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

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 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
15-cv-615-RGA 7/17/2015 District of Delaware
PLAINTIFF DEFENDANT
TQ Delta, LLC Time Warner Cable inc. and Time Warner Cabie
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},l%D(}%D INCLUDED BY
91912015 Amendment [J Answer ] Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 US 9,094,268 B2 712812015 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

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

CSCO0-1002 (Part 1 of 2)
Cisco v. TQ Delta
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Case 1:15-cv-00615-RGA Document 8 Filed 09/09/15 Page 2 of 2 PagelD #: 263

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
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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 N
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
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Case 1:15-cv-00616-RGA Document 8 Filed 09/09/15 Page 2 of 2 PagelD #: 280

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
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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
Sheryl 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
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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
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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 1:13-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 O, A DMARE 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
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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
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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
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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
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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.
13/718,016 04/21/2015 9014243 6936-47-CON-DIV-CON-3 4520
62574 7590 04/01/2015

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 0 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):

Marcos C. Tzannes, Orinda, CA;
TQ DELTA, LLC, Austin, TX

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.

IR103 (Rev. 10/09)
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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

WWV\'.\]SP[O.gOV

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
13/718,016 12/18/2012 Marcos C. Tzannes 6936-47-CON-DIV-CON-3 4520
62574 7590 032012015
. EXAMINER
Jason H. Vick | |
Sheridan Ross, PC JOSEPH, JAISON
Suite # 1200
1560 Broadway | ART UNIT I PAPER NUMBER |

Denver, CO 80202 2633

| NOTIFICATION DATE | DELIVERY MODE |

03/20/2015 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)

L 13/718,016 TZANNES, MARCOS C.
Response to Rule 312 Communication - -

Examiner Art Unit

JAISON JOSEPH 2633

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address —

1. Xl The amendment filed on 26 February 2015 under 37 CFR 1.312 has been considered, and has been:
a) X entered.

b) (] entered as directed to matters of form not affecting the scope of the invention.

c) [ disapproved because the amendment was filed after the payment of the issue fee.
Any amendment filed after the date the issue fee is paid must be accompanied by a petition under 37 CFR 1.313(c)(1)

and the required fee to withdraw the application from issue.
d) [] disapproved. See explanation below.

e) [] entered in part. See explanation below.

Attached: IDS

/JAISON JOSEPH/
Primary Examiner, Art Unit 2633

U.S. Patent and Trademark Office
PTOL-271 (Rev. 04-01) Reponse to Rule 312 Communication Part of Paper No. 20150316
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Substitute for form 1449A/PTO Complete if Known
Application Number 13/718,016
INFORMATION DISCLOSURE Filing Date December 18, 2012
STATEMENT BY APPLICANT First Named Inventor Marcos C. Tzannes
Art Unit 2633
Examiner Name JOSEPH, JAISON
Sheet l 1 l of l 4 Attorney Docket Number 6936-47-CON-DIV-CON-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"+ MM-DD-YYYY Applicant of Cited Document | Relevant Passages or Relevant
Figures Appear
FOREIGN PATENT DOCUMENTS
Examiner Cite | Foreign Patent Document Publication Date[Name of Patentee or Pages, Columns, T
Initials* No.! MM-DD-YYYY |Applicant of Cited Lines, Where
Country Code®; Number*; Kind Document Relevant
Code® (if known) Passages or
Relevant Figures
Appear
OTHER ART (Including Author, Title, Date, Pertinent Pages, etc.)
Examiner Cite
Initials* No.!
i 1 |TQ Delta LLC's Mandatory Notices Under 37 C.F.R. 42.8(a)(2) for 2Wire, Inc. v. TQ Delta, LLC,
oy United States Patent and Trademark Office - Before the Patent Trial and Appeal Board, Case No.:
IPR 2015-00247 filed November 26, 2014 (Attorney's Ref. No.: 6936-47-CON-IPR) (5 pages)
2 |Notice of Filing Date Accorded to Petition and Time for Filing Patent Owner Preliminary Response
for 2Wire, Inc. v. TQ Delta, LLC, United States Patent and Trademark Office - Before the Patent
11 Trial and Appeal Board, Case No.: IPR 2015-00247 filed December 1, 2014 (Attorney's Ref. No.:
6936-47-CON-IPR) (4 pages)
D 3 |ORDER - Authorization to File a Motion to Correct Filing Date 37 C.F.R. § 42.5 for 2Wire, Inc. v.
M/ TQ Delta, LLC, United States Patent and Trademark Office - Before the Patent Trial and Appeal
Board, Case No.: IPR 2015-00247 filed December 5, 2014 (Attorney's Ref. No.: 6936-47-CON-
IPR) (3 pages)
4 |2Wire, Inc.'s Motion to Correct Filing Date (Including Exhibits 1023-1030) for 2Wire, inc. v. TQ
A Delta, LLC, United States Patent and Trademark Office - Before the Patent Trial and Appeal
Board, Case No.: IPR 2015-00247 filed December 12, 2014 (Attorney's Ref. No.: 6936-47-CON-
IPR) (57 pages)
5 |TQ Delta LLC's Opposition to Petitioner's Motion to Change the Petition Filing Date for 2Wire, Inc.
10/ v. TQ Delta, LLC, United States Patent and Trademark Office - Before the Patent Trial and Appeal
Board, Case No.: IPR 2015-00247 filed December 19, 2014 (Attorney's Ref. No.: 6936-47-CON-
IPR) (7 pages)
6 |[DECISION - Motion to Correct Filing Date 37 C.F.R § 42.5 for 2Wire, Inc. v. TQ Delta, LLC, United
AN States Patent and Trademark Office - Before the Patent Trial and Appeal Board, Case No.: IPR
2015-00247 filed January 15, 2015 (Attorney's Ref. No.: 6936-47-CON-IPR) (9 pages)
Examiner . ) Date 03/16/2015
Signature /Jaison Joseph/ 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
/Application Number 13/718,016
lNFORMATION DISCLOSURE Filing Date December 18, 2012
STATEMENT BY APPLICANT First Named Inventor Marcos C. Tzannes
Art Unit 2633
Examiner Name JOSEPH, JAISON
Sheet l 2 | of | 4 |Attorney Docket Number 6936-47-CON-DIV-CON-3

o 7 |TQ Delta LLC's Mandatory Notices Under 37 C.F.R. 42.8(a)(2) for 2Wire, Inc. v. TQ Delta, LLC,
1 United States Patent and Trademark Office - Before the Patent Trial and Appeal Board, Case No.:
IPR 2015-00239 filed November 26, 2014 (Attorney's Ref. No.: 6936-47-CON-2-IPR) (5 pages)

8 |Notice of Filing Date Accorded to Petition and Time for Filing Patent Owner Preliminary Response
for 2Wire, Inc. v. TQ Delta, LLC, United States Patent and Trademark Office - Before the Patent
1/ Trial and Appeal Board, Case No.: IPR 2015-00239 filed December 1, 2014 (Attorney's Ref. No.:
6936-47-CON-2-1PR) (4 pages)

9 |ORDER - Authorization to File a Motion to Correct Filing Date 37 C.F.R. § 42.5 for 2Wire, Inc. v.
1/\]7]/ TQ Delta, LLC, United States Patent and Trademark Office - Before the Patent Trial and Appeal
BN Board, Case No.: IPR 2015-00239 filed Dec. 5 2014 (Attorney's Ref. No.: 6936-47-CON-2-IPR) (3
pages)

10 [2Wire, Inc.'s Motion to Correct Filing Date (Inciuding Exhibits 1023-1030) for 2Wire, Inc. v. TQ

, Delta, LLC, United States Patent and Trademark Office - Before the Patent Trial and Appeal

AN Board, Case No.: IPR 2015-00239 filed Dec. 12, 2014 (Attorney's Ref. No.: 6936-47-CON-2-IPR)
(67 pages)

11 |TQ Delta LLC's Opposition to Petitioner's Motion to Change the Petition Filing Date for 2Wire, Inc.
v. TQ Delta, LLC, United States Patent and Trademark Office - Before the Patent Trial and Appeal

N/ Board, Case No.: IPR 2015-00239 filed Dec. 19, 2014 (Attorney's Ref. No.: 6936-47-CON-2-IPR)
(7 pages)
12 |Decision - Motion to Correct Filing Date 37 C.F.R § 42.5 for 2Wire, Inc. v. TQ Delta, LLC, United
i States Patent and Trademark Office - Before the Patent Trial and Appeal Board, Case No.: IPR

2015-00239 filed Jan. 15, 2015 (Attorney's Ref. No.: 6936-47-CON-2-IPR) (9 pages)

13 |TQ Delta LLC's Mandatory Notices Under 37 C.F.R 42.8(a)(2) for 2Wire, Inc. v. TQ Delta, LLC,
M United States Patent and Trademark Office - Before the Patent Trial and Appeal Board, Case No.:
IPR 2015-00240 filed Nov. 26, 2014 (Attorney's Ref. No.: 6936-47-CON-4-IPR) (5 pages)

14 |Notice of Filing Date Accorded to Petition and Time for Filing Patent Owner Preliminary Response
for 2Wire, Inc. v. TQ Delta, LLC, United States Patent and Trademark Office - Before the Patent
1y Trial and Appeal Board, Case No.: IPR 2015-00240 filed Dec. 1, 2014 (Attorney's Ref. No.: 6936-
e 47-CON-4-IPR) (4 pages)

15 |ORDER: Authorization to File a Motion to Correct Filing Date 37 C.F.R. § 42.5 for 2Wire, Inc. v.
TQ Delta, LLC, United States Patent and Trademark Office - Before the Patent Trial and Appeal

13! Board, Case No.: IPR 2015-00240 filed Dec. 5, 2014 (Attorney's Ref. No.: 6936-47-CON-4-IPR) (3
pages)
16 [2Wire, Inc.'s Motion to Correct Filing Date for 2Wire, Inc. v. TQ Delta, LLC, United States Patent
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re the Application of: Marcos C. Tzannes ; Group Art Unit: 2633

Application No.: 13/718,016 ; Examiner: JOSEPH, Jaison
Filed: December 18,2012 ; Confirmation No.: 4520
Atty. File No.: 6936-47-CON-DIV-CON-3 ;

For: SYSTEM AND METHOD FOR SCRAMBLING USING A BIT SCRAMBLER AND A
PHASE SCRAMBLER

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 December 5, 2014. 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.

