ground of nonstatutory obviousness-type double
patenting as being unpatentable over claim 1 of U.S. Patent No. 7,889,784 B2.
Although the conflicting claims are not identical, they are not patentably distinct from
each other because application claim defines an invention that is an obvious variation of
that of the Patent claim.

Patent claim differs from application claim in that Patent claim recites “an array

representing Signal to Noise ratio per sub-channel during Showtime information” while

application claim recites “an array representing power level per sub-channel

information’. Because “Signal to Noise ratio per sub-channel during Showtime
information” and “power level per sub-channel information” are test information,
therefore, it would have been obvious for one of ordinary skill in the art at the time the
invention was made to modify the Patent claim so that the array representing power

level per sub-channel information as claimed in the application claim.

8. Claim 46 is rejected on the ground of nonstatutory obviousness-type double
patenting as being unpatentable over claim 2 of U.S. Patent No. 7,889,784 B2.
Although the conflicting claims are not identical, they are not patentably distinct from
each other because application claim defines an invention that is an obvious variation of

that of the Patent claim.
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Patent claim differs from application claim in that Patent claim recites “an array

representing Signal to Noise ratio per sub-channel during Showtime information” while

application claim recites “an array representing power level per sub-channel

information”. Because “Signal to Noise ratio per sub-channel during Showtime
information” and “power level per sub-channel information” are test information,
therefore, it would have been obvious for one of ordinary skill in the art at the time the
invention was made to modify the Patent claim so that the array representing power

level per sub-channel information as claimed in the application claim.

9. Claim 48 is rejected on the ground of nonstatutory obviousness-type double
patenting as being unpatentable over claim 3 of U.S. Patent No. 7,889,784 B2.
Although the conflicting claims are not identical, they are not patentably distinct from
each other because application claim defines an invention that is an obvious variation of
that of the Patent claim.

Patent claim differs from application claim in that Patent claim recites “an array

representing Signal to Noise ratio per sub-channel during Showtime information” while

application claim recites “an array representing power level per sub-channel

information”. Because “Signal to Noise ratio per sub-channel during Showtime
information” and “power level per sub-channel information” are test information,
therefore, it would have been obvious for one of ordinary skill in the art at the time the
invention was made to modify the Patent claim so that the array representing power

level per sub-channel information as claimed in the application claim.
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10. Claim 50 is rejected on the ground of nonstatutory obviousness-type double
patenting as being unpatentable over claim 4 of U.S. Patent No. 7,889,784 B2.
Although the conflicting claims are not identical, they are not patentably distinct from
each other because application claim defines an invention that is an obvious variation of
that of the Patent claim.

Patent claim differs from application claim in that Patent claim recites “an array

representing Signal to Noise ratio per sub-channel during Showtime information” while

application claim recites “an array representing power level per sub-channel

information’. Because “Signal to Noise ratio per sub-channel during Showtime
information” and “power level per sub-channel information” are test information,
therefore, it would have been obvious for one of ordinary skill in the art at the time the
invention was made to modify the Patent claim so that the array representing power

level per sub-channel information as claimed in the application claim.

11. Claim 52 is rejected on the ground of nonstatutory obviousness-type double
patenting as being unpatentable over claim 5 of U.S. Patent No. 7,889,784 B2.
Although the conflicting claims are not identical, they are not patentably distinct from
each other because application claim defines an invention that is an obvious variation of
that of the Patent claim.

Patent claim differs from application claim in that Patent claim recites “an array

representing Signal to Noise ratio per sub-channel during Showtime information” while

application claim recites “an array representing power level per sub-channel
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information”. Because “Signal to Noise ratio per sub-channel during Showtime
information” and “power level per sub-channel information” are test information,
therefore, it would have been obvious for one of ordinary skill in the art at the time the
invention was made to modify the Patent claim so that the array representing power

level per sub-channel information as claimed in the application claim.

12. Claim 54 is rejected on the ground of nonstatutory obviousness-type double
patenting as being unpatentable over claim 6 of U.S. Patent No. 7,889,784 B2.
Although the conflicting claims are not identical, they are not patentably distinct from
each other because application claim defines an invention that is an obvious variation of
that of the Patent claim.

Patent claim differs from application claim in that Patent claim recites “an array

representing Signal to Noise ratio per sub-channel during Showtime information” while

application claim recites “an array representing power level per sub-channel

information”. Because “Signal to Noise ratio per sub-channel during Showtime
information” and “power level per sub-channel information” are test information,
therefore, it would have been obvious for one of ordinary skill in the art at the time the
invention was made to modify the Patent claim so that the array representing power

level per sub-channel information as claimed in the application claim.

13. Claim 56 is rejected on the ground of nonstatutory obviousness-type double

patenting as being unpatentable over claim 1 in view of claim 2 of U.S. Patent No.
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7,889,784 B2 because of similar scope. Although the conflicting claims are not identical,
they are not patentably distinct from each other because application claim defines an

invention that is an obvious variation of that of the Patent claim.

14. Claim 57 is rejected on the ground of nonstatutory obviousness-type double
patenting as being unpatentable over claim 3 in view of claim 4 of U.S. Patent No.
7,889,784 B2 because of similar scope. Although the conflicting claims are not identical,
they are not patentably distinct from each other because application claim defines an

invention that is an obvious variation of that of the Patent claim.

15. Claim 58 is rejected on the ground of nonstatutory obviousness-type double
patenting as being unpatentable over claim 5 in view of claim 6 of U.S. Patent No.
7,889,784 B2 because of similar scope. Although the conflicting claims are not identical,
they are not patentably distinct from each other because application claim defines an

invention that is an obvious variation of that of the Patent claim.

16. Claim 59 is rejected on the ground of nonstatutory obviousness-type double
patenting as being unpatentable over claim 1 in view of claim 2 of U.S. Patent No.
7,835,430 B2 because of similar scope. Although the conflicting claims are not identical,
they are not patentably distinct from each other because application claim defines an

invention that is an obvious variation of that of the Patent claim.
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17. Claim 60 is rejected on the ground of nonstatutory obviousness-type double
patenting as being unpatentable over claim 3 in view of claim 4 of U.S. Patent No.
7,835,430 B2 because of similar scope. Although the conflicting claims are not identical,
they are not patentably distinct from each other because application claim defines an

invention that is an obvious variation of that of the Patent claim.

18. Claim 61 is rejected on the ground of nonstatutory obviousness-type double
patenting as being unpatentable over claim 5 in view of claim 6 of U.S. Patent No.
7,835,430 B2 because of similar scope. Although the conflicting claims are not identical,
they are not patentably distinct from each other because application claim defines an

invention that is an obvious variation of that of the Patent claim.

19. Claim 62 is rejected on the ground of nonstatutory obviousness-type double
patenting as being unpatentable over claim 1 in view of claim 2 of U.S. Patent No.
7,835,430 B2. Although the conflicting claims are not identical, they are not patentably
distinct from each other because application claim defines an invention that is an
obvious variation of that of the Patent claim.

Patent claim differs from application claim in that Patent claim recites “an array

representing frequency domain received idle channel noise information” while

application claim recites “an array representing power level per sub-channel

information”. Because “frequency domain received idle channel noise information” and

“power level per sub-channel information” are test information, therefore, it would have
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been obvious for one of ordinary skill in the art at the time the invention was made to
modify the Patent claim so that the array representing power level per sub-channel

information as claimed in the application claim.

20. Claim 63 is rejected on the ground of nonstatutory obviousness-type double
patenting as being unpatentable over claim 3 in view of claim 4 of U.S. Patent No.
7,835,430 B2. Although the conflicting claims are not identical, they are not patentably
distinct from each other because application claim defines an invention that is an
obvious variation of that of the Patent claim.

Patent claim differs from application claim in that Patent claim recites “an array

representing frequency domain received idle channel noise information” while

application claim recites “an array representing power level per sub-channel

information”. Because “frequency domain received idle channel noise information” and
“power level per sub-channel information” are test information, therefore, it would have
been obvious for one of ordinary skill in the art at the time the invention was made to
modify the Patent claim so that the array representing power level per sub-channel

information as claimed in the application claim.

21. Claim 64 is rejected on the ground of nonstatutory obviousness-type double

patenting as being unpatentable over claim 5 in view of claim 6 of U.S. Patent No.

7,835,430 B2. Although the conflicting claims are not identical, they are not patentably
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distinct from each other because application claim defines an invention that is an
obvious variation of that of the Patent claim.
Patent claim differs from application claim in that Patent claim recites “an array

representing frequency domain received idle channel noise information” while

application claim recites “an array representing power level per sub-channel

information”. Because “frequency domain received idle channel noise information” and
“power level per sub-channel information” are test information, therefore, it would have
been obvious for one of ordinary skill in the art at the time the invention was made to
modify the Patent claim so that the array representing power level per sub-channel

information as claimed in the application claim.

Allowable Subject Matter

22. Claims 45, 47, 49, 51, 53 and 55 are objected to as being dependent upon a

rejected base claim, but would be allowable if rewritten in independent form including all

of the limitations of the base claim and any intervening claims.

Conclusion

23. Any inquiry concerning this communication or earlier communications from

the examiner should be directed to KHANH C. TRAN whose telephone number is
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(571)272-3007. The examiner can normally be reached on Monday - Friday from 08:00
AM - 05:00 PM.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Shuwang Liu can be reached on 571-272-3036. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

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). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

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

KCT
/KHANH C TRAN/
Primary Examiner, Art Unit 2611
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| 42 |Lewis L. etal. "Extending Trouble Ticket System to Fault Diagnostics" IEEE Network, IEEE Inc.
KCT New York, US, Nov. 1, 1993, pp. 44-51, XP 000575228

43 |International Search Report for PCT/US01/00418 dated Jul. 16, 2001; 4 pages (5550-2-PCT)
HKCT/

N 44  |Written Opinion for International (PCT) Patent Application No. PCT/US01/00418, completed March
KCT/ 9, 2002 (5550-2-PCT)

s 45 lInternational Preliminary Examination Report for International (PCT) Patent Application No.
IKCT PCT/US01/00418, completed March 9, 2002 (5550-2-PCT)
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KCT/
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48 |Notice of Acceptance for Australian Patent Application No. 27669/01, mailed August 6, 2004
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KCT) 54 |Official Action for European Patent Application No. 01901808.4, mailed September 14, 2005
e (Attorney's Ref. No. 5550-2-PEP)
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KoT/ | 56 |European Search Report for European Patent Application No. EP 06022008 completed January 8,
' 2007 (5550-2-PEPS5)

— 57 [Official Action for European Patent Application No. EP 06022008, mailed April 23, 2010
IKCT/ (Attorney's Ref. No. 5550-2-PEP5)
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Il 2001-552611, Dispatched Date: December 7, 2009 (Attorney's Ref. No. 5550-2-PJP)

KCT/ 59 |Decision to Grant Patent (including translation) For Korean Patent Application No. 10-2002-
' 7008794, dated December 1, 2006 (Attorney's Ref. No. 5550-2-PKR)
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EAST Search History

EAST Search History

EAST Search History (Prior Art)

Ref :Hits Search Query DBs Default i{Plurals iTime
# Operator Stamp
St 674 "375"/$.CCLS. and (channel adj US-PGPUB; §OR ON 2005/09/09
cod$5) and diversity USPAT 09:15
230 "375"/$.CCLS. and ((channel adj US-PGPUB; OR ON 2007/03/27
cod$5) same diversity) USPAT 07:06
1 "6247158" .pn. US-PGPUB;OR HON 2005/09/08
USPAT 16:58
sS4 47 ("4577317" | "5283780" | "5907582" | JUS-PGPUB;{OR ON 2005/09/08
"5909439" | "5970085" | "6023492" | {USPAT; 17:00
"8049566").PN. USOCR
S5 i1 "6178196".pn. US-PGPUB;{OR HON 2005/09/08
USPAT; 17:00
\\\\\\\\\ USOGR  §
S "8389063".PN. US-PGPUB; OR ON 2005/09/09
USPAT 09:16
s7 i "6603807".PN. US-PGPUB; #OR ON 2005/09/09
USPAT 09:16
8 i "6359926".PN. US-PGPUB;#OR ON 2005/09/09
USPAT 09:16
S9 15 "375"/260.CCLS. and ((channel adj US-PGPUB; §OR ON 2005/09/15
cod$5) same diversity) USPAT 15:55
S10 i "6178196".pn. US-PGPUB; §OR ON 2005/09/15
USPAT 16:00
St it "6693982".pn. US-PGPUB;OR ON 2005/09/15
USPAT 16:41
S12 {0 cross adj correlated adj base adj US-PGPUB;{{OR ON 2006/02/24
band USPAT 11:01
S13 762 (cross adj correlated) near2 signal US-PGPUB;HOR ON 2005/09/15
USPAT 16:42
S14 589 (cross adj correlated) near signal US-PGPUB; {OR JON 2005/09/15
USPAT 16:42
S15 {43 S14 with transmit$s US-PGPUB;{OR ON 2005/09/15
USPAT 16:50
S16 {362 transmitter same diversity same US-PGPUB;{OR ON 2005/09/15
delay USPAT 16:51
S17 §3 transmitter same diversity same US-PGPUB;OR ON 2005/09/15
(delay adj path) USPAT 16:51
S18 #1196 diversity with delay US-PGPUB;{OR ON 2005/09/15
USPAT 17:03
S19 {139 diversity same (multi adj user) US-PGPUB;iOR ON 2005/09/15
USPAT 17:04
20 15 diversity same (plurality adj user) US-PGPUB;OR ON 2005/09/15
same transmitter USPAT  § 17:12
21 24 diversity same (plurality adj user) US-PGPUB;OR ON 2005/09/15
_i{same transmission USPAT  § 17:06
22 {0 {idiversity same (plurality adj user) US-PGPUB;OR JON §2005/09/15;
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P same (different adj PN) duseaT i $17:11 ‘

23 18 diversity same (plurality adj user) US-PGPUB;:{OR ON 2005/09/15
iisame ( PN adi code) USPAT  § 17:12

24 40 diversity same (plurality adj user) US-PGPUB;OR ON 2005/09/15
same ( PN adj code) USPAT 17:12

S25 §34 (plurality adj antenna) same (plurality {US-PGPUB;{OR ON 2005/09/15
adj user) USPAT 17:16

S26  §17 (plurality adj antenna) same (plurality jUS-PGPUB;3OR ON 2005/09/15
adj user) same transmi$5 USPAT 17:17

27 {0 (plurality adj antenna) same (distinct {{US-PGPUB;{OR ON 2005/09/15
adj signal) USPAT 17:18

528 {3 (plurality adj antenna) same (different {US-PGPUB;{OR ON 2005/09/15
adj spread adj code) USPAT 17:18

S29 {12 (diversity) same (different adj spread {US-PGPUB;{OR 4ON 2005/09/15
adj code) USPAT 17:19

S30 0 multiusers same (channel adj coder) {{US-PGPUB;{OR ON 2005/09/16
same (plurality adj antenna) USPAT 14:54

S31 i3 data same (channel adj coder) same {§US-PGPUB;3OR ON 2005/09/16
(plurality adj antenna) USPAT 14:54

832 i1 MIMO same (channel adj coder) same §US-PGPUB;3OR ON 2005/09/16
(plurality adj antenna) USPAT 15:03

S33 i3 (MIMO same (channel adj coder)) and jUS-PGPUB;{OR ON 2005/09/16
(plurality adj antenna) USPAT 14:56

S34 {86 multi adj user adj data US-PGPUB;{{OR i{ON 2005/09/16
USPAT 14:58

S35 §2 S84 and mimo US-PGPUB;OR ON 2005/09/16
USPAT 14:56

S36 {10 S84 and diversity US-PGPUB;OR ON 2005/09/16
USPAT 14:57

S37 {0 S34 and (seial adj parallel) US-PGPUB;#OR ON 2005/09/16
USPAT 14:58

S38 {0 S84 and (serial adj parallel) US-PGPUB;{OR 4ON 2005/09/16
USPAT 14:58

S39 4194399 i{data same channel coder same US-PGPUB;{OR ON 2005/09/16
(plurality adj antenna) USPAT 14:59

40 i3 data same (channel adj coder) same {jUS-PGPUB;OR ON 2005/09/16
(plurality adj antenna) USPAT  § 14:59

A1 48 data same (coder) same (plurality adj §jUS-PGPUB;iOR ON 2005/09/16
antenna) USPAT 15:00

$42 {31 data and (channel adj coder) and US-PGPUB;#OR ON 2005/09/16
(plurality adj antenna) JUSPAT oy 15:01

A3 i3 (channel adj coder) same MIMO US-PGPUB;§OR ON 2005/09/16
USPAT 15:02

A4 5 (channel adj coder) same (plurality US-PGPUB;{OR ON 2005/09/16
adj antenna) USPAT 15:03

A5 166 (encoder) same (plurality adj US-PGPUB;{OR ON 2005/09/16
antenna) USPAT 15:16

46 15 "6285720" US-PGPUB;{OR ON 2005/09/16
USPAT 15:06

A7 {13 "375"/$.ccls. and (multi adj user adj {US-PGPUB;iOR ON 2005/09/16
data) USPAT 4 4 15:19

A8 1448 "375"/$.ccls. and ((multi adj user) US-PGPUB;{OR ON 2005/09/16
same TDMA) USPAT 15:20

$49 §9 "375"/$.ccls. and ((multi adj user) US-PGPUB;{OR HON 2005/09/16;
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; same FDD) USPAT ; 115:21
S50 §10 "370"/$.ccls. and ((multi adj user) US-PGPUB;{OR ON 2005/09/16
same FDD) USPAT 15:22
S51 i1 "370"/$.ccls. and ((channel adj US-PGPUB; {OR ON 2005/09/16
encoder) same FDD) USPAT 15:24
Sh2 0 "370"/$.ccls. and ((channel adj coder) {US-PGPUB;{OR §ON 2005/09/16
same FDD) USPAT 15:24
853 i1 ((channel adj coder) same FDD) US-PGPUB;{OR ON 2005/09/16
USPAT 15:24
S54 10 ((channel adj coder) same (multi adj {US-PGPUB;3OR ON 2005/09/16
user)) USPAT 15:24
Sh5 i1 ((channel adj encoder) same (multi US-PGPUB;{OR ON 2005/09/16
adj user)) USPAT 15:26
Sh6 {16 ((spatial adj diversity) same (multi adj {US-PGPUB;{OR 4ON 2005/09/16
user)) USPAT 15:27
S57 1§99 ((spatial adj diversity) and (multi adj {US-PGPUB;iOR ON 2005/09/16
user)) USPAT 15:36
S58 i3 "6359864" US-PGPUB;§OR ON 2005/09/16
USPAT 15:31
S59 4106 ((FDD and CDMA) and (multi adj US-PGPUB;{OR ON 2005/09/16
user)) USPAT 15:31
S60 {11 ((spatial adj diversity) and (channel US-PGPUB;{OR ON 2005/09/16
adj coder)) USPAT 15:36
S61 ib ("5321725" | "5784417" | "6031474" | HUS-PGPUB;{OR ON 2005/09/16
"6088408" | "6473878").PN. USPAT; 15:48
USOCR
$62 38154  iidata adj source US-PGPUB;{OR ON 2005/09/16
USPAT; 15:48
USOCR
$63 {19 $62 with (multi adj user) US-PGPUB;#OR JON 2005/09/16
USPAT; 15:53
“““““““ USOCR  §
S64 i3 (frequency adj division adj duplex) US-PGPUB;#OR ON 2005/09/16
same (multi adj user) same CDMA USPAT; 15:51
USOCR
S65 b ("5559723" | "5905946" | "5933457" | {US-PGPUB;iOR ON 2005/09/16
"6161209" | "6615024").PN. USPAT; 15:52
USOCR
S66 30 (multi adj user adj source) US-PGPUB;OR ON 2005/09/16
USPAT; 15:53
USOCR
S67 425 ((multi adj user) near2 source) US-PGPUB;OR ON 2005/09/16
USPAT; 15:53
USOCR
S68 {23266 ((multi adj user) near2 source) amd  {US-PGPUB;iOR ON 2005/09/16
MIMO USPAT; 15:53
USOCR
S69 0 ((multi adj user) near2 source) and US-PGPUB;#OR ON 2005/09/16
MIMO USPAT; 15:55
USOCR
S70 i "6693982".pn. US-PGPUB;OR ON 2005/09/16
USPAT; 16:11
USOCR :
S71 it "5886967".pn. US-PGPUB;{OR ON 2005/09/16
USPAT; 16:11
USOCR
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S72 i1 "5886987".pn. US-PGPUB; {OR ON 2005/09/16
USPAT; 16:13
USOCR
S73 {6 (information adj source) near2 US-PGPUB; #OR JON 2005/09/16
(different adj source) USPAT; 16:13
USOCR
S74 323 "375"/$.ccls. and (multiple adj access {US-PGPUB;{OR ON 2005/09/16
adj interference) USPAT; 16:14
USOCR
S75 {32 "375"/$.ccls. and (multiple adj access {{US-PGPUB;3OR ON 2005/09/16
adj interference) and (demultiplex$5) {USPAT; 16:16
USOCR
S76 7 "375"/$.ccls. and (multiple adj access {US-PGPUB;:iOR ON 2005/09/16
adj interference) and (demultiplex$5) {USPAT; 16:14
and coder USOCR  §
S77 428 "375"/$.ccls. and (multiple adj US-PGPUB;{OR ON 2005/09/16
channel) and (channel adj coder) USPAT; 16:16
USOCR
S78 it "6741658".pn. US-PGPUB;OR ON 2005/09/18
USPAT 08:43
S79 it "6898248" .pn. US-PGPUB;OR ON 2005/09/18
USPAT 08:44
S80 i "6359864".pn. US-PGPUB;{OR 4ON 2006/02/21
USPAT 10:50
S81 i "6310923".pn. US-PGPUB;OR ON 2006/02/21
USPAT 10:50
S82 i3 375/267.ccls. and (transmit near US-PGPUB;OR ON 2006/02/24
(different adj information)) USPAT 13:52
883 i1 "6693982".pn. US-PGPUB;{OR ON 2006/02/24
USPAT 15:16
S84 561 mapper with identif$8 US-PGPUB;{OR ON 2006/02/24
USPAT 15:16
S85 71 "375"/$.ccls. and (mapper with US-PGPUB;#OR ON 2006/02/24
identif$8) USPAT 15:16
S86 i1 "6693982".pn. US-PGPUB;{OR ON 2006/02/27
USPAT 09:36
87 {171 space adj time adj block adj code US-PGPUB;{OR ON 2006/02/27
USPAT 13:37
S88 25 S87 and (spread adj spectrum) US-PGPUB;OR ON 2006/02/27
USPAT 10:11
S89 2 S87 and (spread adj code) US-PGPUB;{OR ON 2006/02/27
USPAT 09:36
S90 {126 (angle adj diversity) US-PGPUB;{OR ON 2006/02/27
USPAT 10:12
S91 §0 S87 and S90 US-PGPUB;{OR ON 2006/02/27
USPAT 10:11
S92 {155 space adj time adj diversity US-PGPUB;§OR ON 2006/02/27
USPAT 10:12
S93 i3 S90 and S92 US-PGPUB;{OR ON 2006/02/27
USPAT 10:12
4 i3 (angle adj diversity) same (fading adj {US-PGPUB;iOR ON 2006/02/27
channel) USPAT : 10:17
895 i1 (angle adj diversity) same (directed US-PGPUB;OR ON 2006/02/27
adj antenna adj beam) USPAT 10:17
E | i i |
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96 i1 ((plurality adj antenna) same (code US-PGPUB;{{OR 4ON 2006/02/27
adj rate) same adapt$8) USPAT 10:54
97 4 ((plurality adj antenna) same (code US-PGPUB;{{OR ON 2006/02/27
adj rate)) and adapt$8 USPAT 10:55
S98 10 ((plurality adj antenna) same US-PGPUB;iOR ON 2006/02/27
(adapt$8 adj code adj rate)) USPAT 10:55
S99 0 ((adaptive adj antenna) same US-PGPUB;{{OR ON 2006/02/27
(adapt$8 adj code adj rate)) USPAT 10:55
$100 30 ((adaptive adj antenna) and (adapt$8 {{US-PGPUB;;{OR HON 2006/02/27
adj code adj rate)) USPAT ; 15:02
S101 94 ((adaptive adj modulation) and US-PGPUB;OR ON 2006/02/27
(adaptive adj cod$5)) USPAT : 13:11
S102 i1 "5383219".pn. US-PGPUB;OR ON 2006/02/27
USPAT 13:36
S$103 {50 S87 and (transmit adj power) US-PGPUB;{OR ON 2006/02/27
USPAT 13:43
S$104 i1 "6693982".pn. US-PGPUB; §OR HON 2006/02/27
USPAT 14:05
S105 5828 channel adj estimat$s US-PGPUB;§OR J|ON 2006/02/27
USPAT 14:05
S106 {1751 channel adj estimator US-PGPUB;{OR ON 2006/02/27
USPAT 14:06
$107 {48 S$106 same (channel adj equalizer) US-PGPUB;HOR ON 2006/02/27
USPAT 14:08
S108 i3 S$107 and (space adj time) US-PGPUB; §OR JON 2006/02/27
USPAT 14:08
S109 §7 375/267.ccls. and recod$s US-PGPUB; #{OR ON 2006/02/27
USPAT 15:07
S$110 43 ("5781845" | "6067324" | US-PGPUB;OR ON 2006/02/27
"6122260").PN. USPAT; 15:06
USOCR :
S111 43 "375"/$.ccls. and recod$5 and (MAI) {US-PGPUB;iOR ON 2006/02/27
USPAT i 15:08
S112 i1 "375"/$.ccls. and reencod$5 and US-PGPUB;#OR ON 2006/02/27
(MAI) USPAT 15:10
S113 47 reencod$5 and (MAl) US-PGPUB;§OR ON 2006/02/27
USPAT 15:08
S114 {0 "375"/148.ccls. and reencod$5 and US-PGPUB;#OR 4ON 2006/02/27
(MAI) USPAT 15:14
S115 0 "375"/148.ccls. and reencod$5 and US-PGPUB; #OR iON 2006/02/27
(space adj time adj diversity) USPAT 15:14
S116 30 "375"/$.ccls. and reencod$5 and US-PGPUB;HOR ON 2006/02/27
(space adj time adj diversity) USPAT 15:14
S117 40 "375"/$.ccls. and reencod$5 and US-PGPUB;OR ON 2006/02/27
((space adj time) near2 code) USPAT 15:15
S118 0 "375"/$.ccls. and reencod$5 and US-PGPUB; {OR ON 2006/02/27
((space adj time) with code) USPAT 15:15
S119 7 "375"/$.ccls. and (re adj encod$5) US-PGPUB;OR ON 2006/02/27
and ((space adj time) with code) USPAT 15:15
S$120 #56 375/260.ccls. and Channeliz$6 US-PGPUB;{OR ON 2006/08/10
USPAT 16:58
S121 3180 375/267.ccls. and (space adj time adj {jUS-PGPUB;#{OR ON 2006/08/11
cod$8) USPAT 11:15
15122 |1 |"6366888".pn. HUS-PGPUB; {OR [ON 1|2006/08/11;
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. juseaT__ | fias
S123 i3 375/267.ccls. and (non adj US-PGPUB;:{OR ON 2006/08/11
ijinterleav$8) USPAT  § 11:17

S124 #11 375/260.ccls. and (non adj US-PGPUB;{OR ON 2006/08/11
interleav$s) USPAT 11:22

$125 10 "375"/$.ccls. and ((inner adj cod$5)  {{US-PGPUB;HOR ON 2006/08/11
same (outer adj cod$6) same(non adj {{USPAT 11:24
interleav$s))

S$126 12 "375"/$.ccls. and ((inner adj cod$5)  {US-PGPUB;OR ON 2006/08/11
same (outer adj cod$6)) and(non adj {jUSPAT 11:24
interleav$s)

S$127 30 "375"/$.ccls. and ((outer adj cod$6) {US-PGPUB;iOR JON 2006/08/ 11
same(non adj interleav$8)) USPAT 11:25

S$128 i3 "375"/267.ccls. and (( cod$6) US-PGPUB; #OR 4ON 2006/08/11
same(non adj interleav$8)) USPAT : 11:25

S129 #2 "375"/267.ccls. and (( transmit$5) US-PGPUB;OR ON 2006/08/11
with(non adj interleav$8)) USPAT 11:27

S130 4 "375"/267.ccls. and (( transmit$5) US-PGPUB;{OR ON 2006/08/11
with(without adj interleav$8)) USPAT 11:27

S$131 {180 "375"/267.ccls. and (space adj time  {US-PGPUB;{OR ON 2006/08/11
adj cod$6) USPAT 11:28

S$132 i1 "6115427".pn. US-PGPUB; iOR ON 2006/08/16

USPAT 08:06
S$133 i1 "6693982".pn. US-PGPUB;HOR ON 2006/08/16
USPAT 08:06

S134 33 09/393235 US-PGPUB;OR ON 2006/08/16
USPAT 13:47

$135 1353 combin$3 with serializ$3 US-PGPUB;OR ON 2006/08/16
USPAT 13:48

5136 13383513 {jnumber of transmitter antennas US-PGPUB;{OR JON 2007/03/20
USPAT 07:30

S$137 i1 10/184054 US-PGPUB;OR ON 2007/03/20
USPAT 09:21

$138 {1 10/619691 US-PGPUB;{OR ON 2007/03/20
USPAT 09:37

S$139 i1 "6636603".pn. US-PGPUB;{OR ON 2007/03/20
USPAT 09:41

S$140 {1 "20040202237" US-PGPUB;#OR SON 2007/03/20
USPAT 15:17

S141 i 09/798727 US-PGPUB;{OR ON 2007/03/20
USPAT 15:17

S142 i1 "6745050".pn. US-PGPUB;OR ON 2007/03/23
USPAT 08:55

S143 6 ("20020097779" | "4794556" | US-PGPUB;OR OFF 2007/03/23
"4941178" | "5668830" | "6480557" | {USPAT; 08:55
"RE31943").PN. USOCR

S144 14695 CDMA same (multi adj user) US-PGPUB;{OR OFF 2007/03/23

USPAT; 08:55
USOCR

S$145 4374 "375"/$.ccls. and (CDMA same (multi {US-PGPUB;3OR OFF 2007/03/23

adj user)) USPAT; 08:56
USOCR ;