Amendments to the Claims are shown in the listing of claims which begins on page 3 of
this paper.

Remarks begin on page 7 of this paper.

1 Attorney Docket No.: 6936-47-CON-DIV-CON-3
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AMENDMENTS TO THE SPECIFICATION

Please amend the first paragraph of the application beneath the heading “RELATED
APPLICATIONS”:

This application is a Continuation of U.S. Application No. 13/439,605, filed April 4,
2012, now U.S. Patent No. 8.355,427, which is a Continuation of U.S. Application No.
13/284,549, filed October 28, 2011, now U.S. Patent No. 8,218,610, which is a continuation of
11/860,080, filed September 24, 2007, now U.S. Patent No. 8,073,041, which is a divisional of
U.S. Application No. 11/211,535, filed August 26, 2005, now U.S. Patent No. 7,292,627, which
is a continuation of U.S. Application No. 09/710,310, filed on November 9, 2000, now U.S.

Patent No. 6,961,369, which claims the benefit of the filing date of copending U.S. Provisional
Application, Serial No. 60/164,134, filed November 9, 1999, entitled "A Method For
Randomizing The Phase Of The Carriers In A Multicarrier Communications System To Reduce
The Peak To Average Power Ratio Of The Transmitted Signal," each which are incorporated by

reference herein in their entirety.

2 Attorney Docket No.: 6936-47-CON-DIV-CON-3
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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.-20. (Cancelled)

21. (Previously Presented) A method, in a multicarrier communications transceiver
comprising a bit scrambler followed by a phase scrambler, comprising:

scrambling, using the bit scrambler, a plurality of input bits to generate a plurality of
scrambled output bits, wherein at least one scrambled output bit is different than a corresponding
input bit;

scrambling, using the phase scrambler, a plurality of carrier phases associated with the
plurality of scrambled output bits;

transmitting at least one scrambled output bit on a first carrier; and

transmitting the at least one scrambled output bit on a second carrier.

22. (Previously Presented) The method of claim 21, wherein the transceiver is a cable
transceiver.

23. (Previously Presented) The method of claim 21, wherein the transceiver is a DSL
transceiver.

24, (Previously Presented) The method of claim 21, wherein the transceiver is a

wireless transceiver.

25. (Previously Presented) The method of claim 21, wherein the transceiver is

operable for high speed internet access.

26.  (Previously Presented) The method of claim 21, wherein the transceiver is

operable to transport video.

3 Attorney Docket No.: 6936-47-CON-DIV-CON-3
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27.  (Cancelled)

28. (Previously Presented) A multicarrier communications transceiver comprising:

a bit scrambler operable to scramble a plurality of input bits to generate a plurality of

scrambled output bits, wherein at least one scrambled output bit is different than a corresponding

input bit;

a phase scrambler operable to scramble a plurality of carrier phases associated with the
plurality of scrambled output bits; and

a transmitter portion operable to transmit at least one scrambled output bit on a first

carrier and to transmit the at least one scrambled output bit on a second carrier.

29. (Previously Presented) The transceiver of claim 28, wherein the transceiver is a

cable transceiver.

30.  (Previously Presented) The transceiver of claim 28, wherein the transceiver is a

DSL transceiver.

31. (Previously Presented) The transceiver of claim 28, wherein the transceiver is a

wireless transceiver.

32.  (Previously Presented) The transceiver of claim 28, wherein the transceiver is

operable for high speed internet access.

33. (Previously Presented) The transceiver of claim 28, wherein the transceiver is

operable to transport video.

34-41. (Cancelled)

4 Attorney Docket No.: 6936-47-CON-DIV-CON-3
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42.  (Previously Presented) A communication device comprising:

a multicarrier transmitter operable to support a bit scrambler and a phase scrambler for
transmission of a plurality of input bits, wherein the bit scrambler is operable to scramble the
plurality of input bits to generate a plurality of scrambled output bits, wherein at least one
scrambled output bit is different than a corresponding input bit, and wherein the phase scrambler

is operable to scramble a plurality of phases associated with the plurality of input bits.

43 (Currently Amended) The communicationesmnmrisations device of claim 42,
wherein the multicarrier transmitter is further operable to transmit at least one scrambled output

bit on a first carrier and transmit the at least one scrambled output bit on a second carrier.

44, (Previously Presented) The communication device of claim 43, wherein the

transceiver 1s a cable transceiver.

45. (Previously Presented) The communication device of claim 43, wherein the

transceiver is a DSL transceiver.

46.  (Previously Presented) The communication device of claim 43, wherein the

transceiver is a wireless transceiver.

47.  (Previously Presented) The communication device of claim 43, wherein the

communication device is operable for high speed internet access.

48.  (Previously Presented) The communication device of claim 43, wherein the

communication device is operable to transport video.

49.  (Previously Presented) A method comprising:

supporting, in a communication device comprising a multicarrier communications
transceiver, a bit scrambler and a phase scrambler for transmission of a plurality of input bits
wherein the bit scrambler scrambles the plurality of input bits to generate a plurality of

scrambled output bits, wherein at least one scrambled output bit is different than a corresponding

5 Attorney Docket No.: 6936-47-CON-DIV-CON-3
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input bit, and wherein the phase scrambler scrambles a plurality of phases associated with the

plurality of input bits.

50.  (Previously Presented) The method of claim 49 further comprising:

transmitting at least one scrambled output bit on a first carrier; and

transmitting the at least one scrambled output bit on a second carrier.

51. (Currently Amended) The methodssswnmdeation-de

transceiver is a DSL transceiver.

52.  (Currently Amended) The methodsswmunisation-de

#e¢ of claim 49, wherein the

wage of claim 49, wherein the

transceiver 1S a wireless transceiver.

53. (Currently Amended) The methodeesmmunication-de

communication device is operable for high speed internet access.

54.  (Currently Amended) The methodesmmnnieation-des

#ge of claim 49, wherein the

wiee of claim 49, wherein the

communication device is operable to transport video.

6 Attorney Docket No.: 6936-47-CON-DIV-CON-3
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REMARKS

By this amendment, the Related Applications has been updated. No new matter is
believed to be introduced by this amendment.

Claims 43 and 51-54 has been amended to correct grammatical errors. 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: February 26, 2015 By: __ /Jason H. Vick/
Jason H. Vick
Reg. No. 45,285
1560 Broadway, Suite 1200
Denver, Colorado 80202
Telephone: 303-863-9700

7 Attorney Docket No.: 6936-47-CON-DIV-CON-3
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

in Re the Application of:
Marcos €. Tzannes
Serial No.: 13/718,016
Filed: Decernber 18, 2012
Atty. File No.: 6936-47-CON-DIV-CON-3

Entitled: “SYSTEM AND METHOD FOR
SCRAMBLING USING A BIT
SCRAMBLER AND A PHASE
SCRAMBLER”

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

Dear Madam:

Group Art Unit: 2633
Confirmation No.: 4520

Hxaminer: JOSEPH, Jaison

REQUEST FOR CONSIDERATION OF
REFERENCES CITED IN
INFORMATION DISCLOSURE
STATEMENT OF FEBRUARY 13,
2018

Electronically Submitted

On February 13, 20135, Applicant’s representative filed an Information Phsclosure

Statement (“IDS”} pursuant to 37 CFR 1.97(d) in the above-identified patent application. A

copy of the 138 is attached hereto as Exhibit A. Copies of the non-patent literature were

provided to the USPTO with the IDS and may be viewed in the image file wrapper.

The DS of February 13, 2015, was properly submitted to the USPTO pursuant to 37

CFR §§ 1.97(d). Applicants hereby respectfully request that the reference cited therein be

considered by the Examiner.

Atty Docket No.: 6936-47-CON-DIV-CON-3
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Although no fees are believed due in connection with this communication, please charge
any fees deerned necessary to Deposit Account No. 19-1970. If additional information is

required please contact the undersigned

Respecttully submitted,

SHERIDAN ROSS B.C.

Jyason H. Vick/

Jason H. Vick

Reg. No. 45,285

1564 Broadway, Suite 1200
Denver, Colorado 30202
Telephone: 303-863-9700

Date: Fcbruary 26, 2015 By:

2 Atty Docket No.: 6936-47-CON-DIV-CON-3
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BUE08a04 22460830 o fddha;
i,
Warnings:
information:
6938-47-CON-2- 4308015
11 Non Patent Literature IPR_2Wire_Motion_filing_date no a7
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bi7acc774acch9316d0252788285d 7663
4436
Warnings:
information:
&836-47-CON-4~ 160275
14 MNaon Patent Literature IPR_TOD_Mandatory_Notices_ ne 5
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n_12-12-2014.pdf abd7cchfd 19a43c5553ca
Warnings:
information:
6938-47-CON-4 1804
936-47-COMN-4-
19 Non Patent Literature L 9
on Patent Literature IPR_Dedision_01-15-2015.pdf ne
atarodacd3eias9nidgidolicheat ! icabs
448y
Warnings:
information:
6936-47-CON-DIV- 160653
20 Non Patent Literature IPR_TQOD_Mandatory_Notices_ noe 5
11-26-2014.pdf Celbanbs784a60038887905 3
20083
Warnings:
information:
6936-47-CON-DIV- 120892
21 Non Patent Literature IPR_Natice_of_Filing_Date_12- fno 4
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Total Files Size {in hytes}% 23944599

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, whers applicable. it serves as evidencs of receipt similarto a
Post Card, as described in MPEP 503,

New Applications Under 35 US.C. 111

if a new application is being filed and the application includes the necessary components for & 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.5.£. 371

if a timely submission to enter the national stage of an international application is compliant with the conditions of 33
U.5.C. 371 and other applicable requirements a Form PCT/DO/EC/S03 indicating acceptance of the application asa
national stage submission under 35 U.5.C 371 will be issued in addition to the Filing Receipt, in due course,

New international Application Filed with the USPTO as a Regeiving QOffice

if a new international application is being filed and the international application includes the necessary components for
an international filing date {see PLT 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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INTHE UNITED STATES PATENT AND TRADEMARK OFFICE

SCRAMBLING USING A BIT SCRAMBLER
AND A PHASE SCRAMBLER”

In Re the Application of: Y} Group Art Unit: 2633
Marcos C. Tzannes ; Confirmation No.; 4520
Serial No.: 13/718,016 } Examiner: JOSEPH, JAISON
Filed: December 18, 2012 i
Alty. File No.: 6936-47-CON-DIV-CON-3 z I\POE&?&???&?&;&?&)S%R}Z
Entitled: “SYSTEM AND METHOD FOR ) STATEMENT
)

Electronicaily Submitied

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

Pear 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.
M Copies of the cited U S, patents and/or patent applications are enclosed herewith.
] Copies of the cited U.S. patents/unpublished patent applications/patent application
publications are not enclosed in accordance with 37 C.F.R. § 1.98(a).
(1 Copies of the cited references are not enclosed, in accordance with 37 C.FR.
§ 1.98(d), because the references were cited by or submitted to the US. Patent and

Trademark Office in prior application Serial No. filed

5

which is relied upon for an earlier filing date under 35 U.S.C. § 120,
L] To the best of applicants’ belief, the pertinence of the foreign-language references
are believed to be summarized in the attached English translation/abstracts and/or in the
figures, although applicants de not necessarily vouch for the accuracy of the translation.
] Examiner’s attention is drawn to the following related applications:

s Rerial No, filed {Attorney Ref. No. )

1 Othen

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

bt
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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
conducied, or that no betier 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

E'J 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 satisfactios
i Within three months of the filing date of a national application other than a continued prosecution
bd P
application under 37 CFR 1.53(d), or
i Within three months of the date of entry into the national stage of an international appiication as set
forth in 37 CFR 1.491 or
-y
i Before the mailing date of a first Office Action o the merits, or
™ .
L Hefore the mailing of a first Office action afier the filing of 4 request for continued examination under

37 CFR 1114,
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

[:] 37 CFR 1.97(c) The information disclosure statement wransmitted 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 CFR P13 o
{2} a notice of allowance und
{3) an action that o3 ise closes prosecution in the application.
This Information Disclosure Statement is aceompanied by

- A Certification (below) as specified by 37 CF.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

P ’ }
i Please cha
submission of an information disclosure staiement. Please credit any overpayment or charge any underpay
Account 19-1970.

% 37 CFR L97(d): This Information Disclosure Statement is being submiited after the period specified in 37 CFR 1.97(c).
i E This information Disclosure Statement includes a Centification (below) as specified by 37 CF.R. 1.97(c}
AND
i Applicants hereby requests consideration of the reference(s) disclosed herein. Please charge Deposit Account

191870 in the amount of $180.00 under 37 CF.R. L17{p). Please credit any overpayment or charge any underpayment to
Deposit Aceount 19-1970. Election to pay the fee should not be taken as an indication that applicani(s) cannot execute 2
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 CFR.

1.97(eX1).

1A copy of the communication from the foreign patent office is enclosed.

OR

X 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, fo 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{¢) more than three months

prior to the filing of this statement. 37 CF.R. 1.97(e)(2).

Date:

17 ph e

Respectfully submitted,

SHERIDAN ROSS P.C.

G e
8\1: w,-"‘""""’v “::“':5 ””"‘/#,_,, -
Jason H. Vick

e Registration No. 45,285

1560 Broadway, Suite 1200
BDenver, Colorado 80202-5141
(303) 863-9700

L

Page 38 of 284



Substitute for form 1449A/PTO Complets if Known
Application Number 13/718,018
iNFQRMA?EQ% mgSCLQSﬁRE Fiing Date Dacember 18, 2012
S?ATEM§NT BY APPLgﬁANT First Namad inventor Marcos C. Tzannes
Art Unit 2633
Examiner Name JOSEPH, JAISON
Sheet { 4 of { 4 Attorney Docket Number 6336-47-CON-DIV-CON-3

U.8. PATENT DOCUMENTS
Examiner | Cite | Document Number Publication Date Name of Palentee of Pages, Columns, Lines, Where
initials* No.' | Number-kind Code 2k MM-DD-YYYY Applicant of Cited Document | Relevant Passages or Relevant
Figures Appear

FOREIGN PATENT DOCUMENTS

Examingr Cite | Foreign Patent Document Publication DatefName of Patentes or Fages, Columns, T
Initials® No.! MM-DO-YYYY jApplicant of Cited Lines, Where
Country Code®; Number®; Kind Document Relevant
Code® (if known) Passages of
Relevant Figures
Appear

OTHER ART {Including Author, Title, Date, Pertineni Pages, sic.}

Examiner Cite
initiais® Ne.'

1 |TQ Delta LLC's Mandatory Notices Under 37 C.F.R. 42.8(a){2) for 2Wire, Inc. v. TQ Deita, LLC,
United States Patent and Trademark Office - Before the Patent Trial and Appeal Board, Case Nao.
IPR 2015-00247 filed November 28, 2014 (Altorney's Ref. No.: 88936-47-CON-IPR) (5 pages)

2 {Notice of Filing Date Accorded to Pelition and Time for Filing Patent Owner Preliminary Response
for 2Wire, Inc. v. TQ Deita, LLC, United States Patent and Trademark Cffics - Bafore the Patent
Trial and Appeal Board, Case No. IPR 2015-00247 filed December 1, 2014 (Atlorney's Ref. No.
0036-47-CON-IPR) (4 pages)

3 |ORDER - Authorization o File a Motion to Correct Filing Date 37 C.F.R. §42.5 for 2Wire, Inc. v.
TQ Delta, LLC, United States Patent and Trademark Office - Before the Patent Trial and Appeal
Board, Case No.: IPR 2015-00247 filed Decamber 5, 2014 {Attorney's Ref. No.: 63368-47-CON-
PR} (3 pages)

4 12Wire, Inc.'s Motion to Correct Filing Date (inciuding Exhibits 1023-1030) for 2Wire, inc. v. TQ
Delta, LLC, United States Patent and Tradsmark Cffice - Before the Patent Trial and Appeal
Board, Case No.: PR 2015-00247 filed Dacember 12, 2014 (Atlorney's Ref. No.: §836-47-CON-
IFR) (57 pages)

TG Delta LLC's Opposition to Petitionar's Motion to Change the Petition Filing Date for 2Wire, inc.
v. TQ Dslta, LLC, United States Paient and Trademark Office - Before the Patent Trial and Appsai
Board, Cass No.: IPR 2015-00247 filed December 19, 2014 (Attorney's Ref. No.: 6936-47-CON-
IPR) {7 pages)

DECISION - Motion to Correct Filing Date 37 C.F.R § 42.5 for 2Wire, inc. v. TQ Deita, LLC, United
States Patent and Trademark Office - Before the Patent Trial and Appeal Board, Case No.: IPR
2015-00247 filad January 158, 2015 {Attorney's Ref. No.: 6936-47-CON-IPR)} (8 pagss)

(421

[s3}

Examinar 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/FTO Complete if Known

EN?QRMATSQN {}ESCLQ%URE Filing Date Cecember 18, 2042
STATEMENT BY APFLECANT First Named Inventor Marcos C. Tzannes
Art Unit 2633

Examiner Name JOSERH, JAISON

Agpplication Number 13/718,016

3

Shest ‘ £ of i 4 Attorney Docket Number 3936-47-CON-DIV-CON-3

~}

TQ Delta LLC's Mandatory Notices Under 37 C.F.R. 42.8(a}{(2) for 2Wirg, Inc. v. TQ Delta, LLC,
United States Patent and Trademark Office - Before the Patent Trial and Appeal Board, Case No.:
PR 2015-00239 filed November 28, 2014 (Attorney's Ref Nao.: 8938-47-CON-2-IPR) (5 pages}