S146 {287 "375"/$.ccls. and (CDMA with (multi  {US-PGPUB;{OR OFF 2007/03/23

adj user)) USPAT; 08:56
USOCR

file:///Cl/Users/ktran5/Documents/e-Red%20Folder/12779660/EAS TSearchHistory.12779660_Accessible Version.htm[3/11/2012 9:38:16 AM]

Page 123 of 283



EAST Search History

S$147 340 "375"/$.ccls. and (CDMA with (multi  §US-PGPUB;{OR JOFF 2007/03/23
adj user)) and (interference adj USPAT; 08:57
cancel$&) USOCR

S148 {89 "375"/$.ccls. and (CDMA with (multi  §US-PGPUB;{OR JOFF 2007/03/23
adj user)) and (interference adj USPAT; 08:57
cancel$5) USOCR

S$149 8 ("4134071" | "4744093" | "5136612" | jUS-PGPUB;OR OFF 2007/03/23
"5164959" | "56361219" | "5363403" | {USPAT; 08:58
"5481533" | "5790590").PN. USOCR

S150 {14 ("5956333").URPN. USPAT OR OFF 2007/03/23

09:01
S151 i1 09/326222.app. US-PGPUB; OR JJOFF 2007/03/23
USPAT; 09:01
DERWENT;
IBM_TDB

S152 {11 ("4124818" | "4992798" | "5418814" | {US-PGPUB;{OR OFF 2007/03/23
"5467368" | "5566165" | "5596600" | {USPAT; 09:03
"5724378" | "5956333" | "6032026" | {USOCR
"6088383" | "6229857").PN. ;

S$153 {11 "375"/$.ccls. and (multi adj user adj {US-PGPUB;iOR JOFF 2007/03/27
demodul$8) USPAT; 11:53

USOCR

S154 40 "375"/$.ccls. and (multi adj user ) and jUS-PGPUB;OR JOFF 2007/03/23

remodult$6 USPAT; 09:09
USOCR

S155 {{23 "375"/$.ccls. and (multi adj user ) and jUS-PGPUB;i{OR JOFF 2007/03/23

remodulat$6 USPAT; 09:05
USOCR

S156 {0 "370"/$.ccls. and (multi adj user ) andjUS-PGPUB;3OR JOFF 2007/03/23

remodult$6 USPAT; 09:09
USOCR

S157 {0 "455"/$.ccls. and (multi adj user ) andjUS-PGPUB;3OR OFF 2007/03/23

remodult$6 USPAT; 09:10
USOCR

S$158 0 "455"/$.ccls. and ( user ) and US-PGPUB;HOR OFF 2007/03/23

remodult$6 USPAT; 09:10
USOCR

S159 237 "455"/$.ccls. and ( user ) and US-PGPUB;HOR OFF 2007/03/23

remodulat$e USPAT:; 09:10
USOCR

S160 {10 "455"/$.ccls. and ( multiuser ) and US-PGPUB;HOR OFF 2007/03/23

remodulat$6 USPAT; 09:11
USOCR {
S161 {30 ( multiuser ) and remodulat$6 and US-PGPUB;{OR OFF 2007/03/23
CDMA USPAT; 09:14
USOCR !
$162 {873 ( multiuser ) and CDMA US-PGPUB;HOR OFF 2007/03/23
USPAT; 09:14
USOCR

5163 523 "375"/$.ccls. and ( multiuser ) and US-PGPUB;OR OFF 2007/03/23

CDMA USPAT; 09:14
USOCR
S$164 299 "375"/$.ccls. and ((multiuser ) same  {US-PGPUB;OR OFF 2007/03/23
CDMA) USPAT; 09:14
USOCR
S$165 i1 "5956333".pn. US-PGPUB;#OR 4ON 2007/03/26
USPAT 09:23
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S166 i1 "5644592" .pn. US-PGPUB; {OR 4ON 2007/03/26
USPAT 09:30
S167 i1 10/184054 US-PGPUB; OR ON 2007/03/26
USPAT 10:06
S$168 i1 "6115427".pn. US-PGPUB;iOR ON 2007/03/26
USPAT 10:28
S169 {49 375/267.ccls. and (multiuser) US-PGPUB;{{OR ON 2007/03/26
USPAT 10:32
S$170 6 375/260.ccls. and (multiuser same US-PGPUB; {OR 4ON 2007/03/26
diversity) USPAT ; 10:33
S171 42 375/295.ccls. and (multiuser same US-PGPUB;OR ON 2007/03/26
diversity) USPAT { 10:34
S172 48 375/130.ccls. and (multiuser same US-PGPUB;OR ON 2007/03/26
diversity) USPAT 10:38
S173 i1 375/299.ccls. and (multiuser same US-PGPUB;{OR ON 2007/03/26
diversity) USPAT 10:35
S174 {16 375/299.ccls. and (multiuser ) US-PGPUB; §OR ON 2007/03/26
USPAT 10:35
S175 41 375/130.ccls. and (multiuser ) US-PGPUB; §OR J|ON 2007/03/26
USPAT 10:38
S176 {13 375/130.ccls. and (multiuser and PN) §US-PGPUB;iOR ON 2007/03/26
USPAT 10:40
S$177 {355 375/299.ccls. US-PGPUB; iOR ON 2007/03/26
USPAT 10:40
S178 {167 375/299.ccls. and user US-PGPUB;{OR HON 2007/03/26
USPAT 10:40
S179 {10 375/299.ccls. and (user same PN) US-PGPUB;OR ON 2007/03/26
USPAT 10:53
5180 {708 "375"/$.ccls. and (multi adj user) and {US-PGPUB;{OR ON 2007/03/26
CDMA USPAT 10:54
S181 §294 "375"/$.ccls. and (multi adj user) and {US-PGPUB;3{OR ON 2007/03/26
CDMA and diversity USPAT 10:54
5182 §19 "375"/$.ccls. and ((multi adj user) US-PGPUB;OR ON 2007/03/26
same CDMA same diversity) USPAT 10:59
5183 {14 "455"/$.ccls. and ((multi adj user) US-PGPUB;iOR 4ON 2007/03/26
same CDMA same diversity) USPAT 11:03
S$184 {134 "375"/267.ccls. and ((user) same US-PGPUB;{OR ON 2007/03/26
\\\\\ CDMA ) USPAT ‘ 11:18
S$185 30 "375"/267.ccls. and (variable near3 US-PGPUB;OR ON 2007/03/26
rate) same (number adj antenna) USPAT 11:19
5186 19 "375"/267.ccls. and (variable near3 US-PGPUB;OR ON 2007/03/26
iirate) and (number adj antenna) USPAT  § 11:19
S187 47 "375"/$.ccls. and (variable near3 rate) {US-PGPUB;iOR ON 2007/03/26
and (number adj antenna) and USPAT 11:34
(variable adj coding adj rate)
5188 i1 "6349216".pn. US-PGPUB;OR ON 2007/03/26
USPAT 11:35
$189 153 ("4041395" | "4147985" | "4165493" | {US-PGPUB;#OR OFF 2007/03/26
"4348644" | "4356458" | "4370622" | {USPAT; 13:31
"4442407" | "4546313" | "4647871" | {USOCR
"4827219" | "4890062" | "4924191" |
"4985686" | "4990866" | "4994757" |
"5060294" | "5101172" | "5113414" |
"5119040" | "5170496" | "5195045" |
"5220276" | "5251330" | "5251331" |
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"B5276912" | "5278997" | "5300894" |
"5302914" | "5329244" | "5339041" |
"5351016" | "56361403" | "5408691" |
"5420536" | "5428828" | "5483680" |
"5553318" | "5564086" | "5589796" |
"5598127" | "5640691" | "5673001" |
"5694433" | "5742201" | "5880633" |
"5901346" | "5905407" | "5907797" |
"6020787" | "6069525" | "6141541" |
"6160449" | "6166598").PN.
S190 i1 "6947491".pn. US-PGPUB;{OR OFF 2007/03/26
USPAT; 14:03
USOCR
S191 §188 (code adj rate) and (increas$5 with US-PGPUB; {OR OFF 2007/03/26
antenna) USPAT; 14:04
““““““““““““““““ USOCR
5192 ii6 (code adj rate) same (increas$5s with {US-PGPUB;OR OFF 2007/03/26
antenna) USPAT; 15:23
USOCR
S$193 243 375/267.ccls. and (close loop adj US-PGPUB;{OR OFF 2007/03/26
power adj control) USPAT; 15:23
USOCR :
S194 1986913 1{375/267.ccls. and multiuser (close US-PGPUB;{OR OFF 2007/03/26
loop adj power adj control) USPAT; 15:24
USOCR :
S195 47 375/267.ccls. and multiuser and US-PGPUB; §OR OFF 2007/03/26
(close loop adj power adj control) USPAT; 15:24
USOCR
S196 0 375/267.ccls. and multiuser and US-PGPUB;§OR OFF 2007/03/26
(close$2 adj loop adj power adj USPAT; 15:25
control) USOCR
S$197 i1 "6115408".pn. US-PGPUB;{OR OFF 2007/03/26
USPAT; 15:25
USOCR
5198 i6 ("4901307" | "5652764" | "5886987" | {US-PGPUB;3{OR OFF 2007/03/26
"5952968" | "56982327" | USPAT; 15:31
"5991332").PN. USOCR
S$199 {13 ("4835790" | "5267262" | "5347535" | {US-PGPUB;i{OR JOFF 2007/03/26
"5412686" | "5485486" | "5548835" | YUSPAT; 15:45
"5559789" | "5574983" | "5581547" | HUSOCR
"5590409" | "56598404" | "5604766" |
"5646937") .PN. :
$200 26 ("5886987") .URPN. USPAT OR OFF 2007/03/26
15:47
S201 §13 ("4835790" | "5267262" | "5347535" | {US-PGPUB;{OR OFF 2007/03/26
"5412686" | "5485486" | "5548835" | USPAT; 15:57
"5559789" | "5574983" | "5581547" | YUSOCR
"5590409" | "5598404" | "5604766" |
"5646937") .PN.
8202 i5 "375"/267.CCLS. and (MIMO and US-PGPUB;§OR ON 2007/03/27
(MAI)) USPAT 07:06
S203 i7 "375"/260.CCLS. and (MIMO and US-PGPUB;{OR ON 2007/03/27
(MAI)) USPAT 07:07
$204 30 "375"/$.CCLS. and (MIMO and (MAI)) {US-PGPUB;iOR ON 2007/03/27
USPAT 4 § 07:08
S205 18 "370"/$.CCLS. and (MIMO and (MAI)) {US-PGPUB;iOR ON 2007/03/27
USPAT 07:09
S206 {7 "455"/$.CCLS. and (MIMO and (MAI)) {US-PGPUB;3OR HON 2007/03/27;
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s USPAT ; 107:09
S207 {10 "455"/$.CCLS. and (OFDM and (MAI)) #US-PGPUB;3OR ON 2007/03/27
USPAT 07:12
S208 {39 "370"/$.CCLS. and (OFDM and (MAI)) #US-PGPUB;{OR ON 2007/03/27
USPAT 07:10
S209 {39 "375"/$.CCLS. and (OFDM and (MAI)) iUS-PGPUB;#OR §ON 2007/03/27
USPAT 08:04
$210 {1 "6115427".pn. US-PGPUB;{OR ON 2007/03/27
USPAT 08:05
S211 4§81 (code adj rate) same (number near US-PGPUB;{OR ON 2007/03/27
antenna) USPAT 08:20
s212 i1 "6560295".pn. US-PGPUB;3OR ON 2007/03/27
USPAT 08:52
S213 {387 (space adj time) same CDMA US-PGPUB;{{OR 4ON 2007/03/27
USPAT 08:53
S214 1168 375/267.ccls. and ((space adj time) US-PGPUB;{OR ON 2007/03/27
same CDMA) USPAT 09:15
S215 42 375/267.ccls. and (compar$8 with US-PGPUB;OR ON 2007/03/27
uplink with downlink) USPAT 09:16
S216 i1 375/222.ccls. and (compar$8 with US-PGPUB;{{OR ON 2007/03/27
uplink with downlink) USPAT 09:21
S217 40 375/222.ccls. and ((compar$8 with US-PGPUB;{OR ON 2007/03/27
uplink with downlink) same USPAT 09:21
interference)
S218 {9 "375"/$.ccls. and ((compar$8 with US-PGPUB;#OR ON 2007/03/27
uplink with downlink) same USPAT 09:22
interference) 4§
219 30 "375"/222.ccls. and (diagnostic adj US-PGPUB;OR OFF 2007/03/27
bit) USPAT; 11:54
USOCR
$220 30 "375"/222.ccls. and (diagnostic adj US-PGPUB;:OR OFF 2007/03/27
tone) USPAT; 11:54
USOCR
S221 40 "370"/$.ccls. and (diagnostic adj US-PGPUB;OR OFF 2007/03/27
tone) USPAT; 13:14
USOCR
S222 #19 "370"/$.ccls. and (diagnostic with US-PGPUB;OR OFF 2007/03/27
tone) USPAT; 13:17
USOCR i
$223 {0 375/222.ccls. and (diagnostic adj US-PGPUB;#OR ON 2007/03/27
tone) USPAT 13:19
8224 {0 375/222.ccls. and (diagnostic with US-PGPUB;OR ON 2007/03/27
tone) USPAT 13:19
3225 {22 375/222.ccls. and (diagnostic with US-PGPUB;OR iION 2007/03/27
bit) USPAT 13:26
8226 118 ("5889856" | "6137839" | "6263016" | {US-PGPUB;{OR JOFF 2007/03/27
"6374288" | "6400759" | "6442195" | {USPAT,; 13:22
"6477595" | "6594306").PN. USOCR
227 {0 375/222.ccls. and (diagnostic with US-PGPUB;iOR ON 2007/03/27
DMT ) USPAT 13:43
8228 30 "375"/$.ccls. and (diagnostic with US-PGPUB;OR ON 2007/03/27
DMT ) USPAT  § 13:26
S229 {0 "370"/$.ccls. and (diagnostic with US-PGPUB;OR ON 2007/03/27
§DMT) USPAT  § 13:26
230 30 {{"370"/$.ccls. and (diagnostic same US-PGPUB;OR JON §2007/03/27;
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P JowmT ) duseaT i 13:27 ‘

S231 i1 "375"/$.ccls. and (diagnostic same US-PGPUB;:{OR ON 2007/03/27
HDMT) USPAT il 13:39

S232 113 "375"/$.ccls. and (diagnostic same US-PGPUB;OR ON 2007/03/27
message) USPAT 13:39

S233 {4 "375"/$.ccls. and (diagnostic same US-PGPUB;{OR ON 2007/03/27
message) and DMT USPAT 13:41

5234 6 "370"/$.ccls. and (diagnostic same US-PGPUB;{OR ON 2007/03/27
message) and DMT USPAT 13:42

S235 {0 "370"/$.ccls. and (diagnostic same US-PGPUB;{{OR ON 2007/03/27
DMT) USPAT 13:42

S236 i1 "375"/$.ccls. and (diagnostic same US-PGPUB;{{OR ON 2007/03/27
DMT) USPAT 13:45

S237 #15 (diagnostic same DMT) US-PGPUB;{OR 4ON 2007/03/27
USPAT 13:43

S238 i1 375/222.ccls. and (diagnostic adj US-PGPUB;{jOR ON 2007/03/27
message) USPAT 13:43

S239 10 375/260.ccls. and (diagnostic adj US-PGPUB;OR ON 2007/03/27
message) and DMT USPAT 13:44

$240 10 375/260.ccls. and (diagnostic adj US-PGPUB;HOR ON 2007/03/27
message) USPAT 13:44

S241 §21 375/260.ccls. and (diagnostic ) US-PGPUB;{OR ON 2007/03/27
USPAT 13:44

S242 5 375/260.ccls. and (diagnostic ) and US-PGPUB;{{OR i{ON 2007/03/27
DMT USPAT 13:45

$243 i5 375/260.ccls. and (diagnostic ) and US-PGPUB;{OR ON 2007/03/27
OFDM USPAT 13:45

S244 i1 "379"/$.ccls. and (diagnostic same US-PGPUB;OR ON 2007/03/27
DMT) USPAT 13:45

$245 {5 "379"/$.ccls. and (diagnostic same US-PGPUB;#OR ON 2007/03/27
bins) USPAT 13:46

S246 i3 "375"/$.ccls. and (diagnostic same US-PGPUB;{OR 4ON 2007/03/27
bins) USPAT 13:46

S247 y12 "370"/$.ccls. and (diagnostic same US-PGPUB;OR ON 2007/03/27
bins) USPAT 13:47

S248 i3 "370"/$.ccls. and (bit with diagnostic ) {US-PGPUB;OR ON 2007/03/27
and DMT USPAT L. 13:48

249 47 "375"/$.ccls. and (bit with diagnostic ) {US-PGPUB;iOR ON 2007/03/27
and DMT USPAT 13:50

8250 {0 "702"/$.ccls. and (bit with diagnostic ) {US-PGPUB;3{OR ON 2007/03/27
and DMT _HUsPAT 4 13:50

S251 #0 "370"/249.ccls. and (bit with US-PGPUB;{OR ON 2007/03/27
diagnostic ) and DMT USPAT 13:52

252 {0 "370"/249.ccls. and ( diagnostic ) and {{US-PGPUB;{OR ON 2007/03/27
DMT USPAT 13:52

8253 65 "370"/249.ccls. and ( diagnostic ) US-PGPUB;{OR ON 2007/03/27
USPAT 13:52

254 i1 "370"/249.ccls. and ( diagnostic adj US-PGPUB;OR ON 2007/03/27
message ) USPAT 13:52

255 {1 "370"/249.ccls. and ( initiat$5 near2 {US-PGPUB;{OR ON 2007/03/27
diagnostic ) USPAT 4 4 14:37

256 40 dianostic same (DMT adj symbol) US-PGPUB;{OR ON 2007/03/27
USPAT 14:37

8257 {0 diagnostic same (DMT adj symbol) US-PGPUB;{OR E}ON 2007/03/27;
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USPAT ; 114:37
S258 {0 "375"/$.ccls. and (diagnostic same US-PGPUB;{OR ON 2007/03/27
(DMT adj symbol)) USPAT 14:37
S259 #9 "375"/$.ccls. and (diagnostic and US-PGPUB; {OR ON 2007/03/27
(DMT adj symbol)) USPAT 14:57
S260 i1 "375"/$.ccls. and (diagnostic same US-PGPUB;{OR i§ON 2007/03/27
DMT ) USPAT 14:58
S261 §19 "375"/$.ccls. and (bit near2 diagnostic jUS-PGPUB;{OR ON 2007/03/27
) USPAT 15:00
5262 i1 "375"/$.ccls. and (map$5 with (bit US-PGPUB; OR ON 2007/03/27
near2 diagnostic) ) USPAT 15:00
S263 |12 ("4566100" | "5128619" | "5608643" | {US-PGPUB;{OR OFF 2007/03/27
"5864602" | "5964891" | "6075821" | HUSPAT; 15:07
"6188717" | "6219378" | "6404774" | $USOCR
"6411678" | "6449307" |
"6512789").PN.
S264 {0 map$7 with diagnostic with DMT US-PGPUB;{OR HOFF 2007/03/27
USPAT; 15:08
\\\\\\\\\\\ USOCR
S265 {0 map$7 with diagnostic with DMT US-PGPUB;{OR JOFF 2007/03/27
USPAT; 15:09
IBM_TDB
5266 10 map$7 with (diagnostic adj bit) with {jUS-PGPUB;OR JOFF 2007/03/27
DMT USPAT; 15:09
IBM_TDB
S267 i1 375/260.ccls. and DMT and US-PGPUB; §OR OFF 2007/03/27
diagnostic USPAT; 15:13
IBV_TDB
5268 #13 375/222.ccls. and DMT and US-PGPUB;{OR OFF 2007/03/27
diagnostic USPAT; 15:10
IBM_TDB
$269 0 375/260.ccls. and (diagnostic adj bit) {jUS-PGPUB;{OR OFF 2007/03/27
USPAT; 15:13
IBM_TDB
S270 i1 "375"/$.ccls. and (diagnostic adj bit) {US-PGPUB;iOR OFF 2007/03/27
USPAT; 15:13
IBV_TDB _
S271 i1 "379"/$.ccls. and (diagnostic adj bit) {US-PGPUB;iOR OFF 2007/03/27
USPAT; 15:14
IBV_TDB 5
S272 169 (diagnostic adj bit) US-PGPUB;OR OFF 2007/03/27
USPAT; 15:15
IBV_TDB :
8273 {0 (diagnostic adj bit) and DMT US-PGPUB;OR OFF 2007/03/27
USPAT; 15:14
IBV_TDB :
274 {0 (diagnostic adj bit) and multicarrier US-PGPUB;{OR OFF 2007/03/27
USPAT; 15:14
IBV_TDB
275 {0 (diagnostic adj meassage) and (DMT {US-PGPUB;#{OR HOFF 2007/03/27
adj symbol) USPAT; 15:16
IBV_TDB
276 i1 (diagnostic adj message) and (DMT US-PGPUB;§OR JOFF 2007/03/27
adj symbol) USPAT; 16:15
IBV_TDB
77 i4 10/127164 US-PGPUB;#OR §OFF 2007/03/27
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USPAT; 16:15
IBM_TDB ;
S278 44 ("20020006169" | "20020191709" | US-PGPUB; {OR OFF 2007/03/27
"20030067995" | "3898566" | USPAT; 16:19
"4878232" | "5163181" | "5228055" | {USOCR
"5249201" | "5490172" | "5493587" |
"5579342" | "5608760" | "5621762" |
"5636247" | "5638404" | "5651028" |
"5727026" | "5751705" | "5805640" |
"5822360" | "5930678" | "5991262" |
"6009090" | "6032029" | "6041081" |
"8125103" | "6128351" | "6130918" |
"6175551" | "6222873" | "6229995" |
"6236864" | "6240141" | "6246725" |
"6294956" | "6356606" | "6449302" |
"8504862" | "6687511" | "6701163" |
"6931053" | "6931079" | "6931239" |
"6931240").PN.
8279 i1 "5930678".pn. US-PGPUB; {OR J{OFF 2007/03/27
USPAT; 16:19
USOCR
$280 {0 (diagnostic adj DMT) US-PGPUB; iOR 4ON 2007/03/28
USPAT 07:37
S281 329 (diagnostic adj tone) US-PGPUB;{OR {ON 2007/03/28
USPAT 07:37
S282 10 "375"/$.ccls. and (diagnostic adj US-PGPUB;§OR ON 2007/03/28
tone) USPAT 07:37
$283 30 "375"/$.ccls. and (diagnostic near US-PGPUB;:OR ON 2007/03/28
ltone) USPAT 4 o 07:37
S284 {7 "375"/$.ccls. and (diagnostic near US-PGPUB;{{OR ON 2007/03/28
bits) USPAT 07:38
$285 10 "375"/$.ccls. and (diagnos$6 near US-PGPUB;#OR ON 2007/03/28
DMT) USPAT ! 07:38
$286 {0 "375"/$.ccls. and (diagnos$6 with US-PGPUB;{OR ON 2007/03/28
DMT) USPAT 07:38
S287 #479 "375"/$.ccls. and (bit with DMT) US-PGPUB;OR ON 2007/03/28
USPAT 07:39
5288 207 "375"/$.ccls. and (bit near3 DMT) US-PGPUB;OR ON 2007/03/28
USPAT 07:39
5289 #13 "375"/$.ccls. and (bit near8 DMT) and {US-PGPUB;OR ON 2007/03/28
diagnost$5 USPAT 07:47
S290 i1 "375"/$.ccls. and ( DMT same US-PGPUB;{OR ON 2007/03/28
diagnostss) USPAT 07:47
S291 140 "375"/$.ccls. and ( DMT and US-PGPUB;OR ON 2007/03/28
diagnost$5) USPAT 07:49
8292 {43 "375"/222.ccls. and ( diagnos$5 near3 {{US-PGPUB;OR ON 2007/03/28
modem) USPAT 07:50
93 {10 "375"/222.ccls. and ( diagnos$5 near3 {{US-PGPUB;{OR 4ON 2007/03/28
modem) and DMT USPAT 07:56
8294 10 "370"/484.ccls. and ( diagnos$5 near3 {jUS-PGPUB;OR ON 2007/03/28
modem) and DMT USPAT : 07:52
8295 {0 "370"/484.ccls. and ( diagnos$5 ) and {US-PGPUB;{OR ON 2007/03/28
DMT USPAT 07:52
S296 i1 "370"/484.ccls. and ( diagnos$5 ) US-PGPUB;OR ON 2007/03/28
USPAT 07:52
97 {16 "370"/480.ccls. and ( diagnos$5 ) US-PGPUB;{OR ON 2007/03/28
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Lol lusear lorse_|

S298 {11 "375"/222.ccls. and ( diagnos$5 adj US-PGPUB;:{OR ON 2007/03/28
Hmode) USPAT il 08:08

S299 i1 "8658052".pn. US-PGPUB; OR ON 2007/03/28
USPAT 08:26

S300 {96171 (one adj bit) US-PGPUB; #OR ON 2007/03/28
USPAT 08:27

S301 §5 (one adj bit) with (DMT adj symbol) #US-PGPUB;{OR ON 2007/03/28
USPAT 08:28

8302 §197 (bit) with (DMT adj symbol) US-PGPUB; §OR ON 2007/03/28
USPAT 08:28

S303 27 (bit) with (DMT adj symbol) and US-PGPUB; §OR ON 2007/03/28
(diagnos$7) USPAT 08:30

S304 30 (bit near test$5) with (DMT adj US-PGPUB; {OR 4ON 2007/03/28
symbol) USPAT 08:31

S305 0 (diagnost near tone) and (DMT adj US-PGPUB;}OR ON 2007/03/28
symbol) USPAT 08:31

S306 30 (diagnos$5 near tone) and (DMT adj {US-PGPUB;iOR ON 2007/03/28
symbol) USPAT 08:31

S307 10 (diagnos$5 near tone) and (DMT ) US-PGPUB;{OR ON 2007/03/28

USPAT 08:31
S308 {0 (diagnos$5 near carrier) and (DMT ) US-PGPUB;{OR ON 2007/03/28
USPAT 08:36
S309 {5 diagnos$5 with (DMT ) US-PGPUB;{OR i{ON 2007/03/28
USPAT 09:12

S310 {106 (Pulse adj width adj modulat$6) same {US-PGPUB;{OR ON 2007/03/28
(FSK) USPAT 10:04

S311 {1 "6633545".pn. US-PGPUB;OR ON 2007/03/28

USPAT 10:48

S312 i1 10/619691 US-PGPUB;{OR ON 2007/03/28

USPAT 10:48
S313 i1 "6633545".pn. US-PGPUB;{OR 4ON 2007/03/29

USPAT 09:09
S314 i1 "6673179".pn. US-PGPUB;{OR ON 2007/03/29

USPAT 09:09

S315 i1 "6073179".pn. US-PGPUB;OR ON 2007/03/29
\\\\\\\ USPAT L. 09:10

$316 {0 "375"/$.ccls. and (diagnos$6 same US-PGPUB;OR ON 2008/05/27
((frequency adj domain) with (idle adj {USPAT 09:52
channel adj noise)))

317 40 (diagnos$6 same ((frequency adj US-PGPUB;OR ON 2008/05/27
domain) with (idle adj channel adj USPAT 09:52
noise)))

S318 {0 (diagnos$6 and ((frequency adj US-PGPUB;OR ON 2008/05/27
domain) with (idle adj channel adj USPAT 09:52
noise)))

$319 :0 "10619691".pn. US-PGPUB;{OR ON 2008/05/27

USPAT 10:03

$320 i1 "10/619691" US-PGPUB;{OR ON 2008/05/27

USPAT 10:03
8321 i1 "10619691" US-PGPUB;{OR 4ON 2008/06/08
USPAT : 23:12

S322 {0 "375"/$.ccls. and ((diagnostic adj US-PGPUB;#OR ON 2008/06/08
information) same (DMT adj symbol)) {iUSPAT 23:32

f i ] E| ]
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S323 {0 "375"/$.ccls. and ((diagnostic) with US-PGPUB;{{OR 4ON 2008/06/08
(DMT adj symbol)) USPAT 23:32
8324 10 "379"/$.ccls. and ((diagnostic) with US-PGPUB; OR ON 2008/06/08
(DMT adj symbol)) USPAT 23:33
S325 30 "375"/$.ccls. and ((diagnostic) with US-PGPUB;iOR ON 2008/06/08
(DMT )) USPAT 23:33
S326 30 "375"/$.ccls. and ((diagnostic) with US-PGPUB;{{OR ON 2008/06/08
(DMT ) USPAT; 23:33
DERWENT;
IBVM_TDB ;
8327 i1 "375"/$.ccls. and ((diagnostic) same  {US-PGPUB;{OR ON 2008/06/08
(DMT ) USPAT; 23:33
DERWENT;
IBM_TDB
S328 4 "375"/$.ccls. and ((diagnostic) same {US-PGPUB;{OR JON 2008/06/08
(multicarrier)) USPAT; 23:34
DERWENT;
IBM_TDB
S329 {3 "375"/$.ccls. and ((diagnostic adj US-PGPUB;{{OR ON 2008/06/08
information) same (multicarrier)) USPAT; 23:34
DERWENT;
IBM_TDB
S330 26 "375"/222.ccls. and ((diagnostic adj US-PGPUB; #OR ON 2008/06/08
information) ) USPAT; 23:35
DERWENT;
IBVM_TDB
8331 §j2 09/925509 US-PGPUB;iOR ON 2008/06/09
USPAT 07:54
8332 12 09/755173 US-PGPUB; OR 4ON 2008/06/09
USPAT 07:55
8333 {142 idle adj channel adj noise US-PGPUB;iOR iON 2008/06/09
USPAT 08:08
S334 i3 S333 and DMT US-PGPUB; §OR ON 2008/06/09
USPAT 08:09
8335 2 S333 same (diagnostic) US-PGPUB;{{OR ON 2008/06/09
USPAT 08:11
S336 i{256150 {{S333 ande (diagnostic) US-PGPUB;#OR ON 2008/086/09
USPAT 08:14
S337 {20 S333 and (diagnostic) US-PGPUB;OR ON 2008/06/09
USPAT 08:14
S338 {32 (diagnostic adj symbol) US-PGPUB;OR ON 2008/06/09
USPAT 08:21
S339 i{0 "375"/$.ccls and (diagnostic adj US-PGPUB;OR ON 2008/06/09
symbol) USPAT 08:22
S340 10 "370"/$.ccls and (diagnostic adj US-PGPUB;§OR ON 2008/06/09
symbol) USPAT 08:22
S341 40 "370"/$.ccls with (diagnostic adj US-PGPUB;#OR ON 2008/06/09
symbol) USPAT 08:22
S342 30 "375"/$.ccls with (diagnostic adj US-PGPUB;HOR ON 2008/06/09
symbol) USPAT 08:22
S343 {0 "375"/$.ccls with (diagnostic same US-PGPUB;#OR ON 2008/06/09
_ijsymbol) USPAT 08:22
S344 10 "370"/$.ccls with (test adj symbol) US-PGPUB;§OR ON 2008/06/09
USPAT 08:23
S345 {0 "370"/$.ccls with (test with symbol)  {US-PGPUB;{OR 4ON 2008/06/09
USPAT 08:23
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2008/06/09