8 iNotice of Filing Date Accorded fo Pelition and Time for Filing Patent Owner Preliminary Response
for 2Wire, Inc. v. TG Delta, LLC, Unitad States Patent and Trademark Office - Before the Patent
Trial and Appeal Board, Case No. IPR 2015-00239 filed December 1, 2014 (Attorney's Ref. No.:
6938-47-CON-2-{PR) {4 pages)

9 |{ORDER - Authorization to File a Motion o Correct Filing Date 37 CF.R. § 42.5 for 2Wirg, inc. v,
TQ Delta, LLC, United States Patent and Trademark Office - Before the Patent Trial and Appsal
Board, Case No.: IPR 2015-00236 filsd Dec. 5 2014 (Attorney's Ref No.: 8836-47-CON-2-IPR) (3
pages)

10 {2Wirg, inc.'s Motion to Correct Filing Date (Inciuding Exhibits 1023-1030) for 2Wire, Inc. v. TQ
Delta, LLC, United States Patent and Trademark Office - Before the Patent Trial and Appeal
Board, Case No.: IPR 2015-00238¢ filed Dec. 12, 2014 (Attorney's Ref. No.: 8838-47-CON-2-IPR)
{57 pages)

11 {TQ Delta LLC's Oppasition to Petitioner's Motion to Change the Petition Filing Date for 2Wire, inc.
v, TG Delta, LLC, United States Patent and Trademark Office - Before the Patent Trial and Appsal
Board, Case No.: PR 2015-00238 filed Dec. 18, 2014 (Altorney's Ref. No.: §3936-47-CON-2-iPR)
(7 pages)

12 iDecision - Motion to Correct Filing Date 37 C.F.R § 42.5 for 2Wire, Inc. v. TQ Delta, LLC, Unitad
States Patent and Trademark Office - Before the Patent Trial and Appeal Board, Case No. IPR
2015-00230 filed Jan. 15, 2015 (Attorney's Ref, No.: 8936-47-CON-2-1PR) (8 pages)

ey
3

TQ Delta LLC's Mandatory Notices Under 37 C.F.R 42.8(a){2) for 2Wire, Inc. v. TQ Delta, LLC,
United States Patent and Trademark Office - Befors the Patent Trial and Appeal Board, Case No.:
PR 2015-00240 filed Nov, 28, 2014 {Altorney's Ref. No.: 88368-47-CON-4-IPR) (5 pages)

14 Notice of Filing Date Accorded to Petition and Time for Filing Patant Owner Preliminary Response
for 2Wire, Inc. v. TQ Delta, LLC, United Stales Patent and Trademark Office - Before the Patent
Triai and Appeal Board, Case No.: IPR 2015-00240 filed Dec. 1, 2014 (Attorney's Ref, No. 8838~
47-CON-4-IPR) (4 pages)

15 (ORDER: Authorization to File a Motion to Correct Filing Date 37 C.F.R. § 42.5 for 2Wire, Inc. v.
TQ Delta, LLO, United Statss Patent and Trademark Office - Before the Patent Trial and Appeal
Board, Case No.» IPR 2015-00240 filed Dec. §, 2014 (Altorney's Ref. No.: 8936-47-CON-4-{PR) (3
pages)

16 [2Wire, Inc.'s Motion to Correct Filing Date for 2Wire, Inc. v. TQ Daita, LLC, United States Patent
and Trademark Office - Before the Patent Trial and Appeal Board, Case No. IPR 2015-00240 filed
Dec. 12, 2014 (Atforney's Ref, No.: 8938-47-CON-4-IPR) (57 pages)

17 [TQ Delta LLC's Opposition to Petitioner's Motion to Change the Petition Filing Date for 2Wirs, inc.
v. TQ Deita, LLC, United States Patent and Tradamark Office ~ Before the Patent Trial and Appsal
Board, Case No.. IPR 2015-00240 filed Dec. 18, 2014 (Attorney's Ref No. 8838-47-CON-4-iPR)
{7 pages)

Examiner Date
Signature Considered

*EXAMINER: Initial i reference is considered, whether or not citation is in conformance and not considered. Include copy of ihis
form with next communication to applicant.
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Substitute for form 1448A/FTO Complete if Known
IAppiication Number 13/718,018

ENFQRMA?EQN Biﬁcg‘"@sagg Filing Date December 18, 2012
gTATEMENT BY APFL&GANT Firsl Named inventor Marcos C. Tzannes
Art Unit 2633

Examiner Name JOSEPH, JAISON

s

Shest | i of 1 4 \attorney Dockst Number 6936-47-CONDIV-CON-3

18 {Decision: Motion to Correct Filing Date 37 C.F.R. §42.5 for 2Wire, Inc. v. TQ Deltg, LLC, United
States Patent and Trademark Office - Before the Patent Trial and Appeal Board, Case No. IPR
2015-00240 filed Jan, 15, 2015 {Attorney's Ref. No.: 8936-47-CON-4-{PR) (8 pages)

19 {TQ Deita LLC's Mandatory Notices Under 37 C.F R. 42.8(a}{2) for 2Wire, inc. v. TQ Delta, LLC,
United States Patent and Trademark Office - Before the Patent Trial and Appeal Board, Case No.:
IPR 2015-00241 filed Nov. 28, 2014 (Attornay's Ref, No. 6§926-47-CON-DIV-IPR) (5 pages)

20 [Notice of Filing Date Accorded to Petition and Time for Filing Patent Owner Preliminary Response
for 2Wire, Inc. v. TG Delta, LLC, United States Patent and Trademark Office - Befors the Patent
Trial and Appeal Board, Case No.: PR 2015-00241 filed Dec. 1, 2014 {Attorney’s Ref. No.: 8938-
47-CON-DIV-IPR) (4 pages)

21 |ORDER: Authorization to File a Motion to Correct Filing Date 37 C.F.R. § 42.5 for 2Wire, Inc. v.
TQ Delta, LLC, United States Patent and Trademark Qffice ~ Bafore the Patent Trial and Appeal
Board, Case No. IPR 2015-00241 filed Dec. 5, 2014 {Attorney's Ref. No.: 6936-47-CON-DIV-IPR)
(3 pages)

22 [2Wire, Inc's Motion to Correct Filing Date for 2Wire, Inc. v. TQ Delta, LLC, United States Patent
and Trademark Office - Before the Patent Trial and Appeal Board, Case No.: IPR 2015-00241 filed
Dec. 12, 2014 (Attormnay's Ref. No.: 6936-47-CON-DIV-IPR) (57 pages)

23 {TQ Deita LLC's Opposition to Petitioner's Motion to Change the Petition Filing Date for 2Wire, inc.
v, TQ Deita, LLC, United States Patent and Trademark Office - Before the Palent Trial and Appeal
Board, Case No.: IPR 2015-00241 filed Dec. 18, 2014 (Aftorney's Ref. No.: 6938-47-CON-DIV-
IFR) {7 pages)

24 |Decision: Motion o Correct Filing Dats 37 CF.R. § 42.5 for 2Wire, inc. v. TQ Dalta, LLC, United
States Patent and Trademark Office - Before the Patent Trial and Appeal Board, Case No.l IPR
2015-00241 filsd Jan. 15, 2015 (Attorney's Rel. No.: 6838-47-CON-DIV-IPR) (8 pages)

25 1TQ Dslta LLC's Mandatory Notices Under 37 C.F.R. 42.8(a)(2) Tor 2We, Inc. v. TQ Deita, LLC,
United States Patent and Trademark Office - Before the Patent Trial and Appeal Board, Case No.
IPR 2015-00242 filed Nov, 28, 2014 (Attorney's Ref. No.: §836-47-CON-DIV-CON-IPR) {5 pages)

26 [Notice of Filing Date Accorded to Petition and Time for Filing Patent Owner Preiiminary Response
for 2Wire, Inc, v. TG Delts, LLC, United States Patent and Trademark Office - Before the Patent
Trial and Appeal Board, Case No. IPR 2015-00242 filed Dec. 1, 2014 (Attorney's Ref. No.: 6936~
47-CON-DIV-CON-IPR) (4 pages)

27 IORDER: Authorization to File a Motion to Correct Filing Date 37 C.F.R. § 42.6 for 2Wirg, inc. v.
TQ Daita, LLC, United States Patent and Trademark Office - Before the Patant Trial and Appeal
Board, Case No.: IPR 2015-00242 filed Dec. 5, 2014 (Altorney's Ref. No.: 6838-47-CON-DIV-
CON-IFR) (3 pages)

28 2Wire, Inc.'s Motion o Correct Filing Date for 2Wire, inc. v. TQ Delta, LLC, Unilted States Palent
and Trademark Office - Befors the Patent Trial and Appeal Board, Case No.: IPR 2015-00242 filed
Dec. 12, 2014 (Altorney's Ref. No.: 8836-47-CON-DIV-CON-IPR) (57 pages)

28 {TQ Delta LLT's Opposition o Petitioner's Motion to Change the Petition Filing Date for 2Wire, inc.
v. TQ Delta, LLC, United Siates Patent and Trademark Office - Before the Fatent Trial and Appeal
Board, Case No.: IPR 2015-00242 filed Dec. 18, 2014 (Attorney's Ref. No.: 8838-47-CON-DIV-
CON-IPR} (7 pages)

Examiner Date
Signatura Considered

*EXAMINER: initial if reference is considerad, 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 1448A/PTO Lomplete if Known

INFORMATION DISCLOSURE

Appiication Number 13/718,0186

Filing Date Decamber 18, 2012

%TATEMENT BY AP?&JCANT Firsi Named Invenior piarcos C. Tzannes

Art Unit 2833
Examiner Name JOSEPH, JAISON

Sheet

o

[ of 4 iAttorney Docket Number 6936-47-CON-DIV-CON-3

Decision: Motion to Corract Filing Date 37 C.F.R. §42.5 for 2ZWire, Inc. v. TQ Dalta, LLC, United
States Patent and Trademark QOffice - Before the Patent Trial and Appsal Board, Case No.. iPR
2015-00242 filed Jan. 15, 2015 (Attorney's Ref. No.: 8838-47-CON-DIV-CON-IPR) (8 pages)

TQ Delta LLC's Mandatory Notices Under 37 C.F.R. 42 8{(a}(2) for 2Wirs, Inc. v. TQ Delta, LLC,
United States Patent and Trademark Office - Before the Patent Trial and Appeal Board, Case No.:
PR 2015-00243 filed Nov. 28, 2014 (Aftorney's Ref. No.: 8836-47-CON-DIV-CON-2-IFR} (5
DAGSS)

Notice of Filing Date Accorded {o Petition and Time for Filing Patent Owner Preliminary Response
for 2Wire, Inc. v. TQ Della, LLC, United States Patent and Trademark Office - Bafore the Patent
Trial and Appeal Beard, Case No. IPR 20158-00243 filed Dec. 1, 2014 {Altormney's Ref. No.: 6936-
47-CON-DIV-CON-2-1PR) (4 pages)

ORDER: Authorization to File a Motion to Correct Filing Date 37 C.F.R. § 42.5 for 2Wire, Inc. v.
TQ Delta, LLC, United States Patent and Trademark Office - Before the Patent Trial and Appeal
Board, Case No. IPR 2015-00243 filed Dec. 5, 2014 (Attorney's Ref. No.: 8836-47-CON-DIV-
CON-2-IPR) (3 pages)

34

ZWire, Inc.'s Motion to Correct Filing Dats for 2Wire, Inc. v, TQ Delta, LLC, United States Patent
and Trademark Office - Before the Patent Trial and Appeal Board, Case No.: {PR 2015-00243 filed
Dec. 12, 2014 (Attornev's Ref. No.: 6936-47-CON-DIV-CON-2-IPR) (57 pages)

35

TQ Delta LLC's Opposition to Petitioner's Motion to Change the Petition Filing Date for 2Wire, Inc.
v. TQ Delta, LLC, United States Patent and Trademark Office - Before the Patent Trial and Appeal
Board, Case No.: PR 2015-00243 filed Dec. 18, 2014 (Attorney's Raf. No.. 6838-47-CON-DIV-
CON-2-1PR) (7 pages)

ag

Decision: Motion to Correct Filing Date 37 C.F.R. § 42.8 for ZWire, inc. v. TQ Dsita, LLC, United
States Patent and Trademark Office - Before the Patent Trial and Appeai Board, Case No. IPR

2015-00243 filed Jan. 158, 2015 {Altorney's Ref. No.: 8936-47-CON-DIV-CON-2-IPR} (U pages)

Examiner
Signalure

Date
Considered

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

Application Number:

13718016

Filing Date:

18-Dec-2012

Title of Invention:

SYSTEM AND METHOD FOR SCRAMBLING USING A BIT SCRAMBLER AND A

PHASE SCRAMBLER

First Named Inventor/Applicant Name:

Marcos C. Tzannes

Filer:

Jason Vick/Joanne Vos

Attorney Docket Number:

6936-47-CON-DIV-CON-3

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Sullaj-;l';(t:)l in

Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:

Utility Appl Issue Fee 1501 1 960 960
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Description Fee Code Quantity Amount Sut—;’;(tsa)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 960
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Electronic Acknowledgement Receipt

EFS ID: 21606013
Application Number: 13718016
International Application Number:
Confirmation Number: 4520
Title of Invention: SYSTEM AND METHOD FOR SCRAMBLING USING A BIT SCRAMBLER AND A
: PHASE SCRAMBLER
First Named Inventor/Applicant Name: Marcos C. Tzannes
Customer Number: 62574
Filer: Jason Vick/Joanne Vos
Filer Authorized By: Jason Vick
Attorney Docket Number: 6936-47-CON-DIV-CON-3
Receipt Date: 26-FEB-2015
Filing Date: 18-DEC-2012
Time Stamp: 11:55:00
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type Deposit Account
Payment was successfully received in RAM $960
RAM confirmation Number 13342
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.)
1620371
1 Issue Fee Payment (PTO-85B) Issue_Fee_Payment.pdf no 1
2490a20ec7268a65c6dbe2de54107037ec]
7b2de
Warnings:
Information:
87300
2 AMEND_312.pdf yes 7
Tecc55256fa57bd29f4ea530b575e9das5911]
7e7d
Multipart Description/PDF files in .zip description
Document Description Start End
Amendment after Notice of Allowance (Rule 312) 1
Specification 2
Claims 3
Applicant Arguments/Remarks Made in an Amendment 7
Warnings:
Information:
. i 10450137
R R Request_for_Consideration_of
3 Miscellaneous Incoming Letter no 16
_IDS.pdf
3ee5273de7a28ed9fd06b74ae736718a382
e1b8s
Warnings:
Information:
30788
4 Fee Worksheet (SB06) fee-info.pdf no 2
856bdbeb7d4a591133b34c97823623bd2fd
5cbid
Warnings:
Information:
Total Files Size (in bytes)1 12188596
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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 47 of 284




Substitute for form 1449A/PTO

Complete if Known

Application Number 13/718,016
INFORMATION DISCLOSURE Filing Date December 18, 2012
STATEMENT BY APPLICANT First Named Inventor Marcos C. Tzannes
Art Unit 2633
Examiner Name JOSEPH, JAISON
Sheet l 1 l of l 4 Attorney Docket Number 6936-47-CON-DIV-CON-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"+ MM-DD-YYYY Applicant of Cited Document | Relevant Passages or Relevant
Figures Appear
FOREIGN PATENT DOCUMENTS
Examiner Cite | Foreign Patent Document Publication Date[Name of Patentee or Pages, Columns, T
Initials* No.! MM-DD-YYYY |Applicant of Cited Lines, Where
Country Code®; Number*; Kind Document Relevant
Code® (if known) Passages or
Relevant Figures
Appear
OTHER ART (Including Author, Title, Date, Pertinent Pages, etc.)
Examiner Cite
Initials* No.!
1 |TQ Delta LLC's Mandatory Notices Under 37 C.F.R. 42.8(a)(2) for 2Wire, Inc. v. TQ Delta, LLC,
United States Patent and Trademark Office - Before the Patent Trial and Appeal Board, Case No.:
IPR 2015-00247 filed November 26, 2014 (Attorney's Ref. No.: 6936-47-CON-IPR) (5 pages)
2 |Notice of Filing Date Accorded to Petition and Time for Filing Patent Owner Preliminary Response
for 2Wire, Inc. v. TQ Delta, LLC, United States Patent and Trademark Office - Before the Patent
Trial and Appeal Board, Case No.: IPR 2015-00247 filed December 1, 2014 (Attorney's Ref. No..
6936-47-CON-IPR) (4 pages)
3 |ORDER - Authorization to File a Motion to Correct Filing Date 37 C.F.R. § 42.5 for 2Wire, Inc. v.
TQ Delta, LLC, United States Patent and Trademark Office - Before the Patent Trial and Appeal
Board, Case No.: IPR 2015-00247 filed December 5, 2014 (Attorney's Ref. No.: 6936-47-CON-
IPR) (3 pages)
4 |2Wire, Inc.'s Motion to Correct Filing Date (Including Exhibits 1023-1030) for 2Wire, inc. v. TQ
Delta, LLC, United States Patent and Trademark Office - Before the Patent Trial and Appeal
Board, Case No.: IPR 2015-00247 filed December 12, 2014 (Attorney's Ref. No.: 6936-47-CON-
IPR) (57 pages)
5 |TQ Delta LLC's Opposition to Petitioner's Motion to Change the Petition Filing Date for 2Wire, Inc.
v. TQ Delta, LLC, United States Patent and Trademark Office - Before the Patent Trial and Appeal
Board, Case No.: IPR 2015-00247 filed December 19, 2014 (Attorney's Ref. No.: 6936-47-CON-
IPR) (7 pages)
6 |[DECISION - Motion to Correct Filing Date 37 C.F.R § 42.5 for 2Wire, Inc. v. TQ Delta, LLC, United
States Patent and Trademark Office - Before the Patent Trial and Appeal Board, Case No.: IPR
2015-00247 filed January 15, 2015 (Attorney's Ref. No.: 6936-47-CON-IPR) (9 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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INFORMATION DISCLOSURE