S346 "375"/$.ccls with (test with symbol)  {US-PGPUB;{OR HON

USPAT 08:23

S347 0 "370"/$.ccls with (testing with US-PGPUB; {OR ON 2008/06/09
symbol) USPAT ! 08:24

S348 5 (test$6 with (DMT adj symbol)) US-PGPUB; iOR ON 2008/06/09
USPAT 08:24

S349 §i0 (diagnos$6 with (DMT adj symbol)) US-PGPUB;OR ON 2008/06/09
USPAT 08:25

S350 30 (diagnos$6 same (DMT adj symbol)) #US-PGPUB;;{OR {ON 2008/06/09
USPAT 08:26

S351 11646 (map$7same (DMT adj symbol)) US-PGPUB;i{OR ON 2008/06/09
USPAT 08:26

S352 10 ((diagnostic) with (DMT adj symbol)) #US-PGPUB;{OR ON 2008/06/09
USPAT 08:27

S353 §0 ((diagnostic) same (DMT adj US-PGPUB;{{OR ON 2008/06/09
symbol)) USPAT 08:27

S354 {9421 transmit$7 with diagnostic US-PGPUB; §OR ON 2008/06/09
USPAT 09:42

8355 {185 "375"/$.ccls. and (transmit$7 with US-PGPUB;OR {ON 2008/06/09
diagnostic) USPAT 09:42

S356 i{79 "375"/$.ccls. and (transmit$7 near3 US-PGPUB; {OR ON 2008/06/09
diagnostic) USPAT 09:42

S357 {11 "375"/222.ccls. and (diagnostic adj US-PGPUB;{OR ON 2008/10/06
mode) USPAT 09:00

S358 14 "375"/222.ccls. and (idle adj channel {US-PGPUB;3OR ON 2008/10/06
adj noise) USPAT 09:15

S359 i1 "6658052".pn. US-PGPUB;OR ON 2008/10/06
USPAT 09:17

S360 {13 "375"/$.ccls. and modem and (idle adj jUS-PGPUB;{OR ON 2008/10/06
channel adj noise) USPAT ! 09:20

S361 {{749 (diagnostic with tone) US-PGPUB;{OR ON 2008/10/10
USPAT 11:04

S362 {0 375/222.ccls. and (diagnostic with US-PGPUB;{OR ON 2008/10/10
tone) USPAT 11:04

S363 {0 375/222.ccls. and (diagnostic adj US-PGPUB;#OR 4ON 2008/10/10
bits) USPAT 11:04

S364 {26 375/222.ccls. and (diagnostic with US-PGPUB;iOR 4ON 2008/10/10
bits) USPAT 11:04

8365 10 375/222.ccls. and (diagnostic with US-PGPUB;OR ON 2008/10/10
DMT) USPAT 11:07

S366 0 375/222.ccls. and (diagnostic with US-PGPUB;OR ON 2008/10/10
Jttone) USPAT il 11:07

367 410 "375"/$.ccls. and (diagnostic with US-PGPUB;iOR ON 2008/10/10
tone) USPAT 11:07

S368 ii6 (diagnostic with DMT) US-PGPUB;§OR ON 2008/10/10
USPAT 11:08

S369 {6 375/222.ccls. and (diagnostic adj US-PGPUB;§OR ON 2008/10/10
information) and DMT USPAT 11:09

S370 i#2 "20020031167" US-PGPUB;{OR ON 2008/10/10
USPAT 14:18

371 §2 "20010047424" US-PGPUB;OR ON 2008/10/10
USPAT 14:21

S372 i1 "6697969".pn. US-PGPUB;OR J|ON 2008/10/10
USPAT ! 14:50
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S373 i1 "8510162".pn. US-PGPUB; {OR ON 2008/10/10
USPAT 15:10

S374 i1 (upgrad$7 adj firmware) with (cable {US-PGPUB;iOR ON 2008/10/10
adj modem) USPAT 15:26

S375 i1 (upgrad$7 adj firmware) same (cable {US-PGPUB;{OR ON 2008/10/10
adj modem) USPAT 15:27

8376 10 (upgrad$7 adj firmware) same (CMTS {US-PGPUB;3OR ON 2008/10/10
and TFTP) USPAT 15:27

S377 i1 (upgrad$7 adj firmware) and (CMTS {US-PGPUB;{OR ON 2008/10/10
and TFTP) USPAT 15:27

S378 932 (upgrad$7 adj firmware) US-PGPUB;{OR 4ON 2008/10/10
USPAT 15:27

S379 {29 (upgrad$7 adj firmware) same US-PGPUB;{{OR ON 2008/10/10
modem USPAT 15:28

S380 i1 CMTS and ((upgrad$7 adj firmware) {US-PGPUB;{OR ON 2008/10/10
same modem) USPAT 15:29

S381 {1 CMTS same (upgrad$7 adj firmware) {US-PGPUB;{OR ON 2008/10/10
USPAT 15:43

S382 1282 COMTS same (digital adj subscriber adj {{US-PGPUB;iiOR 4ON 2008/10/10
line) USPAT 15:49

S383 ({186 CMTS with (digital adj subscriber adj {#US-PGPUB;i{OR ON 2008/10/10
line) USPAT 15:49

S384 128 "375"/$.ccls. and (idle adj channel adj {US-PGPUB;:OR ON 2008/10/13
noise) USPAT  § 09:07

S385 30 "375"/$.ccls. and (diagnostic same US-PGPUB;iOR ON 2008/10/13
(idle adj channel adj noise)) USPAT 09:12

S386 i3 "375"/$.ccls. and (diagnostic and (idle {US-PGPUB;#OR JON 2008/10/13
_____ adj channel adj noise)) USPAT 09:12

S387 #20 (diagnostic and (idle adj channel adj {US-PGPUB;3{OR ON 2008/10/13
noise)) USPAT : 09:13

S388 i1 (diagnostic adj message) and (idle adj {{US-PGPUB;{OR ON 2008/10/13
channel adj noise) USPAT 09:15

S389 i1 (diagnostic ) and (idle adj channel adj {{US-PGPUB;{OR ON 2008/10/13
noise) and DMT USPAT 09:15

S390 i3 (diagnostic adj mode ) and (idle adj {US-PGPUB;iOR ON 2008/10/13
channel adj noise) USPAT 09:15

S391 i#15 (diagnostic ) and (idle adj channel adj {jUS-PGPUB;iOR ON 2008/10/13
noise) and modem USPAT 09:16

S392 420 (diagnostic ) and (idle adj channel adj {US-PGPUB;iOR ON 2008/10/13
noise) USPAT 09:17

S393 i1 "6631120".pn. US-PGPUB;OR ON 2008/10/13
USPAT 09:27

S394 {1 10/619691 US-PGPUB;{OR ON 2008/10/13
USPAT 10:17

S395 {12 09/755173 US-PGPUB;{OR §ON 2008/10/13
USPAT 10:39

S396 10 09/597926 US-PGPUB;OR ON 2008/10/13
USPAT 10:44

S397 i1 10/619691 US-PGPUB;OR ON 2009/04/28
USPAT 08:48

S398 i1 "6658052".pn. US-PGPUB;{OR ON 2009/04/28
USPAT 08:52

S399 {1353 (diagnostic adj message) US-PGPUB;:OR 4ON 2009/04/28
USPAT 08:53
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$400 {42 (diagnostic adj message) same US-PGPUB;{OR 4ON 2009/04/28
variables USPAT 08:53
$401 10 ((diagnostic adj message) same US-PGPUB;OR ON 2009/04/28
variables) and multicarrier USPAT { 08:53
$402 10 ((diagnostic adj message) same US-PGPUB;OR ON 2009/04/28
variables) and DMT USPAT 08:53
$403 2 ((diagnostic adj message) same US-PGPUB;{OR ON 2009/04/28
variables same array) USPAT 08:54
$404 i1 "7251199".pn. US-PGPUB; #OR HON 2009/04/28
USPAT 09:14
$405 i1 11/510121 US-PGPUB; iOR ON 2009/04/28
USPAT 09:31
$406 {345 (diagnostic near bits) US-PGPUB;{{OR ON 2009/04/29
USPAT 09:36
$407 {0 (diagnostic near bits) same (DMT) US-PGPUB;OR ON 2009/04/29
USPAT 09:37
$408 i1 (diagnostic near bits) and (DMT near {US-PGPUB;iOR ON 2009/04/29
symbol) USPAT 09:37
409 i1 (diagnostic near bits) same (symbol) {US-PGPUB;3OR ON 2009/04/29
USPAT i 09:38
$410 30 375/222.ccls. and ((diagnostic near US-PGPUB;{OR ON 2009/04/29
bits) same DMT) USPAT 09:39
$411 43 375/222.ccls. and ((diagnostic near US-PGPUB; {OR ON 2009/04/29
bits) ) USPAT 09:39
412 §0 375/222.ccls. and ((test near bits) US-PGPUB; {OR ON 2009/04/29
with DMT) USPAT 09:40
413 {1 375/222.ccls. and ((pattern near bits) {§jUS-PGPUB;iOR 4ON 2009/04/29
with DMT) USPAT 09:40
HA414 42 375/222.ccls. and (diagnostic near US-PGPUB;{{OR ON 2009/04/29
message) USPAT 09:41
$415 413 375/222.ccls. and (diagnostic with US-PGPUB;iOR ON 2009/04/29
messages) USPAT 09:42
416 {43 375/222.ccls. and (diagnostic with US-PGPUB;OR ON 2009/04/29
information) USPAT 09:47
$417 40 375/222.ccls. and ((diagnostic with US-PGPUB;{OR 4ON 2009/04/29
information) same variables same USPAT 09:48
DMT)
$418 {3 375/222.ccls. and ((diagnostic with US-PGPUB;iOR ON 2009/04/29
information) same variables ) USPAT 09:48
$419 10 375/222.ccls. and ((diagnostic with US-PGPUB;§OR 4ON 2009/04/29
information) same DMT) USPAT : 09:50
$420 9 375/222.ccls. and ((diagnostic with US-PGPUB;#OR ON 2009/04/29
information) and DMT) USPAT 09:50
421 40 375/222.ccls. and ((diagnostic with US-PGPUB;§OR ON 2009/04/29
mode) same DMT) USPAT 09:54
422 {4 375/222.ccls. and ((diagnostic with US-PGPUB; §OR ON 2009/04/29
symbol) ) USPAT 09:54
$423 1§28 375/222.ccls. and ((diagnostic with US-PGPUB;OR ON 2009/04/29
bits) ) USPAT 09:55
424 43 375/222 .ccls. and ((diagnostic with US-PGPUB;OR ON 2009/04/29
bits) ) and (channel near noise) USPAT 09:55
425 {7 "375"/$.ccls. and ((diagnostic with US-PGPUB;{OR ON 2009/04/29
bits) ) and (channel near noise) USPAT 09:56
$426 i3 "375"/$.ccls. and ((diagnostic with US-PGPUB;{OR iON 2009/04/29
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E [ Elsymbols) ) and (channel near noise) §§USPAT ! §|10:02 :

$A427 i3 ((diagnostic with symbols) ) and US-PGPUB;:{OR ON 2009/04/29
(channel near noise) USPAT  § 10:03

$428 10 ((diagnostic with DMT) ) and (channel {US-PGPUB;{OR ON 2009/04/29
near noise) USPAT 10:03

$429 {188 ((diagnostic with information) ) and  {US-PGPUB;{OR ON 2009/04/29
(channel near noise) USPAT 10:03

$430 §3 ((diagnostic with information) ) same {US-PGPUB;{{OR ON 2009/04/29
(channel near noise) USPAT 10:03

431 {0 ((diagnostic with DMT) ) same US-PGPUB;{{OR ON 2009/04/29
(channel near noise) USPAT 10:04

$432 {0 ((diagnostic same DMT) ) same US-PGPUB;{{OR ON 2009/04/29
(channel near noise) USPAT 10:04

$433 i1 "6631130".pn. US-PGPUB; {OR 4ON 2009/04/29
USPAT 10:05

$434 i1 "6631120".pn. US-PGPUB;iOR ON 2009/04/29
USPAT 10:06

$435 i1 "8788705".pn. US-PGPUB; OR ON 2009/04/29
USPAT 10:27

$436 10 (diagonostic with tone) US-PGPUB;{OR ON 2009/05/05
USPAT 12:00

$437 {781 (diagnostic with tone) US-PGPUB;{OR ON 2009/05/05
USPAT 12:01

$438 {10 "375"/$.ccls. and (diagnostic with US-PGPUB;{{OR i{ON 2009/05/05
tone) USPAT 12:01

$439 158 "375"/$.ccls. and (diagnostic with US-PGPUB; §OR ON 2009/05/05
bits) USPAT 12:02

$440 §11 "375"/$.ccls. and ((diagnostic adj US-PGPUB;{OR ON 2009/05/05
information) with bits) USPAT 12:02

$441 {0 "375"/$.ccls. and (map$7 same US-PGPUB;{OR ON 2009/05/05
(diagnostic adj information) same bits {USPAT 12:10

same tone)

$442 18781 "375"/$.ccls. and (map$7 same US-PGPUB;{OR ON 2009/05/05
(diagnostic ) ssame tone) USPAT 12:10

$443 10 "375"/$.ccls. and (map$7 with US-PGPUB;HOR 4ON 2009/05/05
(diagnostic ) with tone) USPAT 12:10

$444 10 "375"/$.ccls. and (map$7 with US-PGPUB;{OR ON 2009/05/05
\\\\\ (diagnostic ) with DMT) USPAT ‘ 12:10

$445 H0 (map$7 with (diagnostic ) with DMT) #US-PGPUB;OR ON 2009/05/05
USPAT 12:10

$446 H0 (map$7 with (test ) with DMT) US-PGPUB;OR ON 2009/05/05
\\\\\\\\\ USPAT 12:10

$447 310 ((diagnostic near bits) with DMT) US-PGPUB; OR ON 2009/05/05
USPAT 13:10

$448 0 ((diagnostic near bits) same DMT) US-PGPUB;OR 4ON 2009/05/05
USPAT 13:10

$449 §2 ((diagnostic with bits) same DMT) US-PGPUB;§OR ON 2009/05/05
USPAT 13:10

450 §0 ((diagnostic near bits) same tone) US-PGPUB;{OR ON 2009/05/05
USPAT 13:11

451 i1 "6658052".pn. US-PGPUB;OR JON 2009/05/05
USPAT 13:24

452 129 "375"/222.ccls. and (diagnostic adj US-PGPUB;{OR ON 2009/05/05
information) USPAT ! 14:22
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$453 i1 10/619691 US-PGPUB; {OR ON 2009/05/05
USPAT 14:32
$454 {22 (one adj bit) with DMT US-PGPUB;3OR ON 2009/05/05
USPAT 14:39
$455 {13 09/755173 US-PGPUB; OR ON 2009/05/05
USPAT 14:51
$456 {1 "6658052".pn. US-PGPUB; OR ON 2009/05/05
USPAT 14:51
$457 i1 "6658052".pn. US-PGPUB;3OR ON 2009/05/07
USPAT 11:23
$458 {1 10/619691 US-PGPUB;#OR ON 2009/05/07
USPAT 11:33
$459 i1 "6658052".pn. US-PGPUB; OR ON 2009/05/08
USPAT 06:38
$460 {7 (diagnostic adj information) same US-PGPUB; {OR ON 2009/05/08
(array) same variables USPAT {06:53
461 30 "375"/$.ccls. and ( (diagnostic adj US-PGPUB;{{OR ON 2009/05/08
information) same (array) same USPAT 06:53
variables)
462 {6 "375"/$.ccls. and ( (diagnostic adj US-PGPUB;{{OR ON 2009/05/08
information) same variables) USPAT 06:53
$4863 i3 "379"/$.ccls. and ( (diagnostic adj US-PGPUB;{OR 4ON 2009/05/08
information) same variables) USPAT 06:54
$464 21 "370"/$.ccls. and ( (diagnostic adj] US-PGPUB;iOR ON 2009/05/08
information) same variables) USPAT 06:54
$465 #10 "370"/$.ccls. and ( (diagnostic adj US-PGPUB;3OR ON 2009/05/08
information) same variables) and USPAT 06:55
modems !
$466 {2 (message with bits with diagnostic) US-PGPUB;OR ON 2010/05/27
same DMT USPAT 09:45
467 30 (message with bits with test) same US-PGPUB;:OR ON 2010/05/27
JoMT USPAT il 09:46
$468 30 (message with bits with test$6) same {US-PGPUB;i{OR ON 2010/05/27
DMT USPAT 09:46
$469 19 (message with test$6) same DMT US-PGPUB;iOR ON 2010/05/27
USPAT ! 09:46
$470 45 "375"/$.ccls. and "370"/$.ccls. and US-PGPUB;#OR ON 2010/05/27
((test$6 with tone) same DMT) USPAT 09:47
SA71 {11 ((digital with test$6 with tone) same {{US-PGPUB;3OR ON 2010/05/27
DMT) USPAT 10:10
$472 43 "375"/$.ccls. and "370"/$.ccls. and US-PGPUB;#OR ON 2010/05/27
((test$6 with bit with tone) and DMT) {USPAT 10:11
S473 163 "375"/$.ccls. and "370"/$.ccls. and US-PGPUB;OR ON 2010/05/27
((modulat$5 with bit with tone) and  {{USPAT 10:12
DMT)
474 40 "375"/$.ccls. and "370"/$.ccls. and US-PGPUB;H{OR {ON 2010/05/27
((modulat$5 with bits with tone) and {USPAT 10:13
(test adj information) and DMT)
S475 §2 "375"/$.ccls. and "370"/$.ccls. and US-PGPUB;{OR ON 2010/05/27
((modulat$5 with bit with tone) and  {USPAT 10:18
DMT) and (data near variables)
$476 H0 "375"/$.ccls. and "370"/$.ccls. and US-PGPUB;{OR ON 2010/05/27
((modulat$5 with bit with tone with ~ §USPAT 10:20
(channel adj noisg)) and DMT) & 4
SA77 i1 {{"375"/$.ccls. and "370"/$.ccls. and US-PGPUB;{OR {ON §2010/05/27;
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((modulat$5 with bit with tone) same {USPAT 10:21
(channel adj noise)) and DMT !

$478 i3 ((modulat$5 with bit with tone) same {US-PGPUB;:{OR ON 2010/05/27
(channel adj noise)) and DMT USPAT 10:24

$479 i1 (send with (channel adj noise)) and  {US-PGPUB;;{OR ON 2010/05/27
DMT USPAT 10:26

$480 {7 (messag$3 with (channel adj noise)) {US-PGPUB;{{OR ON 2010/05/27
and DMT USPAT 10:27

481 4 (bits with DMT with (channel adj US-PGPUB;{OR 4ON 2010/05/27
noise)) and DMT USPAT ; 10:28

$482 11656 message same variable same test US-PGPUB;OR ON 2010/06/03
USPAT : 09:44

483 i3 message same variable same test US-PGPUB;OR ON 2010/06/03
same DMT USPAT 09:44

484 10 message same variable same test US-PGPUB;{OR ON 2010/06/03
same QAM USPAT 09:44

$485 #19 (message same variable same test) US-PGPUB;§OR HON 2010/06/03
and DMT USPAT 09:45

5486 i1 "6658052".pn. US-PGPUB; iOR J|ON 2010/06/03
USPAT 09:47

$487 i1 "6445773".pn. US-PGPUB;OR ON 2010/06/03
USPAT 10:48

$488 i1 "6075821".pn. US-PGPUB;OR ON 2010/06/03
USPAT 11:11

$489 i1 12/477742 US-PGPUB;{OR JON 2010/06/14
USPAT 09:18

$490 i1 "7570686".pn. US-PGPUB;OR ON 2010/06/14
USPAT 09:22

$491 i1 "6658052".pn. US-PGPUB;{OR ON 2010/06/14
USPAT 09:25

$492 {18 "375"/$.ccls. and (diagnostic near US-PGPUB;OR ON 2010/06/14
message) USPAT 09:38

493 2 "375"/$.ccls. and "379"/$.ccls. and US-PGPUB;OR ON 2010/06/14
(diagnostic near message) USPAT 09:38

494 {2 DMT same (diagnostic near message) {{US-PGPUB;{{OR 4ON 2010/06/14
USPAT 09:48

$495 2 DMT and ((diagnostic near message) {{US-PGPUB;3OR ON 2010/06/14
\\\\\ same (channel adj noise)) USPAT : 09:49

$496 i3 DMT and ((diagnostic near message) {US-PGPUB;iOR ON 2010/06/14
and (channel adj noise)) USPAT 09:49

$497 42 ((diagnostic near message) same US-PGPUB;OR ON 2010/06/14
{Hi(channel adj noise)) USPAT  § 10:00

$498 i3 ((diagnostic near message) and US-PGPUB;#OR ON 2010/06/14
(channel adj noise)) USPAT 10:02

$499 i1 "6445773".pn. US-PGPUB;#OR ON 2010/06/14
USPAT 10:29

S500 {6 "375"/$.ccls. and (message same test {{US-PGPUB;#OR ON 2010/08/04
same DMT) USPAT 10:00

S501 {144 "375"/$.ccls. and (test near message) {US-PGPUB;{OR ON 2010/08/04
USPAT 10:01

S502 {0 "375"/$.ccls. and ((test near US-PGPUB;#OR HON 2010/08/04
message) same DMT) USPAT 10:01

S508 i1 "375"/$.ccls. and ((test near US-PGPUB;#OR ON 2010/08/04
message) and DMT) USPAT ; 10:01
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S504 i1 "6445773".pn. US-PGPUB; {OR ON 2010/08/04
USPAT 10:11

S505 {8 (DMT with tone) same (channel near {US-PGPUB;3OR ON 2010/08/04
noise) USPAT 10:18

S506 {365 (tone with test with information) US-PGPUB;{OR ON 2010/08/04
USPAT 10:21

S507 {415 (tone near test near information) US-PGPUB; OR ON 2010/08/04
USPAT 10:21

S508 {58 message with (DMT adj symbols) US-PGPUB; {OR 4ON 2010/08/04
USPAT 10:30

S509 2 message with (DMT adj symbols) with {US-PGPUB; {OR ON 2010/08/04
(channel adj noise) USPAT 10:30

S510 {4 message with (DMT adj symbols) with {US-PGPUB;{OR ON 2010/08/04
(noise) USPAT 10:30

S511 30 (test near2 information) with (DMT US-PGPUB;{OR ON 2010/08/04
adj symbols) USPAT 10:32

S512 30 (test near information) with (DMT adj {{US-PGPUB;iOR 4ON 2010/08/04
symbols) USPAT 10:32

S513 {0 (test with information) with (DMT adj {§US-PGPUB;iOR iHON 2010/08/04
symbols) USPAT 10:32

S514 10 (test with information) with (DMT adj {US-PGPUB;;OR ON 2010/08/04
symbol) USPAT 10:32

S515 38 (test with information) with (DMT ) US-PGPUB;:OR ON 2010/08/04
USPAT 10:32

S516 i1 "8658052".pn. US-PGPUB; §OR ON 2010/08/04
USPAT 10:35

S517 {0 (test near result) with (DMT adj US-PGPUB;{OR ON 2010/08/04
symbols) USPAT : 10:42

S518 {0 (test near result) with (DMT adj tine) {US-PGPUB;{OR ON 2010/08/04
USPAT 10:42

S519 {0 (test near result) with (DMT adj tone) {{US-PGPUB;{OR ON 2010/08/04
USPAT 10:42

S§520 #295 (test near result) with (tones) US-PGPUB;iOR ON 2010/08/04
““““““““ USPAT 10:42

S521 25 (test near result) near (tones) US-PGPUB;{OR ON 2010/08/04
USPAT 10:43

S522 30 DMT and ((test near result) near US-PGPUB;{OR ON 2010/08/04
(tones)) USPAT 10:43

$523 0 DMT and ((test near result) near US-PGPUB;{OR ON 2010/08/04
(tone)) USPAT 10:43

S524 8 DMT and ((test near result) with US-PGPUB; §OR ON 2010/08/04
(tone)) USPAT 10:44

8525 i1 11/911155 US-PGPUB;{OR 4ON 2010/08/11
USPAT 11:20

S526 {1 12/477742 US-PGPUB;{OR ON 2010/08/27
USPAT ; 10:10

8527 #6310 "375"/$.ccls. and (message with bits  {US-PGPUB;§OR ON 2010/12/01
wit DMT) USPAT 14:53

S528 138 "375"/$.ccls. and (message with bits  {US-PGPUB;OR ON 2010/12/01
with DMT) USPAT 14:53

S529 i{0 (map with test adj bit) with DMT US-PGPUB;OR iION 2010/12/07
USPAT 14:00

S530 12948 (message with test with information) {US-PGPUB;iOR 4ON 2010/12/07
USPAT 14:02
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S531 {3 (message with test with information) {US-PGPUB;{OR 4ON 2010/12/07
same (DMT adj symbol) USPAT 14:03

S532 {116 (modulat$ with bit with (DMT near US-PGPUB; OR ON 2010/12/09
symbols)) USPAT 10:32

S533 {12 (modulat$ with message with bit with §US-PGPUB;3OR ON 2010/12/09
(DMT near symbols)) USPAT 10:32

8534 §0 (modulat$ with (test near bit) with US-PGPUB;iOR ON 2010/12/09
(DMT near symbols)) USPAT 10:39

S535 i3 (modulat$ with (test with bit) with US-PGPUB; {OR 4ON 2010/12/09
(DMT near symbols)) USPAT ; 10:39

S536 i1 "6781513".pn. US-PGPUB;OR ON 2010/12/09
USPAT : 10:46

8537 i1 "7043049".pn. US-PGPUB;{OR ON 2010/12/09
USPAT 11:46

S538 i1 "5848155".pn. US-PGPUB;{OR ON 2010/12/09
USPAT 14:44

S539 i1 11/166540 US-PGPUB;#OR ON 2010/12/09
USPAT 14:48

3/11/2012 9:38:14 AM
C:\ Users\ ktran5\ Documents\ EAST\ Workspaces\ 12779708.wsp
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Substitute for form 1449A/PTO Complete if Known
IApplication Number 12/779,660

INFORMATION DISCLOSURE Filing Date May 13, 2010
STATEMENT BY AP PLICANT First Named Inventor David M. Krinsky
IArt Unit 2611

Examiner Name
Sheet I 1 ’ of | 1 IAttorney Docket Number 5550-2-CON-2-1-1

U.S. PATENT DOCUMENTS

Examiner | Cite | Document Number Publication Date Name of Patentee of Pages, Columns, Lines, Where

Initials* No." | Number-kind Code 24 MM-DD-YYYY Applicant of Cited Document | Relevant Passages or Relevant
Figures Appear

KCT/ 1 6781513 08/24/04 Korkosz et al.

FOREIGN PATENT DOCUMENTS

Examiner Cite | Foreign Patent Document Publication |Name of Patentee or Pages, Columns, T
Initials* No.” Date Applicant of Cited Document | Lines, Where
Country Code®; Number?; Kind MM-DD-YYYY Relevant
Code® (if known) Passages or
Relevant Figures
Appear

OTHER ART (Including Author, Title, Date, Pertinent Pages, etc.)

Examiner Cite
Initials* No.!

e 2 |"Asymmetric Digital Subscriber Line (ADSL) Transceivers," ITU-T G.992.1, Jun. 1999, pp. 91-117,
IKCT/ 125, 126, 131, 132

KCT/ 3 [Notice of Allowance for Canadian Patent Application No. 2,394,491, dated Jul. 16, 2010 (Attorney
' ' Ref. No. 5550-2-PCA)

; . 4  |Official Action for European Patent Application No. EP 06022008, mailed Jul. 7, 2010 (Attorney
IKGT] Ref. No. 5550-2-PEP5)

5 |Official Action (including translation) for Japanese Patent Application No. 2001-552611, mailed
Aug. 2, 2010 (Attorney Ref. No. 55650-2-PJP)

' 6 [|Official Action (including translation) for Japanese Patent Application No. 2008-191051, mailed
KCT/ Jul. 26, 2010 (Attorney Ref. No. 5550-2-PJP-DIV)

o 7  |Official Action for U.S. Patent Application No. 12/477,742, mailed Aug. 16, 2010 (Attorney Ref. No.
KCT/ 5550-2-CON-2-1)

- 8 |Notice of Allowability for U.S. Patent Application No. 12/477,742, mailed Sep. 7, 2010 (Attorney
IKCT Ref. No. 5550-2-CON-2-1)

Examiner /Khanh Tran/ (03/11/2012) Date 08/11/2012

Signature Considered

*EXAMINER: Initial if reference is considered, whether or not citation is in conformance and not considered. Include copy of this
form with next communication to applicant.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /KCT,

Page 141 of 283

[H C TRAN



Substitute for form 1449A/PTO Compilete if Known
Application Number 12/779,660
INFORMATION DISCLOSURE Fiing Date May 13, 2010
STATEMENT BY APPLICANT First Named Inventor David M. Krinsky
Art Unit 2611
Examiner Name Fan, Chieh M.
Sheet l 1 ‘ of l 1 ttorney Docket Number 5550-2-CON-2-1-1

U.S. PATENT DOCUMENTS

Examiner | Cite | Document Number Publication Date Name of Patentee of Pages, Columns, Lines, Where
Initials* No." | Number-kind Code 2 kv MM-DD-YYYY Applicant of Cited Document | Relevant Passages or Relevant
Figures Appear

FOREIGN PATENT DOCUMENTS

Examiner Cite [Foreign Patent Document Publication {Name of Patentee or Pages, Columns, T
Initials™ No.! Date Applicant of Cited Document | Lines, Where
Country Code®; Number*; Kind MM-DD-YYYY Relevant
Code® (if known) Passages or
Relevant Figures
Appear

OTHER ART (Including Author, Title, Date, Pertinent Pages, etc.)