/Application Number 13/718,016

Filing Date December 18, 2012

STATEMENT BY APPLICANT First Named Inventor Marcos C. Tzannes

Art Unit 2633

Examiner Name JOSEPH, JAISON

Sheet

|

2 l of l 4 |Attorney Docket Number 6936-47-CON-DIV-CON-3

TQ Delta LLC's Mandatory Notices Under 37 C.F.R. 42.8(a)(2) for 2Wire, Inc. v. TQ Delta, LLC,
United States Patent and Trademark Office - Before the Patent Trial and Appeal Board, Case No.:
IPR 2015-00239 filed November 26, 2014 (Attorney's Ref. No.: 6936-47-CON-2-IPR) (5 pages)

Notice of Filing Date Accorded to Petition and Time for Filing Patent Owner Preliminary Response
for 2Wire, Inc. v. TQ Delta, LLC, United States Patent and Trademark Office - Before the Patent
Trial and Appeal Board, Case No.: IPR 2015-00239 filed December 1, 2014 (Attorney's Ref. No.:
6936-47-CON-2-1PR) (4 pages)

ORDER - Authorization to File a Motion to Correct Filing Date 37 C.F.R. § 42.5 for 2Wire, Inc. v.
TQ Delta, LLC, United States Patent and Trademark Office - Before the Patent Trial and Appeal
Board, Case No.: IPR 2015-00239 filed Dec. 5 2014 (Attorney's Ref. No.: 6936-47-CON-2-IPR) (3
pages)

10

2Wire, Inc.'s Motion to Correct Filing Date (Including Exhibits 1023-1030) for 2Wire, Inc. v. TQ
Delta, LLC, United States Patent and Trademark Office - Before the Patent Trial and Appeal
Board, Case No.: IPR 2015-00239 filed Dec. 12, 2014 (Attorney's Ref. No.: 6936-47-CON-2-IPR)
(67 pages)

11

TQ Delta LLC's Opposition to Petitioner's Motion to Change the Petition Filing Date for 2Wire, Inc.
v. TQ Delta, LLC, United States Patent and Trademark Office - Before the Patent Trial and Appeal
Board, Case No.: IPR 2015-00239 filed Dec. 19, 2014 (Attorney's Ref. No.: 6936-47-CON-2-IPR)
(7 pages)

12

Decision - Motion to Correct Filing Date 37 C.F.R § 42.5 for 2Wire, Inc. v. TQ Delta, LLC, United
States Patent and Trademark Office - Before the Patent Trial and Appeal Board, Case No.: IPR
2015-00239 filed Jan. 15, 2015 (Attorney's Ref. No.: 6936-47-CON-2-IPR) (9 pages)

13

TQ Delta LLC's Mandatory Notices Under 37 C.F.R 42.8(a)(2) for 2Wire, Inc. v. TQ Delta, LLC,
United States Patent and Trademark Office - Before the Patent Trial and Appeal Board, Case No.:
IPR 2015-00240 filed Nov. 26, 2014 (Attorney's Ref. No.: 6936-47-CON-4-IPR) (5 pages)

14

Notice of Filing Date Accorded to Petition and Time for Filing Patent Owner Preliminary Response
for 2Wire, Inc. v. TQ Delta, LLC, United States Patent and Trademark Office - Before the Patent
Trial and Appeal Board, Case No.: IPR 2015-00240 filed Dec. 1, 2014 (Attorney's Ref. No.: 6936-
47-CON-4-IPR) (4 pages)

15

ORDER: Authorization to File a Motion to Correct Filing Date 37 C.F.R. § 42.5 for 2Wire, Inc. v.
TQ Delta, LLC, United States Patent and Trademark Office - Before the Patent Trial and Appeal
Board, Case No.: IPR 2015-00240 filed Dec. 5, 2014 (Attorney's Ref. No.: 6936-47-CON-4-IPR) (3
pages)

16

2Wire, Inc.'s Motion to Correct Filing Date for 2Wire, Inc. v. TQ Delta, LLC, United States Patent
and Trademark Office - Before the Patent Trial and Appeal Board, Case No.: IPR 2015-00240 filed
Dec. 12, 2014 (Attorney's Ref. No.: 6936-47-CON-4-IPR) (57 pages)

17

TQ Delta LLC's Opposition to Petitioner's Motion to Change the Petition Filing Date for 2Wire, Inc.
v. TQ Delta, LLC, United States Patent and Trademark Office - Before the Patent Trial and Appeal
Board, Case No.: IPR 2015-00240 filed Dec. 19, 2014 (Attorney's Ref. No.: 6936-47-CON-4-IPR)

(7 pages)

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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|Application Number 13/718,016
lNFORMATlON DISCLOSURE Filing Date December 18, 2012
STATEMENT BY APPL'CANT First Named Inventor Marcos C. Tzannes
IArt Unit 2633
Examiner Name JOSEPH, JAISON
Sheet i 3 l of [ 4 IAttorney Docket Number 6936-47-CON-DIV-CON-3

18 |Decision: Motion to Correct Filing Date 37 C.F.R. § 42.5 for 2Wire, Inc. v. TQ Delta, LLC, United
States Patent and Trademark Office - Before the Patent Trial and Appeal Board, Case No.: IPR
2015-00240 filed Jan. 15, 2015 (Attorney's Ref. No.: 6936-47-CON-4-IPR) (9 pages)

19 (TQ Delta LLC's Mandatory Notices Under 37 C.F.R. 42.8(a)(2) for 2Wire, Inc. v. TQ Delta, LLC,
United States Patent and Trademark Office - Before the Patent Trial and Appeal Board, Case No.:
IPR 2015-00241 filed Nov. 26, 2014 (Attorney's Ref. No.: 6936-47-CON-DIV-IPR) (5 pages)

20 |Notice of Filing Date Accorded to Petition and Time for Filing Patent Owner Preliminary Response
for 2Wire, Inc. v. TQ Delta, LLC, United States Patent and Trademark Office - Before the Patent
Trial and Appeal Board, Case No.: IPR 2015-00241 filed Dec. 1, 2014 (Attorney's Ref. No.: 6936-
47-CON-DIV-IPR) (4 pages)

21 |ORDER: Authorization to File a Motion to Correct Filing Date 37 C.F.R. § 42.5 for 2Wire, Inc. v.
TQ Delta, LLC, United States Patent and Trademark Office - Before the Patent Trial and Appeal
Board, Case No.: IPR 2015-00241 filed Dec. 5, 2014 (Attorney's Ref. No.: 6936-47-CON-DIV-IPR)
(3 pages)

22 [2Wire, Inc.'s Motion to Correct Filing Date for 2Wire, Inc. v. TQ Delta, LLC, United States Patent
and Trademark Office - Before the Patent Trial and Appeal Board, Case No.: IPR 2015-00241 filed
Dec. 12, 2014 (Attorney's Ref. No.: 6936-47-CON-DIV-IPR) (567 pages)

23 |TQ Delta LLC's Opposition to Petitioner's Motion to Change the Petition Filing Date for 2Wire, Inc.
v. TQ Delta, LLC, United States Patent and Trademark Office - Before the Patent Trial and Appeal
Board, Case No.: IPR 2015-00241 filed Dec. 19, 2014 (Attorney's Ref. No.: 6936-47-CON-DIV-
IPR) (7 pages)

24 |Decision: Motion to Correct Filing Date 37 C.F.R. § 42.5 for 2Wire, Inc. v. TQ Delta, LLC, United
States Patent and Trademark Office - Before the Patent Trial and Appeal Board, Case No.: IPR
2015-00241 filed Jan. 15, 2015 (Attorney's Ref. No.: 6936-47-CON-DIV-IPR) (9 pages)

25 |TQ Delta LLC's Mandatory Notices Under 37 C.F.R. 42.8(a)(2) for 2Wire, Inc. v. TQ Delta, LLC,
United States Patent and Trademark Office - Before the Patent Trial and Appeal Board, Case No.:
IPR 2015-00242 filed Nov. 26, 2014 (Attorney's Ref. No.: 6936-47-CON-DIV-CON-IPR) (5 pages)

26 [Notice of Filing Date Accorded to Petition and Time for Filing Patent Owner Preliminary Response
for 2Wire, Inc. v. TQ Delta, LLC, United States Patent and Trademark Office - Before the Patent
Trial and Appeal Board, Case No.: IPR 2015-00242 filed Dec. 1, 2014 (Attorney's Ref. No.: 6936-
47-CON-DIV-CON-IPR) (4 pages)

27 |ORDER: Authorization to File a Motion to Correct Filing Date 37 C.F.R. § 42.5 for 2Wire, Inc. v.
TQ Delta, LLC, United States Patent and Trademark Office - Before the Patent Trial and Appeal
Board, Case No.: IPR 2015-00242 filed Dec. 5, 2014 (Attorney's Ref. No.: 6936-47-CON-DIV-
CON-IPR) (3 pages)

28 12Wire, Inc.'s Motion to Correct Filing Date for 2Wire, Inc. v. TQ Delta, LLC, United States Patent
and Trademark Office - Before the Patent Trial and Appeal Board, Case No.: IPR 2015-00242 filed
Dec. 12, 2014 (Attorney's Ref. No.: 6936-47-CON-DIV-CON-IPR) (57 pages)

29 |TQ Delta LLC's Opposition to Petitioner's Motion to Change the Petition Filing Date for 2Wire, Inc.
v. TQ Delta, LLC, United States Patent and Trademark Office - Before the Patent Trial and Appeal
Board, Case No.: IPR 2015-00242 filed Dec. 19, 2014 (Attorney's Ref. No.: 6936-47-CON-DIV-
CON-IPR) (7 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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|Application Number 13/718,016
lNFORMATION DISCLOSURE Filing Date December 18, 2012
STATEMENT BY APPLICANT First Named Inventor Marcos C. Tzannes
IArt Unit 2633
Examiner Name JOSEPH, JAISON
Sheet | 4 l of l 4 |Attorney Docket Number 6936-47-CON-DIV-CON-3

30 |Decision: Motion to Correct Filing Date 37 C.F.R. § 42.5 for 2Wire, Inc. v. TQ Delta, LLC, United
States Patent and Trademark Office - Before the Patent Trial and Appeal Board, Case No.: IPR
2015-00242 filed Jan. 15, 2015 (Attorney's Ref. No.: 6936-47-CON-DIV-CON-IPR) (9 pages)

31 [TQ Delta LLC's Mandatory Notices Under 37 C.F.R. 42.8(a)(2) for 2Wire, Inc. v. TQ Delta, LLC,
United States Patent and Trademark Office - Before the Patent Trial and Appeal Board, Case No.:
IPR 2015-00243 filed Nov. 26, 2014 (Attorney's Ref. No.: 6936-47-CON-DIV-CON-2-IPR) (5
pages)

32 |Notice of Filing Date Accorded to Petition and Time for Filing Patent Owner Preliminary Response
for 2Wire, Inc. v. TQ Delta, LLC, United States Patent and Trademark Office - Before the Patent
Trial and Appeal Board, Case No.: IPR 2015-00243 filed Dec. 1, 2014 (Attorney's Ref. No.: 6936-
47-CON-DIV-CON-2-IPR) (4 pages)

33 |ORDER: Authorization to File a Motion to Correct Filing Date 37 C.F.R. § 42.5 for 2Wire, Inc. v.
TQ Delta, LLC, United States Patent and Trademark Office - Before the Patent Trial and Appeal
Board, Case No.: IPR 2015-00243 filed Dec. 5, 2014 (Attorney's Ref. No.: 6936-47-CON-DIV-
CON-2-IPR) (3 pages)

34 [2Wire, Inc.'s Motion to Correct Filing Date for 2Wire, Inc. v. TQ Delta, LLC, United States Patent
and Trademark Office - Before the Patent Trial and Appeal Board, Case No.: IPR 2015-00243 filed
Dec. 12, 2014 (Attorney's Ref. No.: 6936-47-CON-DIV-CON-2-IPR) (57 pages)

35 [TQ Delta LLC's Opposition to Petitioner's Motion to Change the Petition Filing Date for 2Wire, Inc.
v. TQ Delta, LLC, United States Patent and Trademark Office - Before the Patent Trial and Appeal
Board, Case No.: IPR 2015-00243 filed Dec. 19, 2014 (Attorney's Ref. No.: 6936-47-CON-DIV-
CON-2-IPR) (7 pages)

36 |Decision: Motion to Correct Filing Date 37 C.F.R. § 42.5 for 2Wire, Inc. v. TQ Delta, LLC, United
States Patent and Trademark Office - Before the Patent Trial and Appeal Board, Case No.: IPR
2015-00243 filed Jan. 15, 2015 (Attorney's Ref. No.: 6936-47-CON-DIV-CON-2-IPR) (9 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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Electronic Patent Application Fee Transmittal

Application Number: 13718016

Filing Date: 18-Dec-2012

. . SYSTEM AND METHOD FOR SCRAMBLING USING A BIT SCRAMBLER AND A
Title of Invention:

PHASE SCRAMBLER
First Named Inventor/Applicant Name: Marcos C. Tzannes
Filer: Jason Vick/Joanne Vos
Attorney Docket Number: 6936-47-CON-DIV-CON-3
Filed as Large Entity
Filing Fees for Utility under 35 USC 111(a)
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:
Submission- Information Disclosure Stmt 1806 1 180 180
Total in USD ($) 180
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Electronic Acknowledgement Receipt

EFS ID: 21501296
Application Number: 13718016
International Application Number:
Confirmation Number: 4520
Title of Invention: SYSTEM AND METHOD FOR SCRAMBLING USING A BIT SCRAMBLER AND A
: PHASE SCRAMBLER
First Named Inventor/Applicant Name: Marcos C. Tzannes
Customer Number: 62574
Filer: Jason Vick/Joanne Vos
Filer Authorized By: Jason Vick
Attorney Docket Number: 6936-47-CON-DIV-CON-3
Receipt Date: 13-FEB-2015
Filing Date: 18-DEC-2012
Time Stamp: 17:07:03
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 3827
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.)
631124
1 IDS_06.pdf yes 7
0957ec215bf98a28b3aec012f5c683640a45)
Multipart Description/PDF files in .zip description
Document Description Start End
Transmittal Letter 1 3
Information Disclosure Statement (IDS) Form (SB08) 4 7
Warnings:
Information:
6936-47-CON- 164042
2 Non Patent Literature IPR_TQD_Mandatory_Notices_ no 5
11-26-2014.pdf addcca6h2ed104cd6280c8572a07fb12che]
Warnings:
Information:
6936-47-CON- 120901
3 Non Patent Literature IPR_Notice_of_Filing_Date_12- no 4
01-2014.pdf af$9331c7aabdc77387180a6dc493836d7e
Warnings:
Information:
6936-47-CON 93617
4 Non Patent Literature IPR_ORDER_12-05-2014.pdf no 3
78f844{f5855calfcBcaa26a8c29505d5d98(]
Warnings:
Information:
6936-47-CON- 3031349
5 Non Patent Literature IPR_2Wire_Motion_to_Correct_| no 57
Filing_Date_12-12-2014.pdf | afdseessasbossbootbashasabiddb3s
eebe/c
Warnings:
Information:
6936-47-CON- 167863
6 Non Patent Literature IPR_TQD_Opposition_12-19-20| no 7
14.pdf 2b07b774c38067fcc888306727ef0d66716
b2c4
Warnings:

Information:
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91800

7 Non Patent Literature 6936-47-CON- no 9
IPR_Decision_01-15-2015.pdf
5a9a7411d18be989396edf1e6d91162024 4}
Warnings:
Information:
6936-47-CON-2- 160631
8 Non Patent Literature IPR_TQD_Mandatory_Notices_ no 5
11-26-2014.pdf €7973754b49c4a284628909e09a509ad4 ]
Warnings:
Information:
6936-47-CON-2- 120864
9 Non Patent Literature IPR_Notice_of_Filing_Date_12- no 4
01-2014.pdf e1fc7601bb34e9204473b152c082bf7cdd |
ad44
Warnings:
Information:
6936-47-CON-2 93586
10 Non Patent Literature IPR_ORDER_12-05-2014.pdf no 3
60608a942a46083d2567db4278b9f1fd453|
863cc
Warnings:
Information:
6936-47-CON-2- 4398015
11 Non Patent Literature IPR_2Wire_Motion_filing_date no 57
_12-12-2014.pdf 123d3398d6f503921b1b2c8d8adcc6561a7|
01be6
Warnings:
Information:
6936-47-CON-2- 168218
12 Non Patent Literature IPR_TQD_Opposition_12-19-20| no 7
14.pdf acBc131114636cd31bc9595¢123¢3f5 1h0ba
Warnings:
Information:
6936-47-CON-2 91800
13 Non Patent Literature IPR_Decision_01-15-2015.pdf no 9
bf7acc774acc49316d02be788a88d766ff39)
4d36
Warnings:
Information:
6936-47-CON-4- 160275
14 Non Patent Literature IPR_TQD_Mandatory_Notices_ no 5
11-26-2014.pdf eebbb19c0eBcAabf76f75b2656e7b3256dd
Warnings:
Information:
6936-47-CON-4- 120901
15 Non Patent Literature IPR_Notice_of_Filing_Date_12- no 4
01-2014.pdf €875fffeh90a7808a2846bc1 21931 e8dacd3
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Warnings:
Information:
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6936-47-CON-4-

93577

16 Non Patent Literature IPR_Order_to_File_Motion_12- no 3
05-2014.pdf 7696217203bc511114caff3e420b7593e9bf|
6cda
Warnings:
Information:
6936-47-CON-4- 3049224
17 Non Patent Literature IPR_2Wire_Motion_to_Correct_| no 57
Filing_Date_12-12-2014.pdf | 7447bde0211a7aa13404120268f330c0dd
Warnings:
Information:
6936-47-CON-4- 167708
18 Non Patent Literature IPR_TQD_Opposition_to_Moti no 7
n_12-19-2014.pdf abd7ccfdfd19ad49c555 3caa8788ce92efc
15¢0
Warnings:
Information:
6936-47-CON-4 91804
19 Non Patent Literature IPR_Decision_01-15-2015.pdf no 9
ada7ddac83e1459e0d82ddf1cbea011cabs
Warnings:
Information:
6936-47-CON-DIV- 160653
20 Non Patent Literature IPR_TQD_Mandatory_Notices_ no 5
11-26-2014.pdf 0e1baa56784a6b9388879053ee90efaf8bs
20088
Warnings:
Information:
6936-47-CON-DIV- 120892
21 Non Patent Literature IPR_Notice_of_Filing_Date_12- no 4
01-2014.pdf Bd206da7548f611d2d5baad8achsdc44s
Warnings:
Information:
6936-47-CON-DIV- 93568
22 Non Patent Literature IPR_Order_Correct_Filing_Date| no 3
_12-05-2014.pdf dad83c504ee812bd931b73d1816320423a
cd276
Warnings:
Information:
6936-47-CON-DIV- 3029117
23 Non Patent Literature IPR_2Wires_Motion_to_Correct| no 57
_Filing_Date_12-12-2014.pdf |actdfedatad7s266be089adbeasedfor2eey
7ele
Warnings:
Information:
6936-47-CON-DIV- 167724
24 Non Patent Literature IPR_TQD_Opposition_12-19-20| no 7
14.pdf 258563d3825be9877ed99963b86afc44589
Warnings:
Information:
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6936-47-CON-DIV-