Examiner Cite
Initials* No.!

1 |Notice of Acceptance for Australian Patent Application No. 2009222537, dated Aug. 25, 2011
(Attorney Ref. No. 5550-2-PAU-4-DIV-2)

2  |Official Action for Canadian Patent Application No. 2,726,826, dated Jun. 30, 2011 (Attorney Ref.
No. 5550-2-PCA-DIV)

Examiner Date
Signature Considered

*EXAMINER: Initial if reference is considered, whether or not citation is in conformance and not considered. Include copy of this
form with next communication to applicant.
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Electronic Acknowledgement Receipt

EFS ID: 11093009
Application Number: 12779660
International Application Number:
Confirmation Number: 8981

Title of Invention:

Multicarrier Modulation Messaging for Power Level Per Subchannel

Information

First Named Inventor/Applicant Name:

David M. Krinsky

Customer Number: 62574
Filer: Jason Vick/Amy Duarte
Filer Authorized By: Jason Vick

Attorney Docket Number:

5550-2-CON2-1-1

Receipt Date: 30-SEP-2011
Filing Date: 13-MAY-2010
Time Stamp: 18:50:25

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document o . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
335261
1 IDS_05.pdf yes 4

69e36dd578bela7dc864741c2479d7365
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Multipart Description/PDF files in .zip description
Document Description Start End
Transmittal Letter 1 3
Information Disclosure Statement (IDS) Form (SBO8) 4 4
Warnings:
Information:
5550-2-PAU-4 s
2 Non Patent Literature DIV-2_NOA_2011-08-25.pdf no 3
c37e9ded 1fad2bc5 1b89¢52910ec4 1bc550)
8108
Warnings:
Information:
5550-2-PCA 216248
3 Non Patent Literature DIV_OA_2011-06-30.pdf no 2
97416¢585179a12f2f2fb268156c6bf02d 3fc|
Warnings:
Information:
Total Files Size (in bytes):I 665687

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 applicationasa
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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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re the Application of: ) Group Art Unit: 2611
KRINSKY et al. g Confirmation No.: 8981
Serial No.: 12/779,660 )  Examiner: Fan, Chieh M,
Filed: May 13, 2010 ;
. SUPPLEMENTAL
Atty. File No.: 5550-2-CON-2-1-1 ; INFORMATION DISCLOSURE
Entitled: “Multicarrier Modulation Messaging for ) STATEMENT
Power Level Per Subchannel Information” )

Electronically Submitted

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

Dear Sir:
The references cited on attached Form PTO-1449 are being called to the attention

of the Examiner.

= Copies of the cited non-patent and/or foreign references are enclosed herewith.

] Copies of the cited U.S. patents and/or patent applications are enclosed herewith.

L] Copies of the cited U.S. patents/patent application publications are not enclosed in

accordance with 37 C.F.R. § 1.98(a).

[] Copies of the cited references are not enclosed, in accordance with 37 C.F.R.

§ 1.98(d), because the references were cited by or submitted to the U.S. Patent and

Trademark Office in prior application Serial No. filed

which is relied upon for an earlier filing date under 35 U.S.C. § 120.

] To the best of applicants’ belief, the pertinence of the foreign-language references
are believed to be summarized in the attached English abstracts and/or in the figures,
although applicants do not necessarily vouch for the accuracy of the translation.

L] Examiner’s attention is drawn to the following related applications:

Serial No. filed (Attorney Ref. No. )
Serial No. filed (Attorney Ref. No. )
] Other:

Submission of the above information is not intended as an admission that any item
is citable under the statutes or rules to support a rejection, that any item disclosed
represents analogous art, or that those skilled in the art would refer to or recognize the
pertinence of any reference without the benefit of hindsight, nor should an inference be
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drawn as to the pertinence of the references based on the order in which they are presented.
Submission of this statement should not be taken as an indication that a search has been
conducted, or that no better art exists.

It is respectfully requested that the cited information be expressly considered

during the prosecution of this application and the references made of record therein.

FEES

@ 37 CFR 1.97(b): No fee is believed due in connection with this submission, because the information disclosure statement
submitted herewith is satisfied by one of the following conditions (“X” indicates satisfaction):

Within three months of the filing date of a national application other than a continued prosecution
application under 37 CFR 1.53(d), or

D Within three months of the date of entry of the national stage as set forth in § 1.491 in an international
application, or

@ Before the mailing date of a first Office Action on the merits, or

I:l Before the mailing of a first Office action after the filing of a request for continued examination under
37CFR 1.114,

Although no fee is believed due, if any fee is deemed due in connection with this submission, please charge such fee to
Deposit Account 19-1970.

D 37 CFR 1.97(c): The information disclosure statement transmitted herewith is being filed after all the above conditions (37
CFR 1.97(b)), but before the mailing date of any one of the following conditions:

(1) a final action under 37 CF.R. 1.113, or

(2) a notice of allowance under 37 CF.R. 1311, or

(3) an action that otherwise closes prosecution in the application.
This Information Disclosure Statement is accompanied by:

A Certification (below) as specified by 37 C.F.R. 1.97(e). Although no fee is believed due, if any fee is deemed
due in connection with this submission, please charge such fee to Deposit Account 19-1970.
OR

D Please charge Deposit Account 19-1970 in the amount of $180.00 for the fee set forth in 37 CF.R. 1.17(p) for
submission of an information disclosure statement. Please credit any overpayment or charge any underpayment to Deposit
Account 19-1970.

D | 37 CFR 1.97(d): This Information Disclosure Statement is being submitted after the period specified in 37 CFR 1.97(c).
This information Disclosure Statement includes a Certification (below) as specified by 37 C.F.R. 1.97(e)
AND
D Applicants hereby requests consideration of the reference(s) disclosed herein. Please charge Deposit Account

19-1970 in the amount of $180.00 under 37 C.F.R. 1.17(p). Please credit any overpayment or charge any underpayment to
Deposit Account 19-1970. Election to pay the fee should not be taken as an indication that applicant(s) cannot execute a
certification.
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Certification (37 C.F.R. 1.97(e))
(Applicable only if checked)

The undersigned certifies that:

[ ] Each item of information contained in this information disclosure statement was
first cited in any communication from a foreign patent office in a counterpart foreign
application not more than three months prior to the filing of this statement. 37 C.F.R,
1.97(e)(1).

[] A copy of the communication from the foreign patent office is enclosed.

OR

[ ] No item of information contained in this information disclosure statement was
cited in a communication from a foreign patent office in a counterpart foreign
application, and, to the knowledge of the undersigned after making reasonable
inquiry, no item of information contained in this Information Disclosure Statement
was known to any individual designated in 37 C.F.R. 1.56(c) more than three months
prior to the filing of this statement. 37 C.F.R. 1.97(e)}(2).

Date:

Respectfully submitted,

SHERIDAN ROSS P.C.

By:  —
_JasowrH. Vick
=" Registration No. 45,285

P 1560 Broadway, Suite 1200
4 Denver, Colorado 80202-5141
30 Depr A (303) 863-9700
3
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Substitute for form 1449A/PTO Complete if Known
Application Number 12/779,660
INFORMATION DISCLOSURE S Do Moy 13,2010
STATEMENT BY APPLICANT s Nomes e YTV
Art Unit 2611
Examiner Name Ghayour, Mohammad H.
Sheet | 1 | of | 2 Attorney Docket Number 5550-2-CON-2-1-1
U.S. PATENT DOCUMENTS
Examiner | Cite | Document Number Publication Date Name of Patentee of Pages, Columns, Lines, Where
Initials* No." | Number-kind Code 2 ¥ MM-DD-YYYY Applicant of Cited Document | Relevant Passages or Relevant
Figures Appear
1 5612960 03/18/97 Stevens et al.
FOREIGN PATENT DOCUMENTS
Examiner Cite Foreign Patent Document Publication [Name of Patentee or Pages, Columns, T®
IInitials® No." R Date IApplicant of Cited Document | Lines, Where
Country Code”; Number“; Kind MM-DD-YYYY Relevant
Code® (if known) Passages or
Relevant Figures
Appear
OTHER ART (Including Author, Title, Date, Pertinent Pages, etc.)
Examiner Cite
|initials* No.
2 |ITU-T Recommendation G.992.2, "Splitterless asymmetric digital subscriber line ( ADSL)
transceivers," International Telecommunication Union, Jun. 1999, 179 pages
3 |ITU-T Recommendation G.994.1, "Handshake procedures for digital subscriber line (DSL)
transceivers," International Telecommunication Union, Jun. 1999, 56 pages
4  |Notice of Acceptance for Australian Patent Application No. 2004203321, dated Aug. 7, 2008
(Attorney Ref. No. 5550-2-PAU-4)
5 |Examination Report for Australian Patent Application No. 2009222537, dated Mar. 21, 2011
(Attorney Ref. No. 5550-2-PAU-4-DIV-2)
6 |[Examination Report for Australian Patent Application No. 2009222537, dated May 27, 2011
(Attorney Ref. No. 5550-2-PAU-4-DIV-2)
7 |Communication Under Rule 71(3) EPC for European Patent Application No. EP 06022008, dated
Apr. 4, 2011 (Attorney Ref. No. 5550-2-PEP-5)
8 |Official Action (including translation) for Japanese Patent Application No. 2001-552611, mailed
Mar. 28, 2011 (Attorney Ref. No. 5550-2-PJP)
9 |Notice of Allowance for Japanese Patent Application No. 2008-190051, mailed Mar. 14, 2011
(Attorney Ref. No. 5550-2-PJP-DIV)
Examiner Date
Signature Considered

*EXAMINER: Initial if reference is considered, whether or not citation is in conformance and not considered. Include copy of this
form with next communication to applicant.
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Substitute for form 1449A/PTO

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

Complete if Known

Application Number 12/779,660

Filing Date May 13,2010
First Named Inventor [David M. Krinsky
Art Unit 2611

Examiner Name

(Ghayour, Mohammad H.

Sheet | 2 | of | 2 Attorney Docket Number 5550-2-CON-2-1-1
10 [Official Action for U.S. Patent Application No. 09/755,173, mailed Jun. 20, 2002 (Attorney Ref. No.
5550-2)
11 |Official Action for U.S. Patent Application No. 09/755,173, mailed Sep. 24, 2002 (Attorney Ref. No.
5550-2)
12 |Official Action for U.S. Patent Application No. 09/755,173, mailed Mar. 14, 2003 (Attorney Ref. No.
5550-2)
13 |Notice of Allowance for U.S. Patent Application No. 09/755,173, mailed Jul. 1, 2003 (Attorney Ref.
No. 5550-2)
Examiner Date
Signature Considered

*EXAMINER: Initial if reference is considered, whether or not citation is in conformance and not considered. Include copy of this
form with next communication to applicant.
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Electronic Acknowledgement Receipt

EFS ID: 10233482
Application Number: 12779660
International Application Number:
Confirmation Number: 8981

Title of Invention:

Information

Multicarrier Modulation Messaging for Power Level Per Subchannel

First Named Inventor/Applicant Name:

David M. Krinsky

Customer Number: 62574
Filer: Jason Vick/Amy Duarte
Filer Authorized By: Jason Vick

Attorney Docket Number:

5550-2-CON2-1-1

Receipt Date: 03-JUN-2011
Filing Date: 13-MAY-2010
Time Stamp: 19:41:16

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document o . File Size(Bytes)/ Multi Pages
D tD t FileN f . .
Number ocument Description fle Name Message Digest | Part/.zip| (ifappl.)
ITU- 20989447
1 Non Patent Literature T_Recommendation_G992_2_ no 179
6-1999.pdf 720d0b31fca3s 3c8b3c0d 1 faBa36d25b83e
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Warnings:

Information:
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ITU- 2054195
2 Non Patent Literature T_Recommendation_G994-1_0 no 56
6-1999.pdf 5cf135f4d19cc6d2da72898847 ceaad 36ded
Warnings:
Information:
55502 161415
3 Non Patent Literature PAU-4_NOA_2008-08-07.pdf no 2
8ae89246eb5¢72cd735¢7e75bf75ff0d03f1
400e
Warnings:
Information:
5550-2-PAU-4 106842
4 Non Patent Literature DIV-2_OA_03-21-2011.pdf no 2
6f212e59c6e2bad87b6e7e3285e6083 1a2b)
092e
Warnings:
Information:
5550-2-PAU-4 103544
5 Non Patent Literature DIV-2_OA_2011-05-27.pdf no 2
62f1a7¢8f81b79b09%ed0f9df60207cb31ad0)
Warnings:
Information:
5550-2- 1118938
6 Non Patent Literature PEP-5_Communication_713EP no 24
C_04-04-2011.pdf aa1de93f8b730f2a5ac628b3f1b4ddd492d
25ad3
Warnings:
Information:
5550-2-PJP 75106
7 Non Patent Literature DIV_NOA_03-14-2011.pdf no 3
82d1c2448a90e4e89ba3665bc16df1c8172)
Warnings:
Information:
520919
8 Non Patent Literature 5550-2_OA_2002-06-20.pdf no 6
89434121207e74641356e47c21b645¢1957
e7400
Warnings:
Information:
536559
9 Non Patent Literature 5550-2_0A_2002-09-24.pdf no 6
38636095cd805b446dcae8c508b48479faal
Warnings:
Information:
576265
10 Non Patent Literature 5550-2_0OA_2003-03-14.pdf no 7
3e1fdb159¢760036e282d5f8b0147bbadd2
5155
Warnings:
Information:
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11 Non Patent Literature 5550-2_NOA_2003-07-01.pdf no 7
8fbcd d685998e2650ch2293¢68432a95040)
7e251
Warnings:
Information:
5550-2-PJP_OA_03-28-2011 114068
12 Non Patent Literature - df_ ' no 4
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Warnings:
Information:
372355
13 IDS_04.pdf yes 5
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Transmittal Letter 1 3
Information Disclosure Statement (IDS) Form (SB08) 4 5
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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 asa
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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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re the Application of: ) Group Art Unit: 2611

KRINSKY et al. 3 Confirmation No.: 8981
Serial No.: 12/779,660 ) Examiner: Ghayour, Mohammad H.
Filed: May 13, 2010 3

. , SUPPLEMENTAL
Atty. File No.: 5550-2-CON-2-1-1 g INFORMATION DISCLOSURE
Entitled: “Multicarrier Modulation Messaging for ) STATEMENT
Power Level Per Subchannel Information” )

Electronically Submitted

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

Dear Sir:

The references cited on attached Form PTO-1449 are being called to the attention
of the Examiner.
X Copies of the cited non-patent and/or foreign references are enclosed herewith.
L] Copies of the cited U.S. patents and/or patent applications are enclosed herewith.
X Copies of the cited U.S. patents/patent application publications are not enclosed in
accordance with 37 C.F.R. § 1.98(a).
] Copies of the cited references are not enclosed, in accordance with 37 C.F.R.
§ 1.98(d), because the references were cited by or submitted to the U.S. Patent and
Trademark Office in prior application Serial No. filed

which is relied upon for an earlier filing date under 35 U.S.C. § 120.

X To the best of applicants’ belief, the pertinence of the foreign-language references
are believed to be summarized in the attached English translations and/or in the figures,
although applicants do not necessarily vouch for the accuracy of the translation.

[]  Examiner’s attention is drawn to the following related applications:

Serial No. filed (Attorney Ref. No. )
Serial No. filed (Attorney Ref, No. )
[]  Other:

Submission of the above information is not intended as an admission that any item
is citable under the statutes or rules to support a rejection, that any item disclosed
represents analogous art, or that those skilled in the art would refer to or recognize the
pertinence of any reference without the benefit of hindsight, nor should an inference be
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drawn as to the pertinence of the references based on the order in which they are presented.
Submission of this statement should not be taken as an indication that a search has been
conducted, or that no better art exists.

It is respectfully requested that the cited information be expressly considered
during the prosecution of this application and the references made of record therein.

FEES

N 37 CFR 1.97(b): No fee is believed due in connection with this submission, because the information disclosure statement
submitted herewith is satisfied by one of the following conditions (“X” indicates satisfaction):

Within three months of the filing date of a national application other than a continued prosecution
application under 37 CFR 1.53(d), or
D Within three months of the date of entry into the national stage of an international application as set
forth in 37 CFR 1.491 or

’x‘ Before the mailing date of a first Office Action on the merits, or

D Before the mailing of a first Office action after the filing of a request for continued examination under
37CFR 1.114,

Although no fee is believed due, if any fee is deemed due in connection with this submission, please charge such fee to

Deposit Account 19-1970.

I:l 37 CFR 1.97(c): The information disclosure statement transmitted herewith is being filed after all the above conditions (37
CFR 1.97(b)), but before the mailing date of one of the following conditions:

(1) a final action under 37 C.F.R. 1.113 or

(2) a notice of allowance under 37 CF.R. 1.311, or

(3) an action that otherwise closes prosecution in the application.
This Information Disclosure Statement is accompanied by:

A Certification (below) as specified by 37 C.F.R. 1.97(e). Although no fee is believed due, if any fee is deemed
due in connection with this submission, please charge such fee to Deposit Account 19-1970.
OR

[] . Please charge Deposit Account 19-1970 in the amount of $180.00 for the fee set forth in 37 C.F.R. 1.17(p) for
submission of an information disclosure statement. Please credit any overpayment or charge any underpayment to Deposit
Account 19-1970.

D 37 CFR 1.97(d): This Information Disclosure Statement is being submitted after the period specified in 37 CFR 1.97(c).

This information Disclosure Statement includes a Certification (below) as specified by 37 C.F.R. 1.97(¢)
AND

D Applicants hereby requests consideration of the reference(s) disclosed herein. Please charge Deposit Account
19-1970 in the amount of $180.00 under 37 C.F.R. 1.17(p). Please credit any overpayment or charge any underpayment to
Deposit Account 19-1970. Election to pay the fee should not be taken as an indication that applicant(s) cannot execute a
certification.
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Certification (37 C.F.R. 1.97(e))
(Applicable only if checked)

The undersigned certifies that:
[ ] Each item of information contained in this information disclosure statement was
first cited in any communication from a foreign patent office in a counterpart foreign
application not more than three months prior to the filing of this statement. 37 C.F.R.

1.97(e)(1).

] A copy of the communication from the foreign patent office is enclosed.

OR

[C] No item of information contained in this information disclosure statement was
cited in a communication from a foreign patent office in a counterpart foreign
application, and, to the knowledge of the undersigned after making reasonable
inquiry, no item of information contained in this Information Disclosure Statement
was known to any individual designated in 37 C.F.R. 1.56(c) more than three months

prior to the filing of this statement. 37 C.F.R. 1.97(e)(2).

Respectfully submitted,

SHERIDAN ROSS P.C.
P
By, ——  —

// “Jason H-V 1“61%w

o O

Date: 3 —.. ’{/

""" Registration No. 45,285

1560 Broadway, Suite 1200
Denver, Colorado 80202-5141
(303) 863-9700
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Substitute for form 1449A/PTO Complete if Known
IApplication Number 12/779,660
INFORMATION DISCLOSURE Fiing Date Moy 13, 2010
STATEMENT BY APPLICANT First Named Inventor David M. Krinsky
Art Unit 2611
Examiner Name Ghayour, Mohammad H.
Sheet l 1 l of , 2 Attorney Docket Number 5550-2-CON-2-1-1

{
3

U.S. PATENT DOCUMENTS

Examiner | Cite | Document Number Publication Date Name of Patentee of Pages, Columns, Lines, Where
Initials* No." | Number-kind Code 2 (k) MM-DD-YYYY Applicant of Cited Document | Relevant Passages or Relevant
Figures Appear
1 13/004254 Krinsky et al.
(filed 01-11-2011)

FOREIGN PATENT DOCUMENTS

Examiner Cite | Foreign Patent Document Publication [Name of Patentee or Pages, Columns, T®
Initials* No.! Date Applicant of Cited Document | Lines, Where
Country Code®; Number*; Kind MM-DD-YYYY Relevant
Code® (if known) Passages or
Relevant Figures|
Appear

OTHER ART (Including Author, Title, Date, Pertinent Pages, etc.)

Examiner Cite
Initials* No.

2  |Official Action for U.S. Patent Application No. 10/619,691, mailed Oct. 31, 2006 (5550-2-CON-2),
14 pages

3  |Official Action for U.S. Patent Application No. 10/619,691, mailed Mar. 30, 2007 (5550-2-CON-2),
11 pages

4  |Official Action for U.S. Patent Application No. 10/619,691, mailed Jun. 13, 2008 (5550-2-CON-2),
7 pages

5 |Official Action for U.S. Patent Application No. 10/619,691, mailed Oct. 20, 2008 (5550-2-CON-2),
11 pages

6  [Notice of Allowance for U.S. Patent Application No. 10/619,691, mailed May 15, 2009 (5550-2-
CON-2), 9 pages

7  |Notice of Allowance for U.S. Patent Application No. 10/619,691, mailed July 6, 2009 (5550-2-
CON-2), 5 pages

8 |Official Action for U.S. Patent Application No. 12/779,708, mailed Sep. 29, 2010 (Attorney Ref. No.
5550-2-CON-2-1-2), 6 pages

9  |Official Action for U.S. Patent Application No. 12/779,708, mailed Dec. 15, 2010 (Attorney Ref. No.
5560-2-CON-2-1-2), 6 pages

Examiner Date
Signature Considered

*EXAMINER: Initial if reference is considered, whether or not citation is in conformance and not considered. Include copy of this
form with next communication to applicant.
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Substitute for form 1449A/PTO

Complete if Known

IApplication Number 12/779,660
INFORMATION DISCLOSURE Fiing Dats Moy 13, 2010
STATEMENT BY APPLICANT First Named Inventor David M. Krinsky
Art Unit 2611
Examiner Name Ghayour, Mohammad H.
Sheet ’ 2 ‘ of [ 2 Attorney Docket Number 5550-2-CON-2-1-1

Ref. No. 56550-2-CON-2-1-2), 6 pages

10 |Notice of Allowance for U.S. Patent Application No. 12/779,708, mailed Jan. 3, 2011 (Attorney

Examiner
Signature

Date
Considered

*EXAMINER: Initial if reference is considered, whether or not citation is in conformance and not considered. Include copy of this
form with next communication to applicant.
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Electronic Acknowledgement Receipt

EFS ID: 9642249
Application Number: 12779660
International Application Number:
Confirmation Number: 8981

Title of Invention:

Multicarrier Modulation Messaging for Power Level Per Subchannel

Information

First Named Inventor/Applicant Name:

David M. Krinsky

Customer Number: 62574
Filer: Jason Vick/Nancy Davis
Filer Authorized By: Jason Vick

Attorney Docket Number:

5550-2-CON2-1-1

Receipt Date: 11-MAR-2011
Filing Date: 13-MAY-2010
Time Stamp: 15:35:05

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document o . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
419340
1 IDS_03.pdf yes 5

9669335233cb3bba7a4f800f63b473d3be0|
b30af

Page 158 of 283




Multipart Description/PDF files in .zip description
Document Description Start End
Transmittal Letter 1 3
Information Disclosure Statement (IDS) Filed (SB/08) 4 5
Warnings:
Information:
445804
2 NPL Documents 5550-2-CON2_OA_10-31-06.pdf no 14
827¢1498a2c2471307385d437484d38a253|
000e6
Warnings:
Information:
360505
3 NPL Documents 5550-2-CON2_OA_3-30-07.pdf no 11
4ce2475(7174d4adad1e93¢92148c62342aff|
Warnings:
Information:
213633
4 NPL Documents 5550-2-CON2_OA_6-13-08.pdf no 7
ed7c5e64d3a07730a9d 7fc9c2athdecded9y
a669
Warnings:
Information:
359739
5 NPL Documents 5550-2-CON2_OA_10-20-08.pdf no 11
90f874¢16321df138cd6d83e72f2ad7a8e46)
Warnings:
Information:
5550-2-CON2_NOA_5-15-09 362420
6 NPL Documents _df - ’ no 9
p 987db7c0dac929d6ae5d5 1f6d6969fd4497|
Warnings:
Information:
150837
7 NPL Documents 5550-2-CON2_NOA_7-6-09.pdf| no 5
0cb7376ch0fb55ea05c0329¢1 c04eec596eY)
7c1b
Warnings:
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55502 196746
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CON-2-1-2_OA_9-29-2010.pdf
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27a6d
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5550-2-

° NPL Documents CON-2-1-2_OA_12-15-2010.pd no 6
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Warnings:
Information:
55502 227245
10 NPL Documents CON-2-1-2_NOA_ 1-3-2011 pdf — no 6
601da 78eafocd31bcd8647d65982b5b600
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Warnings:

Information:

Total Files Size (in bytes):l 2941067

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.

Page 160 of 283




IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re the Application of:
David M. Krinsky
Serial No.: 12/779,660

) Group Art Unit: 2611

)

)

)
Filed: May 13, 2010 g

)

)

)

)

Confirmation No.: 8981

Examiner: Ghayour, Mohammad H.

. SUPPLEMENTAL
Atty. File No.: 5550-2-CON-2-1-1 INFORMATION DISCLOSURE
Entitled: “MULTICARRIER MODULATION STATEMENT

MESSAGING FOR POWER LEVEL PER

SUBCHANNEL INFORMATION” Electronically Submitted

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

Dear Sir:

The references cited on attached Form PTO-1449 are being called to the attention
of the Examiner.
= Copies of the cited non-patent and/or foreign references are enclosed herewith.
L] Copies of the cited U.S. patents and/or patent applications are enclosed herewith.
X Copies of the cited U.S. patents/patent application publications are not enclosed in
accordance with 37 C.F.R. § 1.98(a).
] Copies of the cited references are not enclosed, in accordance with 37 C.F.R.
§ 1.98(d), because the references were cited by or submitted to the U.S. Patent and
Trademark Office in prior application Serial No. filed

which is relied upon for an earlier filing date under 35 U.S.C. § 120.
] To the best of applicants’ belief, the pertinence of the foreign-language references
are believed to be summarized in the attached English abstracts and in the figures, although
applicants do not necessarily vouch for the accuracy of the translation,
X Examiner’s attention is drawn to the following related applications:

Serial No. 13/004,254 filed 0-1-11-2011 (Attorney Ref. No. 5550-2-CON-2-1-3)

[]  Other:
Submission of the above information is not intended as an admission that any item

is citable under the statutes or rules to support a rejection, that any item disclosed
represents analogous art, or that those skilled in the art would refer to or recognize the
pertinence of any reference without the benefit of hindsight, nor should an inference be
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drawn as to the pertinence of the references based on the order in which they are presented.
Submission of this statement should not be taken as an indication that a search has been
conducted, or that no better art exists.

It is respectfully requested that the cited information be expressly considered |

during the prosecution of this application and the references made of record therein.

FEES
Xl 37 CFR 1.97(b): No fee is believed due in connection with this submission, because the information disclosure statement
submitted herewith is satisfied by one of the following conditions (“X” indicates satisfaction): |

Within three months of the filing date of a national application other than a continued prosecution
application under 37 CFR 1.53(d), or

D Within three months of the date of entry into the national stage of an international application as set
forth in 37 CFR 1.491 or

& Before the mailing date of a first Office Action on the merits, or

D Before the mailing of a first Office action after the filing of a request for continued examination under
37CFR 1.114.

Although no fee is believed due, if any fee is deemed due in connection with this submission, please charge such fee to
Deposit Account 19-1970.

D 37 CFR 1.97(c): The information disclosure statement transmitted herewith is being filed after all the above conditions (37
CFR 1.97(b)), but before the mailing date of one of the following conditions:

(1) a final action under 37 C.F.R. 1.113 or

(2) a notice of allowance under 37 CF.R. 1.311, or

(3) an action that otherwise closes prosecution in the application,
This Information Disclosure Statement is accompanied by:

A Certification (below) as specified by 37 C.F.R. 1.97(¢). Although no fee is believed due, if any fee is deemed
due in connection with this submission, please charge such fee to Deposit Account 19-1970.
OR

D Please charge Deposit Account 19-1970 in the amount of $180.00 for the fee set forth in 37 C.F.R. 1.17(p) for
submission of an information disclosure statement. Please credit any overpayment or charge any underpayment to Deposit
Account 19-1970.

D 37 CFR 1.97(d): This Information Disclosure Statement is being submitted after the period specified in 37 CFR 1.97(c).
This information Disclosure Statement includes a Certification (below) as specified by 37 C.F.R. 1.97(¢)
AND
D Applicants hereby requests consideration of the reference(s) disclosed herein. Please charge Deposit Account

19-1970 in the amount of $180.00 under 37 C.F.R. 1.17(p). Please credit any overpayment or charge any underpayment to
Deposit Account 19-1970. Election to pay the fee should not be taken as an indication that applicant(s) cannot execute a
certification,
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Certification (37 C.F.R. 1.97(e))
(Applicable only if checked)

] The undersigned certifies that:
[] Each item of information contained in this information disclosure statement was
first cited in any communication from a foreign patent office in a counterpart foreign
application not more than three months prior to the filing of this statement. 37 C.F.R.
1.97(e)(1).
[] A copy of the communication from the foreign patent office is enclosed.

OR !

[ ] No item of information contained in this information disclosure statement was
cited in a communication from a foreign patent office in a counterpart foreign
application, and, to the knowledge of the undersigned after making reasonable
inquiry, no item of information contained in this Information Disclosure Statement
was known to any individual designated in 37 C.F.R. 1.56(c) more than three months
prior to the filing of this statement. 37 C.F.R. 1.97(e)(2).

Respectfully submitted,

SHERIDAN ROSS P.C.

By, =
= Jasom H. Vick
_— Registration No. 45,285
— 1560 Broadway, Suite 1200
Denver, Colorado 80202-5141
Date:__ [/ M V. (303) 863-9700
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re the Application of: David M. Krinsky Group Art Unit: 2611

Application No.: 12/779,660 Examiner: GHAYOUR, Mohammad H.

Filed: May 13, 2010 Confirmation No.: 8981

Atty. File No.: 5550-2-CON2-1-1

For: MULTICARRIER MODULATION MESSAGING FOR POWER LEVEL PER
SUBCHANNEL INFORMATION

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

SECOND PRELIMINARY AMENDMENT

Dear Sir:

Prior to the initial review of the above-identified patent application by the Examiner,
please enter the following Preliminary Amendment. Although Applicants do not believe that any
fees are due based upon the filing of this Preliminary Amendment, please charge any such fees to
Deposit Account 19-1970.

Please amend the above-identified patent application as follows:

Amendments to the Claims are shown in the listing of claims which begin on page 2 of
this paper.

Remarks begin on page 9 of this paper.

1 Attorney Docket No.: 5550-2-CON2-1-1
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AMENDMENTS TO THE CLAIMS:

This listing of claims will replace all prior versions, and listings, of claims in the

application.

Listing of Claims:

1. —43. (Cancelled)

44, (Previously Presented) A transceiver capable of transmitting test information over
a communication channel using multicarrier modulation comprising;:

a transmitter portion capable of transmitting a message, wherein the message comprises
one or more data variables that represent the test information, wherein bits in the message are
modulated onto DMT symbols using Quadrature Amplitude Modulation (QAM) with more than
1 bit per subchannel and wherein at least one data variable of the one or more data variables

comprises an array representing power level per subchannel information.

45. (Previously Presented) The transceiver of claim 44, wherein the power level per

subchannel information is based on a Reverb signal.

46.  (Previously Presented) A transceiver capable of receiving test information over a
communication channel using multicarrier modulation comprising:

a receiver portion capable of receiving a message, wherein the message comprises one or
more data variables that represent the test information, wherein bits in the message were
modulated onto DMT symbols using Quadrature Amplitude Modulation (QAM) with more than
1 bit per subchannel and wherein at least one data variable of the one or more data variables

comprises an array representing power level per subchannel information.

47.  (Previously Presented) The transceiver of claim 46, wherein the power level per

subchannel information is based on a Reverb signal.

48.  (Previously Presented) In a transceiver capable of transmitting test information

over a communication channel using multicarrier modulation, a method comprising:

2 Attorney Docket No.: 5550-2-CON2-1-1
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transmitting a message, wherein the message comprises one or more data variables that
represent the test information, wherein bits in the message are modulated onto DMT symbols
using Quadrature Amplitude Modulation (QAM) with more than 1 bit per subchannel and
wherein at least one data variable of the one or more data variables comprises an array

representing power level per subchannel information.

49. (Previously Presented) The method of claim 48, wherein the power level per

subchannel information is based on a Reverb signal.

50.  (Previously Presented) In a transceiver capable of receiving test information over
a communication channel using multicarrier modulation, a method comprising:

receiving a message, wherein the message comprises one or more data variables that
represent the test information, wherein bits in the message were modulated onto DMT symbols
using Quadrature Amplitude Modulation (QAM) with more than 1 bit per subchannel and
wherein at least one data variable of the one or more data variables comprises an array

representing power level per subchannel information.

51.  (Previously Presented) The method of claim 50, wherein the power level per

subchannel information is based on a Reverb signal.

52.  (Previously Presented) A non-transitory computer-readable information storage
media having stored thereon instructions that, if executed, cause a transceiver to perform a
method comprising:

transmitting a message, wherein the message comprises one or more data variables that
represent the test information, wherein bits in the message are modulated onto DMT symbols
using Quadrature Amplitude Modulation (QAM) with more than 1 bit per subchannel and
wherein at least one data variable of the one or more data variables comprises an array

representing power level per subchannel information.

53.  (Previously Presented) The media of claim 52, wherein the power level per

subchannel information is based on a Reverb signal.

3 Attorney Docket No.: 5550-2-CON2-1-1
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54.  (Previously Presented) A non-transitory computer-readable information storage
media having stored thereon instructions that, if executed, cause a transceiver to perform a
method comprising:

receiving a message, wherein the message comprises one or more data variables that
represent the test information, wherein bits in the message were modulated onto DMT symbols
using Quadrature Amplitude Modulation (QAM) with more than 1 bit per subchannel and
wherein at least one data variable of the one or more data variables comprises an array

representing power level per subchannel information.

55.  (Previously Presented) The media of claim 54, wherein the power level per

subchannel information is based on a Reverb signal.

56.  (New) A communications system for DSL service comprising a first DSL
transceiver capable of transmitting test information over a communication channel using
multicarrier modulation and a second DSL transceiver capable of receiving the test information
over the communication channel using multicarrier modulation comprising:

a transmitter portion of the first transceiver capable of transmitting a message, wherein
the message comprises one or more data variables that represent the test information, wherein
bits in the message are modulated onto DMT symbols using Quadrature Amplitude Modulation
(QAM) with more than 1 bit per subchannel and wherein at least one data variable of the one or
more data variables comprises an array representing Signal to Noise ratio per subchannel during
Showtime information; and ’

a receiver portion of the second transceiver capable of receiving the message, wherein the
message comprises the one or more data variables that represent the test information, wherein the
bits in the message were modulated onto the DMT symbols using Quadrature Amplitude
Modulation (QAM) with more than 1 bit per subchannel and wherein the at least one data
variable of the one or more data variables comprises the array representing Signal to Noise ratio

per subchannel during Showtime information.

57.  (New) In a communications system for DSL service with a first DSL transceiver

capable of transmitting test information over a communication channel using multicarrier

4 Attorney Docket No.: 5550-2-CON2-1-1

Page 167 of 283



modulation and a second DSL transceivér capable of receiving the test information over the
communication channel using multicarrier modulation, a method comprising:

transmitting a message from the first transceiver, wherein the message comprises one or
more data variables that represent the test information, wherein bits in the message are
modulated onto DMT symbols using Quadrature Amplitude Modulation (QAM) with more than
1 bit per subchannel and wherein at least one data variable of the one or more data variables
comprises an array representing Signal to Noise ratio per subchannel during Showtime
information; and

receiving the message at the second transceiver, wherein the message comprises the one
or more data variables that represent the test information, wherein the bits in the message were
modulated onto the DMT symbols using Quadrature Amplitude Modulation (QAM) with more
than 1 bit per subchannel and wherein the at least one data variable of the one or more data
variables comprises the array representing Signal to Noise ratio per subchannel during Showtime

information.

58.  (New) One or more non-transitory computer-readable information storage media
having stored thereon instructions that, if executed, cause a communications system for DSL
service to perform a method comprising:

transmitting a message from a first transceiver, wherein the message comprises one or
more data variables that represent the test information, wherein bits in the message are
modulated onto DMT symbols using Quadrature Amplitude Modulation (QAM) with more than
1 bit per subchannel and wherein at least one data variable of the one or more data variables
comprises an array representing Signal to Noise ratio per subchannel during Showtime
information; and

receiving the message at a second transceiver, wherein the message comprises the one or
more data variables that represent the test information, wherein the bits in the message were
modulated onto the DMT symbols using Quadrature Amplitude Modulation (QAM) with more
than 1 bit per subchannel and wherein the at least one data variable of the one or more data

variables comprises the array representing Signal to Noise ratio per subchannel during Showtime

information.

5 Attorney Docket No.: 5550-2-CON2-1-1
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59.  (New) A communications system for DSL service comprising a first DSL
transceiver capable of transmitting test information over a communication channel using
multicarrier modulation and a second DSL transceiver capable of receiving the test information
over the communication channel using multicarrier modulation comprising:

a transmitter portion capable of transmitting a message, wherein the message comprises
one or more data variables that represent the test information, wherein bits in the message are
modulated onto DMT symbols using Quadrature Amplitude Modulation (QAM) with more than
1 bit per subchannel and wherein at least one data variable of the one or more data variables
comprises an array representing frequency domain received idle channel noise information; and

a receiver portion capable of receiving the message, wherein the message comprises the
one or more data variables that represent the test information, wherein the bits in the message
were modulated onto the DMT symbols using Quadrature Amplitude Modulation (QAM) with
more than 1 bit per subchannel and wherein at least one data variable of the one or more data
variables comprises the array representing frequency domain received idle channel noise

information.

60.  (New) In a communications system for DSL service with a first DSL transceiver
capable of transmitting test information over a communication channel using multicarrier
modulation and a second DSL transceiver capable of receiving the test information over the
communication channel using multicarrier modulation, a method comprising:

transmitting a message, wherein the message comprises one or more data variables that
represent the test information, wherein bits in the message are modulated onto DMT symbols
using Quadrature Amplitude Modulation (QAM) with more than 1 bit per subchannel and
wherein at least one data variable of the one or more data variables comprises an array
representing frequency domain received idle channel noise information; and -

receiving the message, wherein the message comprises the one or more data variables
that represent the test information, wherein the bits in the message were modulated onto the
DMT symbols using Quadrature Amplitude Modulation (QAM) with more than 1 bit per
subchannel and wherein the at least one data variable of the one or more data variables comprises

the array representing frequency domain received idle channel noise information.

6 Attorney Docket No.: 5550-2-CON2-1-1
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61.  (New) One or more non-transitory computer-readable information storage media
having stored thereon instructions that, if executed, cause a communications system for DSL
service to perform a method comprising:

transmitting a message, wherein the message comprises one or more data variables that
represent the test information, wherein bits in the message are modulated onto DMT symbols
using Quadrature Amplitude Modulation (QAM) with more than 1 bit per subchannel and
wherein at least one data variable of the one or more data variables comprises an array
representing frequency domain received idle channel noise information; and

receiving the message, wherein the message comprises the one or more data variables
that represent the test information, wherein the bits in the message were modulated onto the
DMT symbols using Quadrature Amplitude Modulation (QAM) with more than 1 bit per
subchannel and wherein the at least one data variable of the one or more data variables comprises

the array representing frequency domain received idle channel noise information.

62.  (New) A communications system for DSL service comprising a first DSL
transceiver capable of transmitting test information over a communication channel using
multicarrier modulation and a second DSL transceiver capable of receiving the test information
over the communication channel using multicarrier modulation comprising:

a transmitter portion capable of transmitting a message, wherein the message comprises
one or more data variables that represent the test information, wherein bits in the message are
modulated onto DMT symbols using Quadrature Amplitude Modulation (QAM) with more than
1 bit per subchannel and wherein at least one data variable of the one or more data variables
comprises an array representing power level per subchannel information; and

a receiver portion capable of receiving the message, wherein the message comprises the
one or more data variables that represent the test information, wherein bits in the message were
modulated onto DMT symbols using Quadrature Amplitude Modulation (QAM) with more than
1 bit per subchannel and wherein at least one data variable of the one or more data variables

comprises an array representing power level per subchannel information.

63.  (New) In a communications system for DSL service with a first DSL transceiver

capable of transmitting test information over a communication channel using multicarrier

7 Attorney Docket No.: 5550-2-CON2-1-1
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modulation and a second DSL transceiver capable of receiving the test information over the
communication channel using multicarrier modulation, a method comprising:

transmitting a message, wherein the message comprises one or more data variables that
represent the test information, wherein bits in the message are modulated onto DMT symbols
using Quadrature Amplitude Modulation (QAM) with more than 1 bit per subchannel and
wherein at least one data variable of the one or more data variables comprises an array
representing power level per subchannel information; and

receiving the message, wherein the message comprises the one or more data variables
that represent the test information, wherein the bits in the message were modulated onto DMT
symbols using Quadrature Amplitude Modulation (QAM) with more than 1 bit per subchannel
and wherein at least one data variable of the one or more data variables comprises an array

representing power level per subchannel information.

64.  (New) One or more non-transitory computer-readable information storage media
having stored thereon instructions that, if executed, cause a communications system for DSL
service to perform a method comprising: |

transmitting a message, wherein the message comprises one or more data variables that
represent the test information, wherein bits in the message are modulated onto DMT symbols
using Quadrature Amplitude Modulation (QAM) with more than 1 bit per subchannel and
wherein at least one data variable of the one or more data variables comprises an array
representing power level per subchannel information; and

receiving the message, wherein the message comprises the one or more data variables
that represent the test information, wherein the bits in the message were modulated onto DMT
symbols using Quadrature Amplitude Modulation (QAM) with more than 1 bit per subchannel
and wherein at least one data variable of the one or more data variables comprises an array

representing power level per subchannel information.

8 Attorney Docket No.: 5550-2-CON2-1-1
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REMARKS/ARGUMENTS

By this amendment, new claims 56-64 have been added.

Applicant requests examination on the merits.

Applicant believes that the pending claims are in condition for allowance and such
disposition is respectfully requested. In the event that a telephone conversation would further
prosecution and/or expedite allowance, the Examiner is invited to contact the undersigned.

The Commissioner is hereby authorized to charge to Deposit Account No. 19-1970 any
fees under 37 C.F.R. §§ 1.16 and 1.17 that may be required by this paper and to credit any
overpayment to that Account. If any extension of time is required in connection with the filing

of this paper and has not been separately requested, such extension is hereby Petitioned.

Respectfully submitted,

SHERIDAN ROSS P.C.

By: /
ason H. Vick
Registration No. 45,285
1560 Broadway, Suite 1200

Denver, Colorado 80202-5141
Date:_/° Dar_ /[ (303) 863-9700

9 Attorney Docket No.: 5550-2-CON2-1-1
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Group Art Unit: 2611
Confirmation No.: 8981

In Re the Application of:
David M. Krinsky
Serial No.: 12/779,660

)

)

)

)  Examiner: Ghayour, Mohammad H.
Filed: May 13,2010 3

)

)

)

)

. SUPPLEMENTAL
Atty. File No.: 5550-2-CON-2-1-1 INFORMATION DISCLOSURE
Entitled: “MULTICARRIER MODULATION STATEMENT

MESSAGING FOR POWER LEVEL PER

SUBCHANNEL INFORMATION” Electronically Submitted

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

Dear Sir:

The references cited on attached Form PTO-1449 are being called to the attention
of the Examiner.
X Copies of the cited non-patent and/or foreign references are enclosed herewith.
] Copies of the cited U.S. patents and/or patent applications are enclosed herewith.
X Copies of the cited U.S. patents/patent application publications are not enclosed in
accordance with 37 C.F.R. § 1.98(a).
[] Copies of the cited references are not enclosed, in accordance with 37 C.F.R.
§ 1.98(d), because the references were cited by or submitted to the U.S. Patent and
Trademark Office in prior application Serial No. filed ,
which is relied upon for an earlier filing date under 35 U.S.C. § 120.
X To the best of applicants’ belief, the pertinence of the foreign-language references
are believed to be summarized in the attached English abstracts and in the figures, although

applicants do not necessarily vouch for the accuracy of the translation.
[l  Examiner’s attention is drawn to the following related applications:

Serial No. filed (Attorney Ref. No. )
Serial No. filed (Attorney Ref. No. )
[]  Other:

Submission of the above information is not intended as an admission that any item
is citable under the statutes or rules to support a rejection, that any item disclosed
represents analogous art, or that those skilled in the art would refer to or recognize the
pertinence of any reference without the benefit of hindsight, nor should an inference be

1
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drawn as to the pertinence of the references based on the order in which they are presented.
Submission of this statement should not be taken as an indication that a search has been
conducted, or that no better art exists.

It is respectfully requested that the cited information be expressly considered

during the prosecution of this application and the references made of record therein.

FEES
}V{ 37 CFR 1.97(b): No fee is believed due in connection with this submission, because the information disclosure statement
submitted herewith is satisfied by one of the following conditions (“X” indicates satisfaction):

Within three months of the filing date of a national application other than a continued prosecution
application under 37 CFR 1.53(d), or

[:' Within three months of the date of entry into the national stage of an international application as set
forth in 37 CFR 1.491 or

& Before the mailing date of a first Office Action on the merits, or

D Before the mailing of a first Office action after the filing of a request for continued examination under
37CFR 1.114.

Although no fee is believed due, if any fee is deemed due in connection with this submission, please charge such fee to

Deposit Account 19-1970.

D 37 CFR 1.97(c): The information disclosure statement transmitted herewith is being filed after all the above conditions (37
CFR 1.97(b)), but before the mailing date of one of the following conditions:
(1) a final action under 37 C.F.R. 1.113 or
(2) anotice of allowance under 37 C.F.R. 1311, or
(3) an action that otherwise closes prosecution in the application.
This Information Disclosure Statement is accompanied by:
A Certification (below) as specified by 37 C.F.R. 1.97(¢). Although no fee is believed due, if any fee is deemed
due in connection with this submission, please charge such fee to Deposit Account 19-1970.
OR
D Please charge Deposit Account 19-1970 in the amount of $180.00 for the fee set forth in 37 C.F.R. 1.17(p) for
submission of an information disclosure statement. Please credit any overpayment or charge any underpayment to Deposit
Account 19-1970.

D 37 CFR 1.97(d): This Information Disclosure Statement is being submitted after the period specified in 37 CFR 1.97(c).

This information Disclosure Statement includes a Certification (below) as specified by 37 C.F.R. 1.97(¢)
AND

D Applicants hereby requests consideration of the reference(s) disclosed herein. Please charge Deposit Account
19-1970 in the amount of $180.00 under 37 C.F.R. 1.17(p). Please credit any overpayment or charge any underpayment to
Deposit Account 19-1970. Election to pay the fee should not be taken as an indication that applicant(s) cannot execute a
certification.
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Certification (37 C.F.R. 1.97(e))
(Applicable only if checked)

] The undersigned certifies that:
l:| Each item of information contained in this information disclosure statement was

first cited in any communication from a foreign patent office in a counterpart foreign
application not more than three months prior to the filing of this statement. 37 C.F.R.
1.97(e)(1).

[ A copy of the communication from the foreign patent office is enclosed.

OR

D No item of information contained in this information disclosure statement was
cited in a communication from a foreign patent office in a counterpart foreign
application, and, to the knowledge of the undersigned after making reasonable
inquiry, no item of information contained in this Information Disclosure Statement
was known to any individual designated in 37 C.F.R. 1.56(c) more than three months
prior to the filing of this statement. 37 C.F.R. 1.97(e)(2).

Respectfully submitted,

SHERIDAN ROSS P.C.

B);////
=" Jason H. Vick
/ Registration No. 45,285
1560 Broadway, Suite 1200
Denver, Colorado 80202-5141
Date:_ 2 Jd.g 7~ (303) 863-9700
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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

PQ. Box 1450

Alexandria, Virginia 22313-1430

WWW.USDto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
12/779,660 05/13/2010 David M. Krinsky 5550-2-CON2-1-1
CONFIRMATION NO. 8981
62574 PUBLICATION NOTICE
Jason H. Vick
Sheridan Ross, PC R AR R
Suite # 1200 000000043414617

1560 Broadway
Denver, CO 80202

Title:Multicarrier Modulation Messaging for Power Level Per Subchannel Information

Publication No.US-2010-0226418-A1
Publication Date:09/09/2010

NOTICE OF PUBLICATION OF APPLICATION

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

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

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent
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(57) A high speed communications system is pro-
vided which uses a selectable, desirable portion of the
total available bandwidth of a transmission channel. Ina
preferred embodiment, the invention is an ADSL com-
patible modem which selects a sub-set of the available
downstream DMT sub-channels based on an evaluation
of such sub-channels by appropriate signal processing
circuitry. An analog front end (AFE) contains sub-band
filtering causes an upstream transceiver to use only this
selected number of available sub-channels for down-

Multicarrier transmission with variable data rate

stream data transmission. This reduces hardware costs
and complexity while still preserving compatibility with
applicable ADSL standards and providing a high speed
data link. The target data rate of the modem can be fur-
ther enhanced to the point of achieving full protocol
capability by increasing or upgrading the AFEs, and/or
the signal processing circuitry in order to increase the
number of processable fransmitted downstream sub-
channels.

FIGURE 6

630

Office

§10
C

To Analog
Phone/Modem

Control
and
Application
Interface
ADC

850

 OMT Rx
+] Core

Tone Dialing
Logic

and b~ 890 -

Printed by Xerox (UK} Busiress Services
2.16.5/34

Page 195 of 283



20

25

30

35

40

45

50

55

EP 0 889 615 A2

Description

FIELD OF THE INVENTION

The invention relates generally to an improved high-speed communications system which establishes a data link
using only a selectable portion of the total available bandwidth of a channel. The present invention has particular appli-
cability to systems which use rate adaptable techniques such as the discrete multi-tone modulation (DMT) technique
and CAP for transmitting data in Digital Subscriber Lines and similar environments. By limiting the data throughput of
the link to some adjustable fraction of the total available data rate, the present invention significantly reduces hardware
costs and allows a downstream user to configure a data link whose performance is directly controllable by the process-
ing power available to such user. In this manner, the system is completely forward compatible and expandable in func-
tionality, and permits a user to increase throughput to the point of achieving full potential of the available channel
bandwidth .

BACKGROUND OF THE INVENTION

Remote access and retrieval of data and information are becoming more desirable and common in both consumer
and business environments. As data and information transfer is becoming more and more voluminous and complex,
using traditional data links such as voice-band modems is too slow in speed. For example, the use of the Internet to
locate and access information is increasing daily, but the retrieval of typical graphics, video, audio, and other complex
data forms is generally unsatisfyingly slow using conventional voice-band modems. In fact, the slow rate of existing dial-
up analog modems frustrates users, and commerce and interaction using the Internet would have been even higher
were it not for the unacceptable delays associated with present day access technology. The ability to provide such
desired services as video on demand, television (including HDTV, video catalogs, remote CD-ROMs, high-speed LAN
access, electronic library viewing, etc., are similarly impeded by the lack of high speed connections.

Since the alternatives to copper line technology have proven unsatisfactory, solutions to the high speed access
problem have been focused on improving the performance of voice band modems. Voice band modems operate at the
subscriber premises end over a 3 kHz voice band lines and transmit signals through the core switching network, the
phone company network treats them exactly like voice signals. These modems presently transmit up to 33.6 kbps over
a 2-wire telephone line, even though the practical speed only twenty years ago was 1.2 kbps. The improvement in voice
band modems over the past 20 years has resulted from significant advances in algorithms, digital signal processing,
and semiconductor technology. Because such modems are limited to voice bandwidth (3.0 kHz), the rate is bound by
the Shannon limit, around 30 kbps. A V.34 modem, for example, achieves 10 bits per Hertz of bandwidth, a figure that
approaches the theoretical Shannon limits.

There is a considerable amount of bandwidth available in copper lines, however, that has gone unused by voice
band modems, and this is why a proposal known as Asymmetric Digital Subscriber Line (ADSL) was suggested in the
industry as a high-speed protocol/connection alternative. The practical limits on data rate in conventional telephone line
lengths (of 24 gauge twisted pair) vary from 1.544 Mbps for an 18,000 foot connection, to 51.840 Mbps for a 1,000 foot
connection. Since a large proportion of current telephone subscribers fall within the 18,000 foot coverage range, ADSL
can make the current copper wire act like a much "bigger pipe” for sending computer bits and digital information (like
movies and TV channels), while still carrying the voice traffic. For example, an ADSL modem can carry information 200
times faster than the typical voice band modem used today.

ADSL is "asymmetric” in that more data goes downstream (to the subscriber) than upstream (back from the sub-
scriber). The reason for this is a combination of cost, demand, and performance. For example, twisted pair wiring cou-
pling increases with the frequency of the signal. If symmetric signals in many pairs are used within a cable, the data rate
and line length become significantly limited by the coupling noise. Since the preponderance of target applications for
digital subscriber services is asymmetric, asymmetric bit rate is not perceived to be a serious limitation at this time.
Therefore, the ADSL standard proposes up to 6 Mbps for downstream, and up to 640 kbps for upstream. For example,
video on demand, home shopping, Internet access, remote LAN access, multimedia access, and specialized PC serv-
ices all feature high data rate demands downstream, 1o the subscriber, but relatively low data rates demands upstream.
The principal advantage is that all of the high speed data operations take place in a frequency band above the voice
band, leaving Plain Old Telephone Service (POTS) service independent and undisturbed, even it an ADSL modem fails.
ADSL further provides an economical solution for transmission of high bandwidth information over existing copper line
infrastructures.

Specifically, the proposed standard for ADSL divides the available transmission bandwidth into two parts. At the
lower 4 kHz band, ordinary (POTS) is provided. The bulk of the rest bandwidth in the range from 4 kHz to about 1 MHz
is for data transmission in the downstream direction, which is defined to be from the exchange to the subscriber. The
upstream control channel uses a 160 kHz band in between. The signals in each channel can be extracted with an
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appropriate band -pass filter.

A DMT implementation of ADSL uses the entire available 1 MHz range of a copper phone line. It merely splits the
signal into 255 separate channels, and each 4 kHz channel can be made to provide a bit rate up to the best present day
voice band (33.6 kbs) modems. This results essentially in overall performance which is equivalent to around two hun-
dred V.34 modems used in parallel on the same line. Because each channel can be configured 1o a different bit rate
according to the channel characteristics, it can be seen that DMT is inherently "rate-adaptive" and extremely flexible for
interfacing with different subscriber equipment and line conditions.

A number of problems arise, however, in attempting to implement a full scale ADSL transceiver cost-effectively.

First, to achieve this high bit rate transmission over existing telephone subscriber loops, advanced analog front end
(AFE) devices, complicated digital signal processing techniques, and high speed complex digital designs are required.
As a result, this pushes current technology limits and imposes both high cost and power consumption. For example,
AFE devices in modem applications provide the interface between analog wave forms and digital samples for digital
hardware/software processing. In high speed modern technologies such as ADSL, AFE devices need to operate ata
very high sampling rate and high accuracy. For example, the DMT technology has a spectrum of 1 MHz and requires
sampling above 50 MHz if a sigma-delta analog-to-digital (ADC) method is used. This thus requires the state-of-art
ADC technology and imposes a high cost for end users.

Second, the time domain signal in ADSL/DMT transmissions is a summation of a large number of carriers modu-
lated by quadrature amplitude modulation (QAM). This typically results in a large peak-to-peak deviation. As a result,
even though a high speed AFE is made possible, a large dynamic range and high resoclution AFE is required at the
same time to minimize quantization errors.

Third, in addition to the high sampling rate and resolution requirement for ADSL AFEs, the other hardware and soft-
ware in ADSL environment also needs to operate at a much higher speed than current conventional modem counter-
parts. For example, to implement the DMT technology in software, a custom and dedicated digital signal process (DSP)
of a power of several hundred MIPS (millions instructions per second) is required to process many components such
as error encoding and deceding, spectrum transforms, timing synchronization, etc. As with the AFE part of the system,
this high speed requirement for the signal processing portion of ADSL also results in less flexible, high component
costs.

Fourth, requiring a communications device (such as a modem) to fully supp ort the total throughput of a standard
such as ADSL may be inefficient in some cases, since many prospective users of high-speed data links may not need
to use all the available bandwidth provided by such standards. It is generally more preferable therefore to permit users
to throttle or scale the data throughput in a manner they can control, based on their particular application needs, hard-
ware cost budget, etc. For example, a full-scale ADSL system may have the performance level of 200 times conven-
tional V.34 modems, but it is apparent that even a performance improvement of 10 - 20 times than present day available
analog modems would be sufficient for many consumer applications, such as Internet access and similar uses. Thus,
unlike conventional analog modems, which are available in various speeds varying generally from 14.4 to 56 Kbps,
there are no known ADSL modems which offer scalable performance levels to users.

Fifth, in addition to the implementation challenge, the T1E1.4 ADSL standard does not specify the system interface
and user model. Although various high level interface to support T1 /E1, ATM, etc. have been described, system inte-
gration with high level protocols such as TCP/IP and interface with computer operating systems have not yet been
defined. As a result, there is uncertainty how existing and future modem-based applications can work with the ADSL
technology. For example, when users run an Internet application which sends and receives data to and from an Internet
service provider (ISP), a mutually agreed protocol is required to set up a call and transfer data. Possible protocols avail-
able at various levels include ATM (asynchronous transfer mode), TCP/IP, ISDN, and current modem AT commands.
Either one of these or a possibly new protocol needs to be defined to facilitate the adoption of ADSL technology.

SUMMARY OF THE INVENTION

An object of the present invention therefore is to provide a communications system which is fully compatible with
high speed, rate adaptable protocols such as are used with ADSL, but which system is nevertheless implementable
with simpler analog font end receiving/transmitting circuitry and is thus reduced in cost and complexity;

A further object of the present invention is to provide a communications system which is fully compatible with high
speed, rate adaptable modulation protocols such as used with ADSL, but which system is nevertheless implementable
with simpler digital signal processing circuitry and is thus reduced in cost and complexity;

Another objective of the present invention is to provide a method for transmitting data within a fractional, desirable
portion of available bandwidth in a channel by modulating only a limited number of desirable sub-channel data carriers,
so that a high speed data link can be achieved that is faster, and has reduced computation and hardware demands;

Yet a further objective of the present invention is to provide a communications system with smaller peak-to-peak
deviation in the sub-channels signals, so as to reduce the dynamic range required for the front end ADC, and to mini-
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mize quantization errors.

Another objective of the present invention is to provide a high speed communications system having a data
throughput that is easily controllable and expandable, so that the performance range of such system can be configured
to any fractional percentage of total bandwidth available in a transmission channel, up to and including full bandwidth
use of the channel;

A related objective of the present invention is to provide a h igh speed communications system that is modular so
that forward compatible and expandable functionality can be incorporated flexibly and with a minimum of effort on the
part of a user of such system;

Yet a further objective is to provide a system that is compatible with high speed protocols used in ADSL, but which
is also easily adaptable to support preexisting high level data protocols, including those presently used for controlling
high speed voice band modems;

A further object of the present invention is to provide a high speed communications system that self-calibrates its
own performance level, based on the processing power available to such system;

Another objective of the present invention is to provide a high speed communications system that permits a user to
configure the performance parameters of such system using conventional personal computer hardware, software and
operating systems;

A further object of the present invention is to provide an interface between a host operating system and a high
speed communications system that provide forward compatible and expandable functionality;

An additional aim of the present invention is to provide an improved system for concurrent control of conventional
voice data traffic on a POTS channel, and upstream/downstream communications on separate sub-channels;

These objects and others are accomplished by providing a communications system that permits a host processing
device to receive selected data within a narrow bandwidth from an upstream transciever which can and normally trans-
mits a large bandwidth analog data transmission signal through a connected channel. A channel interface circuit AFE
samples the received analog signal to generate a digital signal. Only a limited portion of the bandwidth may be sampled,
thus reducing front end complexity. A digital signal processing circuit then extracts the selected data from this limited
digital signal, which is significantly easier to process than a full bandwidth digital signal. Feedback information is pro-
vided back to the upstream transmitter which causes the upstream transmitter to transmit downstream data thereafter
only using the limited bandwidth of the front end, and not the full bandwidth. This feedback information contains infor-
mation about the channel that suggests to the upstream transmitter that the other bandwidth in the channel is unusable.
In this manner, the upstream transceiver is trained to accommodate the lower rate downstream transceiver in a manner
that nevertheless preserves protocol integrity.

In a preferred embodiment, the large bandwidth analog data transmission signal is comprised of a number of DMT
modulated sub-channels, and an anti- aliasing filter on the front end of the the downstream transceiver ensures that
only a limited number of such sub-channels are processed by a DMT signal processing core. The feedback information
consists of non-zero SNR information for the selected sub-channels, and a sub-channel blackout "mask” to eliminate
the potential use of other sub-channels. The feedback information is sent by way of a front end transmitting circuit which
transmits an upstream data fransmission using a second frequency range different from the downstream transmission.

One implementation of the aforementioned high speed system is in a personal computer, so that the signal
processing can be accomplished using a processor within such computer, which in a preferred embodiment is an X86
compatible processor. Another implementation of the aforementioned high speed system uses a dedicated signal proc-
essor for demodulating the selected sub-channels. This cuts down on processing overhead requirements for a host
processing system incorporating the system. in such implementations the portion of the downstream data transmission
to be processed for data extraction can be configured by a user of such systems, or alternatively, it can be dynamically
determined based on an evaluation by the digital signal processing circuit of performance characteristics of different
portions of the frequency spectrum within the bandwidth potential of the upstream transceiver.

In another variation, the data rate of a system such as described above can be increased by processing data from
an additional second limited frequency bandwidth portion of the total available downstream bandwidth. In a preferred
embodiment, this can be done by including a number of anti- aliasing filters in a modular bank as part of the analog front
end section, each of which passes a different frequency bandwidth portion. By making the analog front end modular,
the data rate of the overall system can be scaled in a controllable and cost-effective fashion. At the same time, each
analog front end portion can be operated at a slower sampling clock and smaller dynamic range. This results in a more
relaxed speed requirement and smaller quantization noise at a given number of bits per sample.

The present disclosure also includes an interface to an operating system, to facilitate controlling the high speed
communications system when it is incorporated in a personal computer system. This interface ensures that the operat-
ing system treats such communications system essentially the same as other prior art voice band modems, and in a
preferred embodiment, is a device driver for the Windows NT operating shell. Finally, the present disclosure also
describes an applications program which permits a user of a personal computer to control the performance character-
istics of the high speed communications system by setting certain system parameters when such system is incorpo-
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rated in a personal computer system. This program includes an auto calibration routine for setting such system
parameters, or alternatively a user of such program can tailor the settings subject to confirmation of the efficacy of such
settings based on an evaluation of the processing power available to such user.

Although the inventions are described below in a preferred embodiment implementing the ADSL standard, it will be
apparent to those skilled in the art the present invention would be beneficially used in any high speed rate-adaptable
applications.

It should be noted that while some prior art devices also have limited mechanisms for achieving a reduction of nom-
inal or peak transmission speed in a channel, they only activate or implement such mechanisms as a fallback response
to a failure in the channel, or because of a transmission rate reduction in the upstream transceiver. Unlike the present
invention, such prior art modems, during an initialization process, attempt to establish the highest possible transmission
rate achievable by the channel and the upstream transciever. In other words, any rate reduction imposed by the down-
stream modem is typically considered an unintended and undesirable side effect of bad channel characteristics, and
not a desirable and intentional design target as set forth in the present invention. In addition, the data rate reduction in
such modems is accomplished primarily by varying the number of bits per baud (hertz) at a fixed frequency, and nor by
controlling the overall frequency spectrum of the downstream data transmission. Moreover, in such prior art systems,
no effort is made to measure, identify or use an optimal portion of the usable bandwidth or set of transmission sub-
channels. Instead, such prior art systems typically use whatever available bandwidth or sub-channels happen to be
usable at that instant in time.

Similarly, while a fixed 300 baud rate downstream modem can work with an upstream 33kbs rate modem this
arrangement is also unlike the present invention. This is because, again, the bandwidth reduction in such prior art
device is so large that it is considered commercially unusable by today's standards. Furthermore, the smaller bandwidth
modem is not compatible with, and does not support, the higher protocols of the higher bandwidth modem, which is also
undesirable from an implementation standpoint. Stated another way, unlike the present invention, the lower end modem
limitations of prior art system force the data link to be set up using a low level protocol that does not take advantage of
the full capabilities of more advanced protocols.

Finally, there is no mechanism for users of either of the prior art systems noted above to expand the functionality
of such modems in a controlled, flexible, and modular manner.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a pictorial depiction of the ADSL/DMT bandwidth allocation for upstream and downstream data in a
channel based on frequency division multiplexing (FDM) configuration.

Figure 1B shows the relationship between a sub -band filter and an analog to digital converter that can be used in
an analog front end (AFE) of the present invention ;

Figure 1C is a pictorial depiction of a SNR curve for a typical subscriber loop channel using sub-channel modula-
tion;

Figures 1D - 1G are mathematical modellings and charts that further explain the underlying physical premises of
the present invention based on DMT ;

Figure 2 is a block diagram of a general implementation of a communications system employing the present inven-
tion, adapted for use in an ADSL environment ;

Figure 3A is a block diagram of a dedicated hardware implementation of a communications system employing the
present invention, also adapted for use in an ADSL environment;

Figure 3B is a block diagram of a mixed hardware an d software based implementation of a communications sys-
tem employing the present invention, also adapted for use in an ADSL environment;

Figure 4 is a block diagram depicting the general structure of the data pump device driver used in the mixed imple-
mentation shown in Fig. 3;

Figure 5 is a flowchart depicting the general operation of the control and application interface used in the mixed
implementation shown in Fig. 3 ;

Figure 6 is a block diagram of an implementation of a communications system employing the present invention,
also adapted for use in an ADSL environment, in which it is depicted how a user can modularly expand throughput
capability by adding additional AFE stages to process a greater percentage of the available bandwidth in the chan-
nel.

DETAILED DESCRIPTION OF THE INVENTION
While some of the concepts set forth immediately below are well-known, a brief explanation of ADSL technology is

provided with reference to Figure 1 to facilitate an understanding of the present invention. As explained above, it is well-
known in the art to use DMT to effectuate the ADSL standard. In contrast to most modulation schemes, such as AM/FM
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transmissions that use one carrier, DMT uses multiple carriers to transmit data bits. Specifically, T1E1.4 ADSL stand-
ards specify an up to 255 channels for downstream transmission from the central office to subscribers and up to 31
channels for upstream transmission from subscribers to the central office. As shown in Figure 1, each carrier has a
bandwidth of 4.3125 kHz. The total bandwidth is 1.1 MHz for a total of 255 channels. In the upstream direction, a "pilot”
tone in the approximate range of 69 kHz, is used for maintaining timing synchronization. A similar pilot tone is transmit-
ted in the downstream direction in the vicinity of 276 kHz.

Since upstream and downstream transmissions are over the same 2-pair twisted wire, they need to be separated
by either echo cancellation (EC) or frequency division multiplexing (FDM). Echo cancellation allows simultaneous trans-
missions in both directions but requires a complex echo canceler implementation. On the other hand, FDM uses two
different frequency bands for separate downstream and upstream transmissions. As shown in Figure 1, the upstream
transmission uses subchannels from channel number 6 to 31, and the downstream transmission uses subchannels
from channel number 41 to 255. While the remainder of the discussion below focuses on an system employing FDM, it
will be appreciated by those skilled in the art that the present invention is adaptable and can be used beneficially with
echo-cancellation approaches as well.

As with most communication environments, the transmission bit rates for both upstream and downstream commu-
nications in ADSL are not fixed but instead are determined by the quality of the channel. In the present invention, a
number of well-known techniques can be used advantageously for setting up the initial data link. In general, these tech-
niques work as follows: during initialization, the channel quality is measured and a certain data rate (typically a number
of bits) is assigned for each DMT subchannel; thereafter, a "hand-shaking" process is used to dynamically and adap-
tively change the bit loadings {(and energy levels). The latter is often necessary because (among other things) changes
may occur in the overall channel characteristics, changes in the target bit rate may be needed, or new bit distributions
in the sub-channels may be required because of degradations in one of the sub-channels.

The quality of the sub-channel response can be measured by the received signal to noise (SNR) ratio. According
to the Shannon theorem, the upper limit of the number of bits per unit Hz that can be transmitted is logs(1+SNR). There-
fore, by measuring the received SNR at the receiver end, one can determine the number of bits allocated for each
subchannel modulation. The total data throughput race achieved by the system, therefore, is simply the sum of all the
data rates of all the usable subchannels.

According to the T1 E1.4 ADSL standards, data bits are grouped and processed every 250 psec. The number of
bits that can be processed over one such time frame is the summation of the bits allocated for each subcharnel deter-
mined from the previous channel response measurement. For a given number of bits assigned to a certain subchannel,
quadrature amplitude modulation (QAM) is used to convert bits to a complex value, which is then modulated by the
subchannel carrier at the corresponding frequency.

The above is a merely a brief summary of the general operation of a typical DMT/ADSL communications system.
The general circuits used in prior art ADSL systems, the specifics of the bit/energy loading process for the sub-chan-
nels, the bit fine tuning process, and the details of the modulation of the sub-channels, are well-known in the art, and
will not be discussed at Iength herein except where such structures or procedures have been modified in accordance
with the teachings herein.

The full downstream data throughput of a typical p rior art ADSL standard transceiver approaches 6 Mbps, which
is more than 200 times the speed of conventional analog modem technology. This requirement was imposed since a
large part of the initial motivation to implement ADSL was to achieve high speed multimedia communications and video
teleconferencing. Nevertheless, a large number of potential users do not want or need to have such wide bandwidth
capability. For example, many potential users of ADSL (or similar high speed loops), including many who are intending
to use such links primarily for Internet access, only need to achieve downstream transmission speeds that are in the
hundreds of kilobits per second range. This data rate is in fact achievable using only a fraction of the available band-
width of ADSL. By processing only a fraction of the available bandwidth of the ADSL standard, the present invention
permits a limited but extremely useful ADSL modem to be implemented with significantly less expense and complexity
than previously possible. At the same time, because the present invention has modular characteristics, the proposed
implementation of the present invention affords users an easy path to forward and upward expansion of the overall func-
tionality of their system.

The principle behind this aspect of the present invention is as follows: As shown in Fig. 1B, if the transmission in
the channel is restricted to a smaller bandwidth by an anti-aliasing filter 80, according to the Nyquist sampling theorem,
the sampling rate of AFE devices (such as ADC 81) that perform analog to digital conversion can be significantly
reduced. Specifically, if the total downstream bandwidth is limited to some fractional total B Hz {in a preferred embodi-
ment using DMT in an ADSL environment, B = 20 DMT channels or about 86 kHz) as shown below, we can limit the
Nyquist sampling rate to around 180 kHz. This is achievable with ADCs having greatly simplified hardware and reduced
performance requirements, in contrast to the full ADSL bandwidth approach, which processes 200 DMT channels or
900 kHz in the case of full ADSL implementation.

The total accumulated bit race of an ADSL communications system using the present invention can be calculated
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as follows. Suppose a total number of k subchannels (out of a total of M possible) are to be supported and each channel
is allocated by bits for transmission. The total accumulated bit rate (R) is:

R=(Z_,b;) "4 kHz (bits/sec)

where 4 kHz is the framing race defined by T1E1.4 ADSL standards. If k=20 channels and the average number of bits
per channel is 6, then total bit rate (R} is approximately 480 kbits/sec. It can be seen that this fractional use of the ADSL
bandwidth nevertheless provides about 9 times the performance of a conventional analog 56 kbits/sec digital modem.
The benefits of this approach of the present invention are apparent. The overall performance and cost of a high speed
communications system can be scaled and controlled in direct relationship to the particular needs of particular users.
In general, the data rate supportable by (and the relative cost of) any particular implementation of the present invention
is generally determined by two factors: (1) the capacity of the AFE; and (2) the capacity of the hardware performing the
DMT.

The capacity of an AFE is generally measured by the maximum sampling speed it can achieve. As explained
above, the sampling speed in turn determines the upper limit of the frequency band B (in kHz) that can be obtained. At
the defined channel separation of 4.3125 kHz for ADSL, the total number of subchannels that can be supported is less
than or equal to B/4.1325. A suitable ADC can be selected, therefore, based on the particular data rate and cost
requirements of any particular user.

The other factor that limi ts the number of subchannels (and achievable data rate) is the processing power available
for DMT modulation and demodulation routines. For example, a variety of performance levels (achievable data rates)
are possible with well-known dedicated signal processing hardware, such as digital signal processors, as discussed in
more detail below with reference to Figure 2. Alternatively, as shown in Figure 3, if such routines are implemented pri-
marily by software and run by a host CPU, the required processing power (MIPS) generally increases directly as func-
tion of the number of subchannels that need to be processed. This is because, in general, most of the processings are
done in serial, or a channel by channel basis. As discussed below in more detail, the present invention makes use of a
"calibration” routine for estimating the total available processing power of a users computing system in order to set an
upper limit of the total subchannels that can be supported.

Irrespective of the selection of the particu lar AFE or signal processing technique used, however, another useful
{but not essential) aspect of the present invention is that the sub-channels with the largest signal to noise ratio (SNR)
within the passband are selected for data transmission. In other words, in the preferred embodiment of the present
invention, those k subchannels within the passband that support the largest number of bits are used for processing. As
seen in Fig. 1C, for example, a standard two-are subscriber line typically has a SNR curve that exhibits extensive atten-
uation with higher frequencies. It can be seen roughly in this figure that while there are more than 200 sub-channels
provided for downstream transmission in ADSL, it is typically the case that 50% of the maximum data rate can be
accomplished using only a much smaller percentage (than 50%) of the sub-channels. This fact is especially useful in
considering some of the shared/ multi-channel bandwidth embodiments discussed further below.

The present invention, therefore, permits an implementation for a high speed data communications system that
makes use of the best portion of the channel, while still being upwardly compatible and forward expandable. By these
terms, it is meant that a system constructed in accordance with the teachings herein is completely compatible with a
fully implemented version ADSL DMT modem. Moreover, it will be apparent to those skilled in the art that appropriate
modifications specific {0 the channel and data link protocols and standards can be made so that the present invention
can be advantageously employed in non-ADSL environments as well. Upward compatibility and forward expandability
refer to the fact that systems constructed with the present teachings can have data rates that are easily upgraded while
still preserving and maintaining compatibility with existing standards. For example, lower end users desiring less band-
width can achieve a satisfactory performance with a minimum of cost, and can then upgrade the performance levels of
their systems at later time by suitable (and preferably modular) upgrades of the AFE and signal processing hard-
ware/software.

A system constructed in accordance with the present teachings is completely compatible with the full ADSL stand-
ard because of the following two aspects: According to the rate adaptation feature specified by the T1E1.4 ADSL stand-
ards, the bit rate for each sub-channel is determined initially (and preferably dynamically on an ongoing basis) by the
sub-channel SNR analysis. Specifically, an ADSL downstream receiver can inform an upstream ADSL transmitter about
the quality of the transmission; the receiver can also decide the bit rate for each sub-channel. Therefore, a downstream,
partial-channel bandwidth receiver using the present invention can (based on the speed and passband of such
receiver) supply an upstream, full-standard ADSL transmitter with information or control signals to effectuate a trans-
mission only in selected sub-channels. In particular, in a preferred embodiment, the upstream ADSL transmitter is pro-
vided with SNR information for sub-channels outside the passband that is artificially contrived so as to suggest to the
upstream transmitter that these sub-channels are not usable. In this manner, the downstream transmission is limited to
a certain number of subchannels within the AFE and signal processing capabilities of the receiver. It can be seen, nev-
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ertheless, that this scheme is completely transparent to the transmitter, thereby permitting a system built in accordance
with the present teachings to be fully compatible with the ADSL standard. While not possible at this time within the
ADSL standard, it is apparent that other high-speed data protocols may use a control signal, instead, to provide for
express limiting and control of the identity of the sub-channels transmitting information.

As the technology improves for AFE devices and DMT implementation, the number of subchannels supported by a
system using the present invention can increase. As a result, such systems can upgrade completely to a full T1E1.4
ADSL implementation using a single higher end modular replacement APE devices, or alternatively, a number of lower
end modular AFE devices.

GENERAL EMBODIMENT OF PRESENT INVENTION

The basic structure of the present inve ntion is depicted generally in Fig. 2. In general, the present invention can be
embodied in different combinations of hardware and software. The primary difference between these embodiments is
the specific implementation of the DMT core. These specific embodiments are described in more detail below with ref-
erence to Figs. 3A and 3B.

The structure and operation of ADSL transceivers is well-known in the art, and for that reason the present descrip-
tion primarily details those aspects of such transceivers which are necessary to an understanding of the inventions
herein. As seen in Fig. 2, a channel 100 is made of a regular copper wire "loop”, and each such loop may have differing
electrical properties, transmission lengths (sizes), varying attenuation characteristics, and a number of impairments or
interferences. Splitter 210, a conventional and well-known circuit, separates a DMT signal occupying more than 200
sub-channels from a lower end 4 kHz POTS analog signal. The latter can be used for simultaneous voice or conven-
tional analog modem. Hybrid circuit 220 is also well-known in the art, and consists primarily of conventional transform-
ers and isolation circuitry used in a wide variety of high-speed devices interfacing to standard telephone lines. A ring
detect logic circuit 290 can also be implemented using accepted techniques, to alert a Control Interface 295 to the exist-
ence of a transmission signal originating from an upstream transceiver (not shown).

The full bandwidth signal is either low passed or bandpass limited to a frequency width B by suitable, well-known
techniques as it passes through bandpass Filter and Analog/Digital Converter 280, so that only a fraction of the signal
in the frequency domain is passed on to Buffer and DMT Receive Core 260. Again, the only important consideration for
Subband Filter 280 is that it must constrain the bandwidth of the incoming signal to be < B, where the sampling rate of
the Analog/Digital Converter is > 2B. This can be accomplished by using well-known filter designs. By suitable selection
of circuitry for Filter and ADC 280, the overall system cost and performance can be scaled accordingly. In a preferred
embodiment, the signal passed through Filter and ADC 280 occupies a spectrum between approximately 200 and 400
kHz. This selection is based primarily on an expected average performance of a typical two-wire line. It will be apparent
to those skilled in the art that different bandpass widths and regions may be more suitable or optimal for other kinds of
data links, or other kinds of multi-carrier modulation schemes.

Moreover, in some instances, while it is somewhat more expensive to implement, an adaptive or tunable filter may
be substituted, such that the target frequencies of the passband are adjustable uniquely for each new data link. In such
cases, the bandpass can be configured to coincide with the sub-channels having the highest achievable SNR, including
the subchannels that must be supported for protocol or other system overhead reasons. Also, in some applications, the
analog-to-digital conversion may be performed by a digital signal processor, or by the host computer and therefore, the
sampling rate can be dynamically controlled and matched to the bandpass target frequency and frequency breadth.
This feature, in turn, would assist dynamic scaling of the data throughput based on system computing power and over-
head requirements.

Furthermore, in this preferred embodiment, using a multi-carrier approach implementation for ADSL, a pilot tone at
276 kHz must be allowed within the passband. It is apparent that other protocols may require similar pilot tones, and
the design of comparable filters to achieve the functionality of Filter and ADC 280 is well within the ordinary skill of one
in the art.

DMT Receiver Core 260 is generally responsible for monitoring and measuring the SNR of the sub-channels falling
within the frequency range passed by FILTER and ADC 280, and for extracting the original data stream from the numer-
ous sub-carriers. In a preferred embodiment, Control Interface 295 receives system configuration information from a
host 298. This information may contain such parameters as target throughput rare R, target error rate, target center fre-
quencies F for FILTER and ADC 280, target frequency width B, etc. By evaluating the SNR and bit capacities of the sub-
channels computed by DMT Receiver Core 260, and taking into consideration the target data rate R, Control interface
295 can select a number k of sub-channels up to and including the total available number M of sub-channels to carry
the data stream from the upstream transmitter (not shown). The number of sub-channels that can be used for carrying
data is directly related to the bandpass frequency B as described above. In a preferred embodiment, M = 200+ (ADSL)
and Control Interface 295 will usually configure k = 20.

For every sub-channel other than the selected k sub-channels, a "mask” or blackout control/feedback signal is gen-
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erated and transmitted by DMT Tx Core 250, Buffer 260 and DAC 230 to the upstream transceiver. This ensures that
any subsequent data transmissions by the upstream transceiver only use the selected k sub-channels. This feedback
information is provided, therefore, irrespective of the transmitting capacity of the upstream transceiver, and even during
times when the channel 100 is capable of supporting more than k sub-channels. In this manner, the present system is
perceived by upstream transceiver to be compatible with protocols and performance characteristics of the upstream
transceiver, because the upstream transmitter receives feedback information indicating merely that the two systems are
connected through a channel with substantial signal attenuation characteristics for data signals outside the k sub-chan-
nels. Based on the inherent rate adaptiveness of ADSL and other similar protocols, the upstream transceiver will auto-
matically train itself to use orily the k sub-channels predetermined by the downstream transceiver. It should be noted
that the DAC 230 and Buffer 240 in the front end transmitting circuit preferably transmit any upstream data transmis-
sions using a second frequency bandwidth ditferent from that of the downstream data transmission. However, this is not
necessary in systems using echo-cancellation. Furthermore, in ADSL applications, the size of this bandwidth is consid-
erably smaller, and uses only L sub-channels, where L < M. In other xDSL applications, L may be on the same order or
larger than M.

Again, while the ADSL standard fixes the data error rate to be 10 7, it is conceivable that other applications of the
present invention may tolerate a reduced error rate. For example, if maximum data throughput is required (i.e., the mar-
gin is less constrained) then the largest bit capacity sub-channels within B can be selected. Alternatively, if the system
is error-performance driven and has more relaxed throughput requirements, than the 20 subchannels with the best mar-
gin are selected. A suitable combination of sub-channels can be selected by one skilled in the art based on the partic-
ular system requirements which may vary from application to application. Moreover, Controller Interface 295 may
optimize the desired sub-channel mix dynamically depending on the type of data transmitted in channel 100. For exam-
ple, streaming audio or video, or pictorial graphics, may require less integrity and error performance than other kinds of
data used by n applications programs running on host 298. The specifics of the structure, operations and techniques
used by Controller Interface 295 are not constrained by any requirements of the present invention, and can be imple-
mented in various ways well-known to those seed in the art.

The operation of the remainder of the circuitry shown in Fig. 2 is also relatively straightforward and not unlike a typ-
ical multi-carrier modulation system. Control Interface 2395 ensures that DMT Transmit Core 250 performs bit and
energy loading only for those sub-carriers necessary to effectuate a selected host throughput rate/error rate combina-
tion. As with the circuitry used for Filter ADC 280, the circuitry for performing the functions of DAC 230 can be imple-
mented in programmable form to allow for greater flexibility.

Finally, while not presently supported in ADSL protocols, it is nevertheless possible that the filter in block 280 can
be eliminated entirely in some applications when the sub-channel or downstream transmission frequencies can be con-
figured through appropriate handshaking or similar procedures. In other words, if the upstream transmitter can be con-
figured to transmit using only a portion of the bandwidth available in the channel, the advantages of the present
invention can still be realized, because the ADC portion of block 280 can still be relatively less complex, since it will be
processing at a much slower sampling rate than that required for a full spectrum implementation. Moreover, such an
implementation would also yield the same commensurate savings in the DMT processing core, and reduced quantiza-
tion errors.

Some special features of the present invention include the fact that:

(i) unlike hardware architectures implementing a full T1E1.4 ADSL standard, the present invention uses a filter in
the front end. As mentioned earlier, the use of this filter is to allow low speed sampling by the ADC. If suitable hand-
shaking between the upstream and downstream transcievers can be effectuated to generate a reduced downt-
stream transmission, the filter can be eliminated.

(i) standard ring detection logic is incorporated to support existing modem features;

(i) DMT Rx core 260 is basically implemented the same way as specified by T1E1.4, but with some important dif-
ferences, specifically:

[a] due to subband filtering and lower speed sampling, the frequency channels at the output of FFT (not shown)
in the DMT Rx Core have a frequency shift

[b] Since not all 256 subchannels are necessarily supported by the DMT Rx Core 260, actual FFT implemen-
tation can be smaller, simpler and more cost-effective;

(iv) Control logic 295 permits the system to behave essentially like a conventional analog modem, and is used to
support necessary setup tasks such as dialing and handshaking;

(v) The use of limited bandwidth from the downstream channel reduces the need for echo-cancellation circuitry,
because there is less need for overlap between the upstream and downstream transmissions, and this further
reduces system complexity and cost;
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(vi) Because a smaller portion of the spectrum is processed by the present invention, the peak-to-peak deviation of
the downstream signal is reduced, and this helps to minimize quantization errors.

DEDICATED HARDWARE BASED EMBODIMENT

Figure 3Aillustrates an embodiment of the present invention that can be g enerally described as a dedicated hard-
ware implementation. For the present discussion of Fig. 3A, it can be assumed that those circuits having like numbered
references are the same and/or perform the same function as their counterpart in Fig. 2. For example, unless otherwise
indicated, there is no material difference between Splitter 210 (Fig. 2) and Splitter 310 (Fig. 3A).

In this embodiment, the DMT sub-channel modulation core is implemented completely in dedicated processing
hardware. For thin appliction, DMT Receiver Core 260 typically includes a digital signal processor (DSP) (not shown)
and including on-board program ROM (or other suitable memory) for storing executable microcode routines for perform-
ing bit, energy and SNR measurements of the carriers in the sub-channels. In such an embodiment, due to the power
of the DSP, there is typically no need for processing assistance from a user's host processor 398. This embodiment
therefore may be advantageously employed where host processing power limitations are a consideration.

A user of a system shown in Fig. 3A can expand the functionality (i.e., data throughput rate and modem features)
of such system by upgrading the DMT Receiver Core 260, and where necessary, the AFE 280 as well. The system of
Fig. 3A can be incorporated on a typical printed circuit board. By mounting or packaging the circuits used in such blocks
in an accessible fashion, they can be replaced or supplemented much in the same way present users of personal com-
puters can upgrade their motherboards to include additional DRAM. One practical alternative, for example, would be to
have multiple available slots to accommodate new subband pass filters for passing a greater portion of the downstream
transmission to be processed by the DMT core logic. Other practical and simple variations of this approach will be
apparent to those skilled in the art.

PARTIAL SOFTWARE BASED EMBODIMENT

In the above dedicated hardware embodiment, the overall speed (data throughput) can be maximized but with less
flexibility for upgrades. This is because upgrades to such a system must take the form of hardware replacements, which
can be more costly and difficult for the user to incorporate. On the other hand, as depicted in Fig. 3B, a number of impor-
tant functions of a communications system can be completely implemented in software, in an analogous fashion to what
is commonly described in the art as a "software” modem. In this case, the overall speed of the system depends on the
user's processor power available at host 398, and only the AFE portion need be implemented in hardware.

The primary differences between the embodiments of Fig. 3A and 3B are the following: {1) implementation of DMT
modulation; (2) implementation of the control and handshaking functions; and (3) implementation of the control inter-
face. As seen in Figures 3B and 4, DMT Receive Core 460 and DMT Transmit Core 450 are implemented in a data
pump device driver by the host system 398. In a preferred embodiment, host system 398 includes some form of multi-
purpose microprocessor (such as an x86 type processor) running a suitable operating system (such as Windows by
Microsoft), and is capable of executing suitable low level drivers for the DMT modulation (Fig. 4), as well as high level
application software for implementing Control Interface 500 (Fig. 5). Host processor system 398 communicates over a
standard bus interface 385 (i.e., a PCl bus) to Front End circuitry 336 for implementing a high speed modem. As with
the circuitry in conventional analog modems, this circuitry of the present invention can be effectively incorporated on a
PC motherboard (i.e., Bus Interface 385 and Front End Circuitry 396 can be merged so that they are essentially part of
host system 398) or on a separate printed circuit board , or as a stand-alone unit physically separated from host 398.
While this approach may not provide as much throughput performance, it has the advantage of being less expensive
than the pure hardware approach of Fig. 2, and much easier to upgrade.

In the "software” modem implementation of Fig. 3 using a typical PC running Windows, the DMT Tx core 450, Rx
Core 460 and Control/Handshaking logic are implemented as a Windows Data Pump Device Driver 400, which consist
of DMT routines, associated control and handshaking codes, and an interface to kernel 480.

A more detailed characterization of a portion of host processing system 398 is depicted in Fig. 4, which illustrates
a preferred embodiment of a device driver 400 as it would be constituted for a computer operating system shell 480. In
the present embodiment, Microsoft Windows NT is considered, but it is understood that other comparable environments
may be used, including UNIX, Windows 85, efc. As is well-known, operating system 480 is responsible for supervising
and controlling the operation of processing system 398 and all of its associated peripheral devices. Operating system
480 also includes various interactive control and graphical application interfaces (Fig. 5) for permitting a user of
processing system 398 to run various applications programs, and to set up, control, configure, monitor and utilize
peripheral devices such as disk drives, printers, monitors, modems and the like.

To assist operating system 480 to interact and control such peripheral devices, it is also well-known to use device
drivers, which are essentially low-level hardware routines executed by a host processor and operating system. A device
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driver is a memory image file or executable file that contains all the code necessary to instruct a host processor to inter-
face and drive a particular device within a computing system. Device driver 400 acts as an interface between an oper-
ating system 480 (in this case, Microsoft Windows NT) and hardware 396. In this case, for example, device driver 400
supports hardware 396 (see Fig. 3B), which is embodied in a typical printed circuit board (or external device). The
teachings herein therefore provide for a new device driver that in combination with hardware 396 operates as a "soft-
ware" modem. In this manner, operating system 480 classifies this combination as an ADSL modem, or in other words,
another typical personal computer peripheral device, analogous to conventional voice-band modems.

Generally speaking, device driver 400 works as follows: a user of processing system 398 desiring to establish a
data link to a remote site for transmitting/receiving data initiates such link through an application program {Fig. 5). Oper-
ating system 480 (Fig. 4) interprets and services this request by passing control of this task to device driver 400, which
first generates appropriate instructions for a Device Initialization 440. In a preferred embodiment, Modem card 396 is
initialized through Bus Interface 410 using conventional voice band modem control commands, so that the present
invention is compatible with preexisting applications programs written for controlling modems using operating system
480. Similarly, therefore, control and data signals are interpreted and transmitted by operating system 480 to a Serial
Port Interface 475 so that conventional modem dialing instructions and handshaking signals can be imparted to Modem
Card 396 to establish a link through channel 100 to an upstream conventional ADSL transciever (not shown). As
explained above, after suitable handshaking protocols have been completed, the upstream fully compatible ADSL
transceiver will begin transmitting data on all available M usable sub-channels. This downstream data is filtered by FIL-
TER/ADC 380 and at this time, information for only N sub-channels (N<=M) is temporarily held in Buffer 370. At or
before this same time, an interrupt is generated by bus interface 385 and passed through device driver bus interface
410 to alert Interrupt Service Router 415 to the existence of downstream data requiring processing. Thereafter, DMT
Receive Core 460 begins processing the downstream data stream in response to control information from ISR 415. A
demuiltiplexer 465 extracts and correlates the data in the various sub-channels before passing it on to Serial Port Inter-
face 470, and back to Operating System 480. In this manner, Device Driver 400 coordinates with Modem card 396 to
effectuate a sofware modem whose performance is directly correlated to the computing power of a processor contained
within the host processing device.

As mentioned earlier, Device Driver 400 also contains control information for configuring the number and selection
of sub-channels to be used in the particular data link established through channel 100 with the upstream transciever
during an initialization process. As also mentioned above, this control information may be self-determined by a user of
host processing system 398, or alternatively, automatically sensed and monitored by such processing system, based
on a computing performance rating for such system determined in a calibration routine. In either event, during the ini-
tialization process (and at all times subsequent) the upstream transceiver is induced to use such sub-channels only for
the ensuing data transmission. This is accomplished by transmitting SNR information that is interpreted by the
upstream transceiver as zero for all but K <N of the sub-channels of the driver selection. This data is passed under con-
trol of Operating System 480 through Serial Port 475, Framing control 455 and DMT Transmit Core 450 before being
sent out to Modem Card 396 and channel 100.

ltis understood, of course, that ADSL Modem 396 can also respond to a request from a remote modem for initiating
the data link. The process for initializing the link, nevertheless, is essentially the same as that described above. Device
driver 400 can also contain control logic for supporting typical dial-up modem operations and control codes from con-
ventional modem application programs typically implemented in voice-band modems, such as setting up Origi-
nate/Answer modes, monitoring call progress, performing modem diagnostics, configuring receive/transmit buffer sizes,
supporting facsimile transmissions, as well as performing enhanced error control, data compression and flow control
between Modem Card 396 and Operating System 480. Device Driver 400 can also support other conventional "always-
on” data link connections as desired, such as may be found in typical ethernet network connections, and other dedi-
cated applications.

Given the teachings of the present invention, the general design of the above Data Pump Device Driver 400 is a
routine task well within the abilities of one skilled in the art. The specifics of such implementation are not critical or
essential to the present inventions, and will vary from application to application according to system designer require-
ments, so they are not included here. Again, while this embodiment of the present invention is set out in the context of
a PC based host processor running Windows, it will be apparent to those skilled in the art that above description is
merely an exemplary implementation. The referenced DMT routines, associated control and handshaking codes can be
employed in numerous host processing/operating system environments, and in a variety of different coding organiza-
tions (high level or low level processing forms) well-known in the

In the preferred embodiment implemented using a standard PC running Windows, Control/Application interface
500 includes Win32 codes which provide standard modem utility functions and interface with Data Pump Device Driver
400. In Fig. 5, a flowchart of the operation of the Control/Application Interface 500 can be seen ., which interface is dis-
cussed in more detail below.

Another particularly beneficial aspect of the embodiment of Fig. 3B is the provision of a self-determining "perform-
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ance" or calibration rating that can be used to determine an optimal or maximum data throughput rate. In other words,
the system of Fig. 3B can automatically and adaptively configure a host system 398 to a particular throughput rate
based on an evaluation of the available computing power. In a preferred embodiment, the performance rating is deter-
mined based on a calibration rouune executed by Data Pump Device Driver 400. This routine sets a timer, and counts
how many DMT frames can be processed within the given time; this gives a relative figure of merit for the particular host
system in question. For each sub-channel to be added, one DMT frame needs to be processed within a small fraction
of 250 us. Therefore, by incrementally increasing the sub-channel count, the overall effect on total system processing
overhead can be determined. Control/Application Interface 500 provides the user with control to set a threshold of avail-
able host power for implementing the high speed link. Based on this threshold of available power (which can be nomi-
nally set to 20%) the number of subchannels that can be supported can be gleaned very quickly.

In view of current technology, when DMT processing is implemented in software, the host processing power is more
likely to be the limiting factor than the frequency band of the subband filter 80 in Figure 1B. Nevertheless, because host
processors (and especially microprocessors) are evolving in performance at a fairly rapid rare, the present invention
affords users an opportunity to realize a high speed data link with performance that is contrcliable, and which improves
whenever there is an upgrade in the host processing system. Since many typical present day personal computer sys-
tems have easily accessible and replaceable host processors, users of the present invention can easily and flexibly
expand and enhance the throughput and functionality of an ADSL modem.

An example of the flow chart for an ADSL mo dem application/control program 500 designed in accordance with
the present teachings is shown in Fig. 5. With the teachings herein, a user of host processing system 398 can, for the
first time, dynamically control a forward compatible and expandable modem, such as an ADSL modem, using modem-
control applications software that is analogous to that only previously available for voice band modems. In a preferred
embodiment, ADSL Modem Card 396 is automatically detected by Operating System 480 and set up by initialization
routine 505 by Modem Device Driver 400. A separate detection routine 510 determines whether or not ADSL Modem
Card 396 has been upgraded with an additional AFE (as described generally with reference to Figure 6 below), or alter-
natively whether a processor used in a host system has changed. The purpose of this step is primarily to determine
whether entries in a Device Parameters Table 560 need to be updated because of changes in computing power, front
end capabilities or other parameters that may necessitate a modification of the data throughput characterization of the
overall system when used in a communications mode.

A calibration routine 520 is then executed to determine the nominal setup parameters for the overall system in the
manner described earlier. The results from this operation are stored in Device Paramater Table 560 where they then
become accessible to vanous application programs that may make use of ADSL Modem Card 396 and Device Driver
400. The information stored in table 560 can include any or all of the following (a) measurements of the computing
power available to the host processor; (b) measurements of the number of frames processable by the system within a
particular time period; (c) estimations of the expected loading on the processing system based on demands of other
applications programs and peripheral devices; (d) minimum and maximum data throughput estimations and/or targets;
(e) data identifying the type of host processor; (f) data identifying the number and type of AFEs in ADSL Modem card
396; (g) estimations and/or target system loading rates available for a datalink (i.e., maximum available processing time
to be used by the system during data transmission); (h) data transmit and receive buffer sizes; ( i) interrupt or similar
priority data for the modem card; (j) estimations and/or target system sub-channel utilization; (k) estimations and/or tar-
get system sub-channel bit capacity information; etc. It will be apparent to skilled artisans that the above are just exam-
ples of the types of information that may be pertinent to the performance of a high speed communications system, and
that other parameters may be considered depending on the environment, application, etc. in which the present inven-
tion is used.

After performing Auto Calibration routine 520, the results of the same are presented to the user for acceptance and
verification at step 525. At this point, the user can accept the predetermined configuration data at step 526 (i.e., such
as proposed maximum and minimum throughput rates, loading rates, etc.) and this would otherwise invoke an end of
modem setup routine 530. Should the user not want to accept the recommended parameters, a Manual Configuration
routine 530 is executed. At this juncture, various system performance data can be presented to the user for review,
along with a list of modifiable system options 532. If for example, the user elects to increase the desired throughput rate,
a Verification routine 540 is then executed to determine whether such rate is reasonably sustainable within the other
parameters of the system. If the new proposed configuration data is otherwise acceptable, then the Device Parameter
Table 560 is updated, and the setup routine again ends. Otherwise, the user is alerted by a Notification/Suggestion rou-
tine 550, which points out the failure of the proposed configuration, and, if possible, makes suggestions to the user for
modifying the system options 532 so that overall compliance can be achieved within the performance capability of the
host processing system. The program then loops back to Acceptance routine 525, and thereafter the process is
repeated until an acceptable configuration has been achieved, and any changes have been incorporated into Device
Parameter Table 560.

While some of the operational steps above are described as implemented solely by Operating system 480 and
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Device Driver 400, it is understood that such operations occur under direction of modem applications program 500, or
in some cases, based on initialization routines executed by the host processing system. Moreover, to simplify the pres-
entation of the present invention, only some of the features that may be implemented are described above, and many
other well-known operational steps normally associated with setting up or monitoring modems are omitted.

As with the design of the above Data Pump Device Driver 400, the general design of the Control/Application Inter-
face 500 required to accomplish the above functions is a routine task well within the abilities of one skilled in the art
given the teachings herein. The specifics of such implementation are not critical or essential to the present inventions,
and will vary from application to application according to system designer requirements, so they are not included here.
Again, while this embodiment of the present invention is set out in the context of a PC based host processor running
Windows, it will be apparent to those skilled in the art that above description is merely an exemplary implementation.
The referenced Control/Application Interface can be employed in numerous host processing/operating system environ-
ments, and in a variety of different coding organizations (high level or low level processing forms) well-known in the art.

MULTIPLE AFE AND LOWER SAMPLING SPEED EMBODIMENT

Figure 6 illustrates an example of the present invention wherein a user can achieve significantly increased data
throughput using multiple low cost, low sampling speed AFEs, generally designated 680A, 680B, 680C, etc. As
described above, these AFEs may be in separate, modular form and configured in a bank form so that they can be
incorporated conveniently on a printed circuit board {(or similar mounting) or integrated in a single IC chip. Each AFE
can be implemented in a fixed hardware configuration, or individually programmed/controlled to pass a certain portion
of the downstream data transmission. Assuming suitable processing power is available for DMT modulation/demodula-
tion (either through a dedicated or software implementation as described above in connection with Figs. 3A and 3B) a
user of such system can achieve substantially expanded functionality by upgrades having performance characteristics
and costs of their choice.

UNDERLYING THEORY OF PRESENT INVENTION FOR ADSL/DMT APPLICATIONS

A discussion of the underlying theory supporting the premise of the present invention now follows. in particular, this
section shows the mathematical foundation For the use of multiple low speed AFE's to sample a full bandwidth
ADSL/DMT signal. It will be apparent to those skilled in the art, after reading this discussion, that the present inventions
can be advantageously used in a number of rate adaptable communications environments, including CAP implementa-
tions of ADSL.

DMT Transmitter

To simplify the present discussion, only a subset of the DMT transmitter is considered, as shown in Figs 1D and
1E. The combined model that includes the channel response and the DMT receiver is shown below, where only one
branch of band-pass filtering and sampling is shown for simplicity. To further simplify, the channel response and the
SFIR are combined together.

In this subsection, we analyze the signal over one band pass filtering process. The result shows that the DMT sig-
nals within the band pass can be recovered with the same use of impulse response shortening technique. With use of
multiple AFE's that cover different frequency bands, all DMT subchannels can be recovered. IFFT

Inan ADSL environment as shown in Fig. 1D, N (N=512) frequency domain variables are transformed into the time
domain by IFFT block 60

N-1
jonin i N
yn = Z x061
i=0
Cyclic Prefix

¢ time domain variables at the end are added to the prefix of the sequence as shown in Fig. 1D by block 70
{zn}={z_c,z_c+1, c e Z g ZgZy, !zN-1}={yN-c‘ C YN Yottt !yN-‘]}

AFE/DAC

Discrete time domain sequence are converted by AFE 75 to the continuous time domain waveform as follows:
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z(f) = z Zprx (£-nT),
n=-x

where pry (t) is the transmitter pulse of the AFE/DAC used, and T, is the transmitter DAC dock period and equal to

T = 250usec

< N+c
according to the DMT ADSL specifications.
Channel
With reference now to Fig. 1E, if the channel impulse response is A(f), we have
€K
uty= 3 z Py (t-nT))
N=-x
where p gy (t)=p (1) ®h (1) .
Bandpass Filtering
If the bandpass filter 80 has an impulse response of
0
hepe(t). V() =, 3. ZPgpr (10T )
n=-o
where pgpr(8)=p () ®hH gpe(f) .
AFE/ADC
Let the sampling clockbe 7, =T, x L. This means a slower sampling by a factor of L for AFE 81. Thus,
0 o0
wi= X Z2aPppr(kTs -nTo) = 3, Zpogpe(lhl -n1T,)
n=-w ns=-wx
For causal pulse pgpr (), we have
@ oK
wi= Y ZPgpellkl-n)To) = 3 2y P epenT o)
n=-x n=0

Shortening FIR (SFIR)

After AFE discrete time sampling, a time domain equalizer (TEQ) called SFIR 82 is used to reduce the combined dis-
crete time impulse response to a duration smaller than c. If the SFIR response is hgggln], we have
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re = 2 Wi hseplil
i=0

= go[ 3 2, Parr ([kL-n-iL}Tc)}hsm{f}

n=—os

= 3 2,h kL —n)

n=—e

= 2 sz-n kml [ﬂ}
n=0
whete

Rk~ = 3. hspreli1p goe (L~ —iL]T,)
=0

Physical Meaning of h,; [n]

If we perform discrete Fourier transform at block 84 for f;,; [1], we obtain H ,[e]= H grn [LolH gpr [®] where Hgrg
[Lw] and Hgpre [@] are the DFT's with period I(LT.) and I/T, respectively. Their spectra can be illustrated as shown in
Fig. 1F for L=5.

Dropping Cyclic Prefix

By dropping the cyclic prefix of length ¢/L, at block 83 we consider only 5, =r,,k=0,+ * » ,N -1, where N, =N/L.

FFT

Performing FFT at block 84 for 5,, k=0, « « « (N/L)-1, one obtains:

Nt i2anl IN
qn = i S!e-j o '

-1
- N

= ree jlrnk | N,

k=0

Ni=1/ o
_ . ~jlmak IN,
- i sz—ihzox [l] 4

k=0 \ i=0

Nl & j2mn(kl —i)/ N j27ni | N
= Y 2y b lile™ te™/ !

k=0 i=0

= Mgt j2rn (kL i}/ N j27ni I N
=3 2y e’ ma (kL ~i th,, [ile /2N

i=0 k=0

e, Ny j27n (kL =iV N —j2rni IN
D TN RV W ) P badid

i=0 k=0

c N]“l . s .

- - .y = j2mnil

= Z Vi i€ J2ra (kL e)lN,hw’ [lle J2rni { Ny

i=0 k=0

where we assume h;,; [/] is only nonzerofor i =0, « » «,c. For a given /, let us define
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=[irL];

L-1. Therefore, i=/"L-i"

From the above definitions, we have

X

Therefore,

M-

n

.

I
'Mn [}

(=3

-
1]

-

|
u

~.

Since

we have

—jzm(kL—f)/Nl - 2)’ ¢ —j2m(kL-)! N, + t

o

Mo oMﬁ oMn

(=]

- 2k L~} N,

Yir-i€

l'—l

- —j 20U~ VLHWN,
—kgo)’(zc-ma'e Lt

Ni‘ — 2 k1L N,
Yy L€

N

-1
z Y kL'H'e

_ —j 2k N,
= kE Yik—+n)L4i€

-2 kAN,

N

-jZM(kLH')!N
'+ Z ykL«H

KL+ N,
e me( H)
_Ni’ —j2mm(kLH)IN,

= 2 Verai€

Ny-1
i YL -i€

—JZﬂn(kL—;)/N,h [l]e—)Z):miN,

k=0
N, -1 )
j2xn (kL +i' .= i
Z ViL <€ -] ( i/ N, hwr [z]e j2mni I N,
(N -1 N1 5
J2R (KL +iYIIN —-Jj2rn(kL +i)I N f2 {
X . - j2
z e } O
l .
xICJZ)t(kL-H)(I n)!'N h [i}e—jZKru’/N[
k=0 {=0 “
[N-1 N.-1 5
j n (kL + I-n)tIN
go"‘l kzo i'i-n) J wor Lile ™ J2rni I N,
Ny-1 ) )
Zejzﬂ(ki_-}»l)(s'-n)/N:Owhen (/- ny=mN,,
k=0
¢ L-1
jenimiL . -j2mnilN
Qn=N1Z|:ZXmN;+ne :lhrot[’]e 1
i=0Lm=0
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Knowing that £, [/] is zero for i < 0 and / > ¢, we have

c L-1
= j2mi vy = ;
qn NIZ{ZXMN,.M-?I mm/l.:{hm’[‘]e jlmni I N,
m=

L-1

12 / ey -] i
[z EmN  +n€ Fmim /L h [ile J2mAi I N,
m=0
L-

L-
2 XmN +n€ ’2”"”“]}:,0, [IL - i*]e—i2mnUL-i) /N

l=—u i'=0{ m=0

L= L=t
SNL Y XN, 4n Y ed2RmIL z;,m UL = i'e - f2AnUL=iYIN
m=0 i'=0

[=—oe

Since
~j 2L~y _
thm,[zL_, Je™! YN _ Zh,,,,{lL—: Je~JIL=T,
=F h!o:(’)z5(f-[ll.—i'}:rc)
! w=2m/ NT,
=sL 2z 2277 L
27 Cror(@)® iT 125(&)—%%)81
w=2m/ NT,
=-L 2m _ 2y, j2rdif L
1;12 :ar(N?; LT;)e
we have
! £ jamimit - j2Rn(L =i N
q,,=N|meN'+HEeI Zh,o,[lL-t]e
?“? l"O l=—co
- 2nimiL 2l L
=N, ¥ XmN 4 Eej ni'm _L_z Hlm(zlrn _ g;{)e; x
m=0 i'=0
2x(l /L
2 XﬂW.MEHw: (_2_@_ 2::1)2 o J2RUrm)i
i'=0
N L l .
=T:' Zome,-!-n tot (lL‘*‘ZT—:
N, Lol .
=T—:Z mel-i-ner(“N-F—_["Wl*n”, n=0..,N; -1
m=0 N
L1
=N12me.+nHmr{mN;*nL n=0,.N| -1
m=0
where

H,,[n]1= ?.1(- H,o,(a’h%n), for0<n<¥N
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Relationship between g, and x,

As shown in Fig. 1G if H,{n] is a bandpass filter and nonzero only in the intervals [k(N/2L), (k + N(N/2L)] and [(2L-k-
N(N2L) 2L-k)(N/2L)], where 0 < k < L, the possible values of m that

H o [m(N /L) + ]

is nonzero for 0 < n < (N/L) are as follows.
Even k

If k is even, we can have m=k/2 and 0 < n <(N/2L) so that

H,, [mN Ly +a)

is nonzero over the interval [k(N/2L), (k + H(N/2L)], and m=(L-)-k/2 and (N/2L) < n < (/L) so that
H,p [mN /L) +n]

is nonzero over the interval [(2L-k-){N/2L), (2L-k)(N/2L)].
Odd &

If k is odd, we can have m=(k-I)/2 and (N/2L) < n < (N/L) so that

H, [m(N/L)+n]

is nonzero over the interval [k(N/2L), (k + )(N/2L)], and m=L-(k-1)/2 and 0 < n <(N/2L) so that

H,, (m(~ L)+ n}

is nonzero over the interval [(2L-k-)(N/2L), (2L-k)(N/2L)].
The above discussion is illustrated in Fig. 1G for L = 3.

In another variation that can be used in the present invention, similar advantages to those obtained by limiting
bandwidth in the received signal in the downstream transceiver can be obtained by also optionally limiting the upstream
data rate of the transceiver as well. In other words, the ADSL standard provides for 31 channels in the upstream direc-
tion, but many applications do not require this amount of bandwidth. The constraints, requirements and costs associ-
ated with the DMT modulation signal processing, and DAC 330 also can be significantly reduced by transmitting only a
sub-set of the available 31 sub-channels. The determination of the appropriate sub-channels would be accomplished
in essentially the same manner as set forth above, except that the information on upstream sub-channel SNR usually
must be determined by the upsiream transceiver, and then fed back to the downstream transceiver. To save time and
overhead complexity, and given the fact that there is less variation in bit capacity in sub-channels in this frequency band,
one approach also would be to simply select a fixed sub-set of such sub-channels-without regard to their actual per-
formance characteristics. In a software modem environment, Control/Application software 500 would provide a user
with selectable control to effectuate a restricted upstream transmission on limited sub-channels. Again, with respect to
the ADSL standard, the only requirement in this respect is that the upstream pilot tone must also be transmitted to
establish a valid data link An optional limited "upstream” transmission can be effectuated in a variety of ways by the cir-
cuitry already described above in connection with Figs. 2 and 3. The exact details of such implementation will be appar-
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ent to those of skill in the art given the present teachings.

Although the present invention has been described in terms of a preferred ADSL embodiment, it will be apparent
to those skilled in the art that many alterations and modifications may be made to such embodiments without departing
from the teachings of the present invention. For example, it is apparent that the present invention would be beneficial
used in any xDSL or high speed multi-carrier application environment. Other types of VLS| and ULSI components
beyond those illustrated in the foregoing detailed description can be used suitably with the present invention. Accord-
ingly, it is intended that the all such alterations and modifications be included within the scope and spirit of the invention
as defined by the following claims.

Claims

1. A high speed communications system capable of supporting a downstream data transmission from a upstream
transceiver using a analog signal consisting of M data carrying signals contained within a bandwidth F, said system
comprising:

a channel interface circuit for coupling to and receiving said analog signal; and

a front end receiving circuit for processing the analog signal and converting it to a digital signal;

a processing circuit for extracting N data carrying signals (N <M) from the digital signal using a first frequency
portion 1 of the digital signal (f1 <F).

2. The system of claim 1, wherein the N data carrying signals are selected by the processing circuit based so as to
minimize the amount of processing required to extract the selected data from the digital signal.

3. The system of claim 2, wherein the N data carrying signals can be selected during a initialization process setting
up a data link to the upstream transceiver.

4. The system of claim 3, wherein M data carrying signals can be sent by the upstream transmitter during a initializa-
tion process, and thereafter, only N data carrying signals are sent.

5. The system of claim 1, wherein the front end circuit includes: (i) a sub-band filter for passing the first frequency
bandwidth portion f1 of said bandwidth F; (i} and an analog to digital converter.

6. The system of claim 1, wherein the selected data further includes data obtained from an additional second fre-
quency bandwidth portion 2 of said bandwidth F, so that an additional number of data carrying signals P from the
M data carrying signals (N+P < M) can be processed.

7. Thesystem of claim 6, further including one or more sub-band filters for passing the first frequency bandwidth por-
tion f1 and second frequency bandwidth portion 2 of said bandwidth F and an analog to digital converter.

8. The system of claim 7, wherein a target data rate of the system can be increased by processing an additional
number of data carrying signals P from the M data carrying signals, where N+P <M.

9. The system of claim 1, wherein the selected data to be extracted from the bandpassed data can be controlled by a
user of such system.

10. The system of claim 9, wherein a user of such system can increase a target data rate of the system by modularly
augmenting the front end circuit to include additional bandwidth and analog to digital conversion capacity such that
an additional number of data carrying signals P from the M data carrying signals (N+P <M) can be processed.

11. The system of claim 1, further including a front end transmitting circuit for transmitting control information to cause
said upstream transceiver to transmit downstream data only using the N data carrying signals.

12. The system of claim 11, wherein the control information transmitted to the upstream transceiver includes feedback
information indicating that only N of the M data carrying signals are desirable for downstream data transmission,
even during times when said channel is capable of supporting more than N data carrying signals.

13. The system of claim 12, wherein the control information transmitted to the upstream transceiver further includes
feedback information indicating that: (i) the system can support any data protocols used by said upsiream trans-
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ceiver; and (i) that they are connected through a channel with substantial signal attenuation characteristics for data
signals other than the N data carrying signals.

The system of claim 1, further including a front end transmitting circuit for transmitting an upstream data signal
using a second frequency bandwidth F2 different from F, and L data carrying signals, and where L <M.

A high speed communications system for processing an analog data signal from a channel capable of supporting
M modulated sub-channels, said system comprising:

a channel interface circuit for coupling to and receiving said analog data signal from the channel;

a analog front end circuit for processing the analog data signal and converting it to a digital signal;

a processing circuit for extracting data from the digital signal, the digital signal including data taken from a
number N of said sub-channels, where N is intentionally selected to have a value less than M and where N is

negotiated with an upstream transceiver during a initialization procedure.

The system of claim 15, where the N sub-channels are initially loaded with bit capacities that are left essentially
unchanged unless said channel characteristics vary.

The system of claim 15, wherein the selection of the N sub-channels can be done during the initialization proce-
dure.

The system of claim 15, wherein the value of N is based on signal processing capability of the processing circuit.

The system of claim 15, wherein a farget data rate of the system can be increased by processing a additional
number of sub-channels P from the M sub-channels, and where N+P <M.

The system of claim 15 further including a front end transmitting circuit for transmitting control information to cause
said upstream diver to transmit downstream data only using the N sub-channels.

The system of claim 15, wherein the upstream transceiver uses discrete multi-tone (DMT) modulation for generat-
ing the M modulated sub-channels, and the channel supports asymmetric digital subscriber loop (ADSL) transmis-
sion standards.

A high speed communications system for processing an analog data signal from a channel capable of supporting
M modulated sub-channels, said system comprising:

a channel interface circuit for coupling to and receiving said analog data signal from the channel;

an analog front end circuit for processing the analog data signal and converting it to a digital signal;

a bus interface circuit for transmitting the digital signal to a host processing device, and for receiving a trans-
mission control signal from the host processing device to cause said upstream transmitter to fransmit using
only from a number N of said sub-channels, where N is intentionally selected to have a value less than M, and

where N is negotiated with a upstream transceiver during a initialization procedure.

The system of claim 22, wherein the value of N is based on signal processing capability of the host processing
device.

The system of claim 22, wherein a data rate of the system can be increased by processing an additional number
of sub-channels P from the M sub-channels, and where N+P < M.

The system of claim 22, wherein the upstream transceiver uses discrete multi-tone (DMT) modulation for generat-
ing the M modulated sub-channels, and the channel supports asymmetric digital subscriber loop (ADSL) transmis-
sion standards.

A method of processing a xDSL signal from a digital subscriber loop, said method including the steps of:
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negotiating a reduced data rate R’ for said signal between a downstream and a upstream transceiver; and

thereafter transmitting said xDSL signal from the upstream transciever to the downstream transceiver utilizing
a number of sub-channels N to effectuate the reduced data rate R', where N is intentionally selected to be less
than a maximum number of sub-channels M supported by said digital subscriber loop;

wherein the number of sub-channels N is based on signal processing capability available to the downstream
transceiver.

The method of claim 26, wherein the data rate of the system can be increased by processing an additional number
of sub-channels P from the M sub-channels, and where N+P <M.

The method of claim 26, wherein the upstream transceiver uses discrete multi-tone (DMT) modulation for generat-
ing the M sub-channels.

The method of claim 26, wherein the reduced data rate R’ can be specified by a user operating the downstream
transceiver.

A high speed communications data receiver for communicating through a channel at a data rate X with a upstream
transmitter capable of transmitting a data stream at a rate Y (X<Y), the receiver comprising:

a channel interface circuit for coupling to and receiving said data stream; and

an analog front end circuit for data sampling the analog signal and converting it to

a digital signal; and

a processing circuit for extracting selected data from the digital signal, and for generating a transmission con-
trol signal for causing said upstream transmitter to transmit at a data rate substantially equal to said data rate
X during a data stream transmission; and

wherein data sampling requirements of the analog front end circuit and extracting of the processing circuit are
reduced because data sampling and extracting is only performed for a fractional portion of the data stream.

The system of claim 30, wherein the analog front end circuit further includes one or more sub-band filters for filter-
ing the analog data signal to generate the fractional portion of the data stream that requires data sampling and
extracting.

The system of claim 30, further including a front end transmitting circuit for transmitting the transmission control sig-
nal from the processing circuit to cause said upstream transceiver to transmit downstream data only at said data
rate X.

The system of claim 32, wherein the control information transmitted to the upstream transceiver includes feedback
information indicating that the maximum downstream data transmission data rate is X, even during times when said
channel is capable of supporting more than said data rate X.

. The system of claim 30, further including a front end transmitting circuit for transmitting an upstream data transmis-

sion using a datarate Z, where Z < Y.

The system of claim 30, wherein the ratio of X to Y is approximately .5 or less, and this ratio can be increased
through modular additions to the analog front end circuit.

A high speed communications data receiver for communicating through a channel with an upstream transmitter that
is capable of transmitting a data signal with a particular frame rate T and data rate Y, the receiver comprising:

a channel interface circuit for coupling to and receiving said data signal; and

an analog front end circuit for sampling the data signal and converting it to a digital signal; and

a processing circuit that: (i) is configurable for processing the digital signal at a data rate <=X and using said
frame rate T, where X is determined for such processing circuit prior to initialization of a data fransmission and
X < Y/2; (ii) generates a transmission control signal for causing said upstream transmitter to transmit at a data
rate no greater than X during a data transmission;

wherein signal processing requirements for the processing circuit are reduced because processing is only per-
formed at a fractional rate of the available data rate of said transmission protocol.
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The system of claim 36, wherein the control information transmitted to the upstream transceiver includes feedback
information indicating that the maximum downstream data transmission data rate is X, even during times when said
channel is capable of supporting more than said data rate X.

. The system of claim 36, wherein the feedback information including the data rate X can be controlled by a user of

such system.

. The system of claim 36, wherein the ratio of X to Y is approximately .2 or less.

. A high speed communications system for transmitting digital information in a channel capable of supporting a trans-

mission bandwidth F, said system comprising:

an upstream data transceiver capable of modulating the digital information to generate an analog data signal
data transmission using said transmission bandwidth F; and

a downstream data transceiver channel interface circuit for coupling to and receiving said analog data signal
from the upstream data transciever through said channel, the downstream data transceiver including:

(i) a front end receiving circuit for processing the analog data signal and converting it to a digital signal; and
(i) a processing circuit for demedulating the digital signal, the digital signal including data from a first fre-
quency bandwidth portion f1 of said bandwidth and for generating feedback information indicating to the
upstream fransceiver that the bandwidth other than f1 is unsuitable for data transmission; and

(iii) a front end transmitting circuit for transmitting the feedback information using a second frequency
bandwidth portion f2 to cause said upstream transceiver to transmit downstream data only using the first
frequency portion f1.

The system of claim 40, wherein the ratio of f1 to F is approximately .5 or less, and this ratio can be increased
through modular additions to the front end receiving circuit.

The system of claim 40, wherein the feedback information contains intentionally altered channel characteristic
information.

. The system of claim 41, wherein the feedback information, including the size and location of first frequency portion

1, can be controlled by a user of such system.

. A high speed communications data receiver for communicating through a channel at a controllable data rate X with

an upstream transmitter capable of transmitting a data signal at a flame rate T, and a data rate Y, where X/Y < 1/2,
the receiver comprising:

a channel interface circuit for coupling to and receiving said analog data signal; and

an analog front end circuit for data sampling the analog signal and converting it to a digital signal; and

a processing circuit for determining said rate X based on processing capabilities available for extracting data
from the digital signal, and for generating a transmission control signal for causing said upstream transmitter
to transmit using said flame rate T, and a data rate substantially equal to said data rate X during a data trans-
mission.

The receiver of claim 44, wherein said rate X is determined during a calibration routine.

. The receiver of claim 45, wherein said calibration routine is executed by a host data processor to determine the

capabilities of such processor.

The receiver of claim 44, wherein said rate X is configurable by a user of such receiver based on performance char-
acteristics of a host processor comprising a portion of the processing circuit.

. The receiver of claim 44, wherein X/Y is approximately .5 or less.

. A method for communicating through a channel with an upstream transmitter that is capable of transmitting a data

signal at a frame rate T, and a data rate Y, the method comprising the steps of:

22

Page 216 of 283



10

15

20

25

30

35

40

45

50

55

50.

51.

52.

53.

55.

56.

57.

59.

EP 0 889 615 A2

receiving said data signal; and

sampling the data signal and converting it to a digital signal; and

processing the digital signal at a data rate <=X and using said frame rate T, where X is determined prior to ini-
tialization of a data transmission and X < Y/2; and

generating a transmission control signal for causing said upstream transmitter to transmit at a data rate no
greater than X during a data transmission.

The method of claim 49, wherein the control information transmitted to the upstream transceiver includes feedback
information indicating that the maximum downstream data transmission data rate is X, even during times when said
channel is capable of supporting more than said data rate X.

The method of claim 49, wherein the feedback information including the data rate X can be controlled by a user of
such system.

The method of claim 49, wherein said rate X is determined during a calibration routine.

The method of claim 49, wherein said rate X is configurable by a user of such receiver based on performance char-
acteristics of a host processor comprising a portion of the processing circuit.

. A method of operating a high speed communications system that is coupled through a channel to an upstream

transceiver operating at a maximum data rate Y using a bandwidth F, said method comprising:

(a) receiving an analog initialization signal having a bandwidth F from the upstream transceiver through the
channel; and

(b) generating a digital signal based on sampling a portion of the analog data transmission signal correspond-
ing to a first frequency bandwidth portion 1, where 1 <F; and

{(c) processing the digital signal to extract data from the digital signal such that an effective receiving rate X
(where X<Y) is achieved by the system;

(d) generating feedback information pertaining to the channel tfransmission characteristics indicating to the
upstream fransceiver that data rates higher than X should not be used;

(e) thereafter recieving an analog data signal transmitted by the upstream transceiver to have a bandwidth f1;
(f) repeating steps (b) and (c).

The method of claim 54, further including a step prior to step (a): receiving a control signal from a user of such sys-
tem for determining the effective receiving rate X.

The method of claim 54, further including a step: determining an optimal bandwidth portion {1 so as to minimize the
amount of processing required to extract the data from the digital signal at the receiving rate X.

A high speed communications transceiver for communicating with an upstream transceiver transmitting an analog
data transmission signal using M data carrying signals within a bandwidth F through a channel to said system, said
transceiver comprising:

a channel interface circuit for coupling to and receiving said analog data signal from the channel; and

a front end receiving circuit for sampling the analog data signal and generating a digital signal based on such
analog data signal, the digital signal including data from a first frequency bandwidth portion f1 of said band-
width F containing N data carrying signals, where N<M; and

a bus interface circuit for transmitting the digital signal to a host processing device; and

wherein the system’s performance, including data rate, can be scaled based on modifications to said front end
receiving circuit or said host processing device so that a the sampling of the analog data signal can be
increased, and the first frequency bandwidth portion f1 can also be expanded.

. The system of claim 57, wherein the front end receiving circuit includes a filter for passing the first frequency band-

width portion f1 of said bandwidth F; (ii) and an analog to digital converter.
The system of claim 58, wherein when the modifications include additional bandpass filters for increasing the first

frequency bandwith portion from {1 to f2, where F > f2 > {1, the number of data carrying signals is increased from
N to N+P, where P = f2/{1*N, and N+P< M.
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The system of claim 57, wherein the modifications include adding an additional number of front end circuits k in the
system each with a bandpass frequency 1 to result in N*k data carrying signals being included within the digital
signal.

The system of claim 57, wherein the first frequency bandwidth portion 1 is programmable.

The system of claim 57, further including a front end transmitting circuit for transmitting control information to cause
said upstream transceiver to transmit downstream data only using the N data carrying signals.

The system of claim 62, wherein the control information transmitted to the upstream transceiver includes feedback
information from the host processing device indicating to the upstream transceiver that only N of the M data carry-
ing signals are desirable for downstream data transmission, even if said channel is capable of supporting more than
N data carrying signals.

. The system of claim 63, wherein the front end transmitting circuit transmits an upstream data fransmission using a

second frequency bandwidth F2 and L upsiream data carrying signals, and where L <M.

The system of claim 57, further including a host processor circuit in the host processing device for extracting
selected data from the N data carrying signals.

The system of claim 65, wherein host processor circuit includes a host microprocessor, a programmable memory
coupled to the microprocessor, and a data extraction routine located in the memory which can be executed by the
miCroprocessor.

The system of claim 66, wherein the modifications include upgrading said host processing circuit to include addi-
tional signal processing power for processing an additional number of data carrying signals.

. A method of operating a high speed interface between an upstream transceiver and a host processing device at a

target data rate, said method comprising:

(a) receiving an analog initialization signal having a bandwidth F from the upstream transceiver through a com-
munications channel; and

(b) generating a digital signal based on sampling a portion of the analog initialization signal corresponding to
a first frequency bandpass portion 1;

(c) transmitting the digital signal to said host processing device so that characteristics of data carrying signals
contained within first frequency bandpass portion 1 can be determined, and a number of such data carrying
signals can be configured for use by said host processing device to achieve said target data rate; and

(e) generating feedback information indicating to the upstream fransceiver that bandwidth other than the first
frequency bandpass 1 should not be used for data transmission; and

(f) receiving an analog data fransmission signal having a bandwidth {1 from said upstream transceiver; and
(g) generating a digital signal based on sampling the analog data transmission signal; and

(h) transmitting the digital signal to the host processing device so that it can be processed to exiract selected
data from the data carrying signals;

(i) when a data rate increase is required, expanding the first frequency bandpass portion {1 and returning to
step (a).

The method of claim 68, further including a step of: determining an optimal size and location of first frequency
bandpass portion f1 so as to minimize the amount of processing required by said host processing device to extract
the data from the digital signal.

. The method of claim 68, wherein the ratio of {1 to F is approximately .5 or less, and a data rate of such interface is

controlled by controlling this ratio.

The method of claim 68 wherein the analog data transmission is comprised of M modulated sub-channels within
bandwidth F, and the selected data is contained in N of the M sub-channels within first selected frequency band-
pass portion f1, where N < M.

. The method of claim 68, further including a step: determining an optimal set of N sub-channels so as to minimize
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the amount of processing required to extract the data from the digital signal.

The method of claim 68, further including a step wherein protocol information pertaining to standards applicable to
Asymmetric Digital Subscriber Loops is transmitted by the upstream data transceiver so as to set up a ADSL com-
patible data link.

The method of claim 68, wherein during step (i) the first frequency bandpass portion {1 is increased by the use of

additional bandpass filters for increasing the first frequency bandwith portion from f1 to f2, where F > 2 > 1, so that
the selected data is received at an increased rate equal to approximately f2/f1.
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FIGURE 3A
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(54) Adaptive bit swapping between channels of a discrete multitone system

(57) An adaptive bit swapping method and device are provided. The method includes the steps of (a)
initializing (200} the DMT system to transmit the data via the channel in a steady state; (b) selecting {204) a
frame (400) having an inserted sync block from a frame structure of the transmitted data; (c) calculating (210)
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between the maximum value and the minimum value; (g} determining (218) whether the second difference
value is equal to or greater than the predetermined threshold value; and (h) correcting {220) bit and power
assigning tables of a transmitter and a receiver if the second difference value is greater than or equal to the
threshold value. In addition, the bit and power assigning tables can be corrected accurately since bits and
power are swapped using an actually measured SNR.
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ADAPTIVE BIT SWAPPING METHOD AND DEVICE
FOR DISCRETE MULTITONE SYSTEM

The present invention relates to a discrete multitone
(DMT) system, and more particularly, to an adaptive bit
swapping method and device for a DMT system, which adjust
the number of bits and power assigned to each sub-channel
according to channel characteristics varied during data
transmission.

A multidarrier is generally used in a DMT system to
use a channel efficiently for transmitting data. Basically
in multicarrier meodulation, several carrier-modulated
waveforms are overlapped toc represent an input bit stream.
A multicarrier transmission signal is the composite of M
independent sub-signals or sub-channels, each having the
same bandwidth of 4.3125KHz and respective main frequencies
of £, (i=1, 2, 3,...M). These sub-signals are Quadrature
Amplitude Modulation (QAM) signals. When data is
transmitted at a high speed via an inferior transmission
path such as a copper line, the DMT system enables the data
to be transmitted at 6Mbps or above, thus offering a good
service. In this DMT system using several carriers, the
number of bits and power of each channel depending on its
signal-to-noise ratic (SNR} are assigned to each sub-
channel in the initialization of the system.

Changing the number of bits and power assign;d to each
sub—channe_l according to its SNR, which is wvaried without
an interruption in a data stream in a data transmission

mcde, is referred to as bit swapping. Bit swapping is used

1
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in an Asymmetric Digital Subscriber Line (ADSL) servicé
employing the DMT system to reduce an error probability of
transmission data.

Channel characteristics vary gradually with time in
most systems, and frequency response characteristics of an
ADSL loop vary gradually with temperature. Therefore, a
channel model determined in the initialization of a system
should be changed according to the frequency response
characteristics.

A convegiional method for allocating bits to a sub-
channel will be described as follows.

A transmitter terminal as well as a receiver terminal
by adaption can operate according to the essential concept
of a bit allocating method which has been proposed in a
dissertation submitted to the Department of Electrical
Engineering and the Committee on Graduate Studies of
STANFORD University in partial fulfillment of the
requirements for the Degree of Doctor of Philosophy, May
1993, entitled "BANDWIDTH OPTIMIZED DIGITAL TRANSMISSION
TECHNIQUES FOR SPECTRALLY SHAPED CHANNELS WITH IMPULSE
NOISE", by Ronald R. Hunt and P.S. Chow. Details of the
bit allocating method there described are as follows:

1. the steady state mean square errors(MSE)'‘'s of all
used sub-channels are monitored, where these error wvalues
are differences between inputs and outputs of a slicer;

2. it is determined continucusly whether the
differenc€ between a maximum error value and a minimum

error value is a predetermined threshold value (generally
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3dB) or above, and if the difference is the threshold value
or above, the procedure goes to the subsequent step;

3. the bit number of a wvalue in a bit allocatiocn
table for a sub-channel having the maximum error value is
decreased by 1, while the bit number of a value in a bit
allocation table for a sub-channel having the minimum error
value is increased by 1;

4. the minimum error is doubled, while the maximum
error is halvgd;

5. the‘élicer settings for two sub-channels whose bit
values are changed are adjusted; and

6. the bit swapping information is sent back to a
transmission part.

The initial number of bits allocated to a sub-channel
is determined according to an SNR measured during an
initialization in an ADSL DMT system. However, the above
bit allocation method exhibits the drawback that an
incorrect bit swapping may be performed, since an MSE value
may be increased due to an error, such as a burst error
when data is examined in a reception part, or a frequency-
domain equalizer (FEQ) error which can affect MSE in a
steady state.

To circumvent the above procblems, it is first object
of the present invention to provide an adaptive bit
swapping method for a DMT system in which bits allocated to
each sub-channel are swapped in a transmission unit
according ‘to an actually measured SNR.

It is second object of the present invention to
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provide an adaptive bit swapping device for a DMT system.

Tc achieve the first object, there is provided an
adaptive bit swapping method in a discrete multitone (DMT)
system for an asymmetric digital subscriber 1line (ADSL)
which has a transmitter for encoding and converting data to
be transmitted via a channel, and a receiver for restoring
the transmitted data to the original form by conversion and
decoding, said method comprising the steps of: (a)
initializing said DMT system to transmit said data via said
channel in a%teady state; (b) selecting a frame having an
inserted sync block from a frame structure of said
transmitted data; (c) calculating the signal-to-noise
ratios (SNRs) of respective sub-channels of said selected
frame; (d) calculating first difference value between the
present representative SNRs calculated in step (c) and the
previous representative SNRs of each sub-channel; (e)
selecting a maximum value and minimum value among the first
difference values of said respective sub-channels; (f)
obtaining the second difference value between said maximum
value and said minimum value; (g) determining whether said
second difference value is equal to or greater than the
predetermined threshocld value; and (h) correcting bit and
power assigning tables of a transmitter and a receiver if
said second difference value is greater than or equal to
said threshold value. -

To achieve the second object, there is provided an
adaptive bit swapping device functioning as a receiver for

restoring the transmitted data to the original form by
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conversion aﬁd decoding, said device being included in a
discrete multitone (DMT) system for an asymmetric digital
subscriber line (ADSL) which has a transmitter for encoding
and converting data to be transmitted via a channel, said
device comprising: A/D converting means for converting said
analogue data signal received wvia said channel into a
digital signal; time-domain equalizing means for receiving
said digital signal and reducing a guard band used to
remove an interblock interference; fast-Fourier
transforming“ﬁeans for receiving the output of said time-
domain egualizing means and demodulating said data signal
modulated in said transmitter; frequency-domain equalizing
means for receiving the output of said fast Fourier
transforming means and compensating for a phase error of
each sub-channel; SNR measuring means for selecting a frame
having an inserted sync block frém a frame structure of
said transmitted data, calculating the signal-to-noise
ratios (SNRs) of respective sub-channels of said selected
frame, calculating first difference value between the
present representative SNRs calculated above and the
previous representative SNRs of each sub-channel, selecting
a maximum value and minimum wvalue among the first
difference values of said respective sub-channels,
cbtaining the second difference value between said maximum
value and said minimum value, determining whether said
second difference value is equal to or greater than the
predetermined threshold wvalue and outputting to a

transmitter and a receiver the signal used for correcting
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bit and power assigning tables of a transmitter and a
receiver; and decoding means for receiving the outputs of
said SNR measuring means and said frequency-domain
equalizing means, resetting a slice value, and decoding
said reset slice value.

Specific embodiments of the present invention are
described in detail below, by way of example, with
reference to the attached drawings, in which:

FIG. 1 is a block diagram of a conventional basic DMT
system; =

FIG. 2 is a flow-chart of a bit swapping method for a
DMT system according to an embodiment of the present
invention;

FIG. 3 is a block diagram of a receiving unit in a DMT
system for performing the method of FIG. 2 according to an
embodiment of the present invention; and

FIG. 4 illustrates the structure of a superframe based
on "ADSL standards", which is transmitted in a steady
state.

An adaptive bit swapping method and device for a DMT
system according to an embodiment of the present invention
will be described below, with reference to the attached
drawings.

A conventiocnal basic DMT system shown in FIG. 1 has a
transmitter 100 including an encoder 104, an inverse fast
Fourier transformer (IFFT)} 106 and a digital/analogue (D/A)
converter 108, a receiver 102 including an analogue/digital

(A/D) converter 110, a fast Fourier transformer (FFT) 112
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and a decoder 114, and a transmission path (a transmission
channel or a channel) 1i6. A DMT system for an ADSL
transmits a signal via 256 individual channels each having
a 4KHz bandwidth. The encoder 104 of the transmitter 100 in
the DMT system shown in FIG. 1 simply receives data
sequences via an input terminal IN (the accurate number of
bits depends on a data rate and an overhead) and allocates
the input data sequences to a multitude of sub-channels.
The IFFT 106»produces a plurality of time based samples
having several real number values from an encoded value.
The D/A converter 108 converts a plurality of the received
time based samples into an analoéue signal suitable for
transmission via a copper line, and transmits the analogue
signal to the A/D converter 110 via the transmission path
11s6.

The receiver 102 performs the operations of the
transmitter 100 in a reverse order. The receiver 102
consists of three components for performing time recovery,
filtering, and channel check functions, respectively.

An adaptive bit swapping device for a DMT system
according to an embodiment of the present invention is
shown in Fig.3 and includes an A/D converter 300, a time-
domain equalizer (TEQ) 302, an FFT 304, a frequency-domain
equalizer (FEQ) 306, a decoder 308, and an SNR measurer
310. -

Referring to FIG. 2, showing an algorithm for a bit
swapping method for a DMT system according to an embodiment

of the present invention, when the DMT system igs activated
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to transmit data, it is initialized with regard to the
channel conditions of the transmitter and receiver, in step
200. The initialization is divided into activation &
recognition, transceiver training, and channel analysis &
exchange. The initialization in the embodiment of the
present invention is especially concerned with channel
analysis, since the SNR of each sub-channel of a channel
formed between the transmitter and the receiver is measured
and the numbe; of bits and power are assigned according to
the variation in the measured SNR. When the DMT system is
placed in a steady state after the initialization, data
transmission begins, in step 202.

FIG. 4 illustrates the structure of a superframe of
data transmitted in a steady state, which is determined by
"ADSL standards". Referring to FIG. 4, a sync(ronization)
symbol 400 used to restore the synchronization of the data
without reinitialization when the data are affected by an
instantaneous interrupt is inserted in a frame 68 of frames
0-68.

In step 204, frame 68 alone is selected after step 202
in the embodiment of the present invention, whereas all
frames among the 68 frames shown in FIG. 4 are selected to
obtain MSEs in the prior art. In step 206, the signal PSD
of each sub-channel is measured by a deterministic least
sequence (DLS) method, after step 204. The DLS method
indicates that known sequence values received from the
transmitter via the channel are accumulated and averaged.

A channel response free cof random noise can be achieved by
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this method, and the signal PSD of each sub-channel can be
achieved by fast Fourier transforming the channel response.
In step 208, the noise PSD of each sub-channel is measured
by a Welch method after step 206. After step 208, the SNR
of each sub-channel is obtained fxrom the measured signal
PSD and noise PSD in step 210. After step 210, it is
determined whether the obtained SNR is the Nth SNR of each
sub-channel or not in step 212. Here, N is a predetermined
number(50~150). Steps 206-210 should be performed
repeatedly 6% series of N sequent superframes because a
plurality of sync frames 68, each pattern of which is
known, is needed in order to accufately measure the SNR of
each sub-channel.

If N SNRs for each sub-channel are obtained, then
firstly, the representative SNR(SNR,,) of each sub-channel
is obtained by averaging the N SNRs. Then, the difference
value (or first difference value} between the presently
obtained SNR,, and the previously obtained SNR,, is
calculated for each sub-channel. By a method similar to
that described above, all first difference wvalues for all
sub-channels are obtained in step 214.

The maximum and the minimum wvalues among the first
difference values calculated in step 214 are selected in
step 216. After step 216, the second difference wvalue
between the maximum wvalue and the minimum -value is
calculated and it is determined whether vthe second
difference value is a predetermined threshold value (around

3 DB) or not in step 218. If the second difference value is
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smaller than the threshold value, the procedure feeds back
to step 204, and if it is equal to or greater than the
threshold wvalue, the bits and power assigned to a
corresponding sub-channel in a transmitter are swapped.
That is, the number of bit of a sub-channel having a
minimum value is assigned to sub-channel having a maximum
value. Thus, the corresponding parameters (a bit number and
power table) should be changed to enable a receiver to make
an accurate decision, in step 220. In step 222, it is
determined wﬁZther the DMT system is off after step 220.
If it is not off, the procedure feeds back to step 204, and
if it is off, the bit swapping: method of the present
invention ends.

Since the bit swapping only takes place once after at
least one superframe has been transmitted (17msec is
required’ for one superframe transmission), a long time is
required for the bit swapping. However, even though the
channel changes during the time required for the bit
swapping, this method can be used because a channel changes
very slowly, for example by temperature, etc.

Fig.3 shows a device for performing the above-
described method. The A/D converter 300 converts an
analogue signal received wvia an input port IN into a
digital signal. The TEQ 302 receives the digital signal
from the A/D converter 300 and reduces a guard bafid used to
remove an interblock interference (IBI) produced due to
characteristics of a DMT system. For this purpose, a

finite impulse response filter (FIR) may be used as the TEQ

10
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302. The FFT 304 receives the signal ocutput from the TEQ
302 and performs a demcdulation corresponding to a
modulation of the transmitter. Thus, the FFT 304 serves as
a demodulator corresponding to the IFFT 106 of FIG. 1. The
FEQ 306 is a filter for receiving the output of the FFT 304
and compensating for a phase error of each sub-channel.
Meanwhile, the SNR measurer 310 of FIG. 3 receives the
output of the A/D converter 300 and performs the steps 204-
220 described in Fig.2. The SNR measurer 310 can be
achieved inﬂ;terms of software in a digital signal
processor. After processing step 218 shown in Fig.2, the
SNR measurer 310 outputs the éontrol signal for bit
swapping to the transmitter wvia an output port OUT1I to
correct a bit allocation table at a transmitter, and the
measured SNR of each sub-channel is output to the decoder
308. The decoder 308 receives the outputs of the SNR
measurer 310 when frame 68 is input, and the output of the
FEQ 306 when any frame among frames 0 - 67 is input,
decides a slicer value, decodes the reset slicer value, and
outputs the decoded value via an output port OUT2.

As described above, in the adaptive bit swapping
method and device of embodiments of the present invention
in the DMT system, the method for comparing SNRs is added
to an SNR measuring method used in a conventional process
of initialization. The adaptive bit swapping device
selects only frame 68 from each superframe, thereby
simplifyiﬁg a conventional complex hardware construction

using all frames. Furthermore, in the adaptive bit swapping

11
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method, more accurate swapping information for changing the
number of bit and corresponding power can be transmitted to
a transmitter than in the conventiocnal method depending on
an MSE, since an actually measured SNR value on a frame 68
iz used when the assigned bit number and the assigned
quantity of power are changed according toc a channel

variation.

12
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CLAIMS

1. An adaptive bit swapping method for use in a
discrete multitone (DMT) system for an asymmetric digital
subscriber line (ADSL) which has a transmitter for encoding
and converting data to be transmitted via a channel, and a
receiver for restoring the transmitted data to the original
form by conversion and decoding, said method comprising the
steps of:

(a) initializing said DMT system to transmit said data
via said chanfiel in a steady state;

(b) selecting a frame having an inserted sync block
from a frame structure of said transmitted data;

(c} calculating the signal-to-noise ratios (SNRs) of
respective sub-channels of said selected frame;

(d) calculating first difference values between the
present representative SNRs calculated in step {(c¢) and the
previous representative SNRs of each sub-channel;

(e) selecting a maximum value and minimum value among
the first difference values of said respective sub-
channels;

(£) obtaining a second difference wvalue being a
difference between said maximum value and said minimum
value;

(g) determining whether said second difference value
is equal to or greater than a predetermined -threshold
value; and

(h) ¢éorrecting bit and power assigning tables of a

transmitter and a receiver if said second difference value

13
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is ‘greater than or equal to said threshold value}.

2. An adaptive bit swapping method as claimed in
claim 1, wherein said step (a) comprises the steps of:

establishing the initial bits and power values of said
DMT system; and

starting a transmission of data in a steady state of
said DMT system.

3. An adaptive bit swapping method as claimed in
claim 1 or c;aim 2, wherein said step (c) comprises the
steps of; ~

measuring the signal power spectrum density (PSD) of
each sub-channel by a deterministic least sequence (DLS)
methed;

measuring a noise PSD of each sub-channel by a Welch
method; and

calculating said SNR of each sub-channel from said
measured signal PSD and said noise PSD.

4. An adaptive bit swapping method as claimed in any
of claims 1 to 3, wherein said steps (b} and (c) are
performed repeatedly a predetermined number of times, and
representative SNR value of each sub-channel are calculated
making use of said SNRs if the predetermined number of SNRs
is obtained for each sub-channel.

5. An adaptive bit swapping method as claimed in
claim 4, wherein said step (c) comprises the step of;

feeding the procedure back to said step (b), if said
predetermined number of SNRs of each sub-channel has not

been obtained

14
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6. An adaptive bit swapping method as claimed in any
preceding claim, wherein said step (g) comprises the step
of;

feeding the procedure back to said step (b), if said
second difference value is not greater than or equal to
said predetermined threshold value.

7. An adaptive bit swapping device adapted to
function as a receiver for restoring transmitted data to
its original form by conversion and decoding, said device
being adapteé;for inclusion in a discrete multitone (DMT)
system for an asymmetric digital subscriber line (ADSL)
which has a transmitter for encodiﬁg and converting data to
be transmitted wvia a channel, said device comprising:

A/D converting means for converting said analogue data
signal received via said channel into a digital signal;

time-domain equalizing means for receiving said
digital signal and reducing a guard band used to remove an
interblock interference;

fast-Fourier transforming means for receiving the
output of said time-domain equalizing means and
demodulating said data signal modulated in said
transmitter;

frequency-domain equalizing means for receiving the
output of said fast Fourier transforming means and
compensating for a phase error of each sub-channel;

SNR measuring means for obtaining the representative
SNRs of said respective sub-channels from the output of

said A/D converting means using a frame having an inserted

15
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sync symbol from a frame structure of transmitted data,
calculating a first difference values between the previous
representative SNR and present representative SNR for each
sub-channel, comparing a threshold value with a second
difference value being a difference between maximum and
minimum value of said first difference values, and
outputting to a transmitter and a receiver the signal used
for correcting a bit allocation table according to the
compared resu;t; and

decodinﬁgmeans for receiving the outputs of said SNR
measuring-means and said frequency-domain equalizing means,
resetting a slice value, and decoding said reset slice
value.

8. An adaptive bit swapping device adapted to
function as a receiver for restoring transmitted data to
its original form by conversion and decoding, said device
being adapted for inclusion in a discrete multitone (DMT)
system for an asymmetric digital subscriber 1line (ADSL)
which has a transmitter for encoding and converting data to
be transmitted via a channel, said device comprising:

A/D converting means for converting said analogue data
signal received via said channel into a digital signal;

time-domain equalizing means for receiving said
digital signal and reducing a guard band used to remove an
interblock interference; -

fast-Fourier transforming means for receiving the
output of said time-domain equalizing means and

demodulating said data signal modulated in said

16

Page 249 of 283



10

15

20

25

transmitter;

frequency-domain equalizing means for receiving the
output of said fast Fourier transforming means and
compensating for a phase error of each sub-channel;

SNR measuring means for selecting a frame having an
inserted sync block from a frame structure of said
transmitted data, calculating the signal-to-noise ratios
(SNRs) of respective sub-channels of said selected frame,
calculating first difference values between the present
representatiw?é SNRs calculated above and the previous
representative SNRs of each sub-channel, selecting a
maximum value and minimum value ambng the first difference
values of said respective sub-channels, obtaining a second
difference value being a difference between said maximum
value and said minimum value, determining whether said
second difference value is equal to or greater than the
predetermined threshold wvalue, and outputting to a
transmitter and a receiver the signal used for correcting
bit and power assigning tables of a transmittexr and a
receiver; and

decoding means for receiving the outputs of said SNR
measuring means and said frequency-domain equalizing means,
resetting a slice value, and decoding said reset slice
value.

9. An adaptive bit swapping device substantially as
herein described with reference to Figure 3 with or without
reference ‘to Figures 2 and 4.

10. A discrete multitone {DMT) system for an

17
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asymmetric digital subscribef line (ADSL) which has a
transmitter for encoding and converting data to be
transmitted via a channel, said system comprising an
adaptive bit swapping device as claimed in any of claims 7
to 9.

11. An adaptive bit swapping method substantially as
herein described with reference to Figure 2 with or without

reference to Figures 3 and 4.
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communication n-bit channel, wherein one of the
bits is a parity bit, includes sampling the parity bit of
the n-bit channel. A probable bit error rate is derived
from the sampling of the parity bit. The probable bit
error rate can be compared to a pre-determined bit
error rate value to determine if the at least one
telephony communication n-bit channel is corrupted.
If the at least one telephony communication n-bit
channel is corrupted, the at least one telephony
communication n-bit channel is re-allocated to an
uncorrupted and unallocated telephony
communication n-bit channel. Further, at least one
unallocated telephony communication channel can
be periodically monitored and error data
accumulated to indicate the quality thereof.
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