91805

25 Non Patent Literature IPR_Decision_Motion_to_Corre no 9
ct_Filing_Date_01-15-2015.pdf| dssa2248con37M208eco86130 1198163244
379%
Warnings:
Information:
6936-47-CON-DIV-CON- 160400
26 Non Patent Literature IPR_TQDs_Mandatory_Notices no 5
_11-26-2014.pdf bfd355226fcf6e24ed2e47f42fb6dc0e245e
Warnings:
Information:
6936-47-CON-DIV-CON- 120893
27 Non Patent Literature IPR_Notice_of_Filing_Date_12- no 4
01-2014.pdf 3d45218cc7283e63abef9b9211781c85b0d
Warnings:
Information:
6936-47-CON-DIV-CON 93581
28 Non Patent Literature IPR_Order _12-08-2014.pdf no 3
d6390ee1a829a5d2abc93ae0a70a1837b5:
Warnings:
Information:
6936-47-CON-DIV-CON- 2923195
29 Non Patent Literature IPR_2Wire_Motion_to_correct_| no 57
filing_Date_12-12-2014.pdf |4d1ea91tdscofcadeca0bededsiidasroas
Warnings:
Information:
6936-47-CON-DIV-CON- 167716
30 Non Patent Literature IPR_TQDs_opposition_12-19-2 no 7
014.pdf boba5e53112a098(7e63692¢f150657925
7ab1
Warnings:
Information:
6936-47-CON-DIV-CON 91801
31 Non Patent Literature IPR_Decision_01-15-2015.pdf no 9
2006732663eab83f1b80a99815bc81b692d|
11936
Warnings:
Information:
6936-47-CON-DIV-CON-2- 163747
32 Non Patent Literature IPR_TQDs_Mandatory_Notices no 5
_11-26-2014.pdf 1767d428511905957b8429c471022533292
aabae
Warnings:
Information:
6936-47-CON-DIV-CON-2- 120894
33 Non Patent Literature IPR_Notice_of_Filing_Date_12- no 4
01-2014.pdf 518ad43421fb0291a1684dbec0457c744d82)
Warnings:
Information:
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93583
. 6936-47-CON-DIV-CON-2-
34 Non Patent Literature IPR_Order 12-05-2014.pdf no 3

ceeac2¢36f8bbb52904550954f016a3ff80d
Beae

Warnings:

Information:

6936-47-CON-DIV-CON-2- 3037059
35 Non Patent Literature IPR_2Wire_Motion_to_Correct_| no 57
Filing_Date_12-12-2014.pdf | feaesbsssofcatafoctaz1ssrcazess2zarc

b0

Warnings:

Information:

6936-47-CON-DIV-CON-2- 168078
36 Non Patent Literature IPR_TQDs_Opposition_12-19-2 no 7
014.pdf 917a0be238851013d4591b0a 7efcA4(3852
42d5
Warnings:
Information:
91805

37 Non Patent Literature 6936-47-CON-DIV-CON-2- no 9
IPR_Decision_01-15-2015.pdf

f04a04d26aa2ce0a52425e3beb22fad1740¢]

Warnings:

Information:

30789
38 Fee Worksheet (SB06) fee-info.pdf no 2
a093f4chbb324311b394669fd 11b53387bc7
da59b
Warnings:
Information:
Total Files Size (in bytes):l 23944599

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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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

SCRAMBLING USING A BIT SCRAMBLER
AND A PHASE SCRAMBLER”

In Re the Application of: ) Group Art Unit: 2633
Marcos C. Tzannes % Confirmation No.: 4520
Serial No.: 13/718,016 )  Examiner: JOSEPH, JAISON
Filed: December 18, 2012 %
Atty. File No.: 6936-47-CON-DIV-CON-3 % INFOR?\I;[J,i’l;%(gII\\IA gll\IS%AIJLE)SURE
Entitled: “SYSTEM AND METHOD FOR ) STATEMENT
)

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.
DX 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/unpublished patent applications/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 translation/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:

s 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

I:] 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

D 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 CF.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.

% 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
VA 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:
[ ] 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

X] 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: -/%
Jason H. Vick
Registration No. 45,285
1560 Broadway, Suite 1200
Denver, Colorado 80202-5141
Date:__( 3 sk ‘4 (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 FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSIIND CLAIMSl
13/718,016 12/18/2012 2633 1304 6936-47-CON-DIV-CON-3 21 3
CONFIRMATION NO. 4520
62574 CORRECTED FILING RECEIPT
Jason H. Vick

Sheridan Ross, PG AL A A

Suite # 1200 00000007239
1560 Broadway
Denver, CO 80202

Date Mailed: 01/20/2015

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)

Marcos C. Tzannes, Orinda, CA;
Applicant(s)

TQ DELTA, LLC, Austin, TX
Assignment For Published Patent Application

TQ DELTA, LLC, AUSTIN, TX

Power of Attorney: The patent practitioners associated with Customer Number 62574

Domestic Priority data as claimed by applicant
This application is a CON of 13/439,605 04/04/2012 PAT 8355427
which is a CON of 13/284,549 10/28/2011 PAT 8218610
which is a CON of 11/860,080 09/24/2007 PAT 8073041
which is a DIV of 11/211,535 08/26/2005 PAT 7292627
which is a CON of 09/710,310 11/09/2000 PAT 6961369
which claims benefit of 60/164,134 11/09/1999

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

If Required, Foreign Filing License Granted: 02/07/2013
The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 13/718,016

Projected Publication Date: Not Applicable
page 1 of 3
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Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **

Title
SYSTEM AND METHOD FOR SCRAMBLING USING A BIT SCRAMBLER AND A PHASE
SCRAMBLER

Preliminary Class
375

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No
PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

page 2 of 3
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

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 U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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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

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
62574 7590 12/05/2014

Jason H. Vick JOSEPH, JAISON

Sheridan Ross, PC

Suite # 1200 | ART UNIT PAPER NUMBER |
1560 Broadway 2633

Denver, CO 80202
DATE MAILED: 12/05/2014

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

13/718,016 12/18/2012 Marcos C. Tzannes 6936-47-CON-DIV-CON-3 4520

TITLE OF INVENTION: SYSTEM AND METHOD FOR DESCRAMBLING THE PHASE OF CARRIERS IN A MULTICARRIER COMMUNICATIONS
SYSTEM

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

nonprovisional SMALL $480 $0 $0 $480 03/05/2015

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 ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

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

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

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

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 (f 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
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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 unl?ss oorrfecled 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.

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

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) apers. Each additional paper, such as an assignment or formal drawing, must
Eave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

62574 R 7590 12/05/2014 I hereby certify that this Fee(s) Transmittal is being deposited with the United
Jason H. Vick States Postal Service with sufficient postage for first class mail in an envelope
Sheridan R PC addressed to the Mail Stop ISSUE FEE address above, or being facsimile

?l‘l an Ioss, transmitted to the USPTO (571) 273-2885, on the date indicated below.
Suite # 1200
1560 Broadway Depositors name)
Denver, CO 80202 (Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
13/718,016 12/18/2012 Marcos C. Tzannes 6936-47-CON-DIV-CON-3 4520

TITLE OF INVENTION: SYSTEM AND METHOD FOR DESCRAMBLING THE PHASE OF CARRIERS IN A MULTICARRIER COMMUNICATIONS
SYSTEM

I APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional SMALL $480 $0 $0 $480 03/05/2015
I EXAMINER | ART UNIT | CLASS-SUBCLASS |
JOSEPH, JAISON 2633 375-222000
1. Chang6e ())f correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). 1

(1) The names of up to 3 registered patent attorneys
[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively,

Address form PTO/SB/122) attached. N . . . 2
(2) The name of a single firm (having as a member a

(] "Fee Address" indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to

PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3

Number is required. listed, no name will be printed.

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

PLEASE NOTE: Unless an assilgnee 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.
[ Advance Ocder - # of Copies [ The director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

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

a Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

a Applicant asserting small entity status. See 37 CFR 1.27 NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

a Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

entity status, as applicable.

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

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
PTOL-85 Part B (10-13) Approved for use through 10/31/2013. 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. |
13/718,016 12/18/2012 Marcos C. Tzannes 6936-47-CON-DIV-CON-3 4520
| EXAMINER |
62574 7590 12/05/2014
Jason H. Vick JOSEPH, JAISON
Sheridan Ross, PC
Suite # 1200 | ART UNIT PAPER NUMBER |
1560 Broadway 2633

Denver, CO 80202
DATE MAILED: 12/05/2014

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

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

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

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

Page 3 of 3
PTOL-85 (Rev. 02/11)
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

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

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public 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.

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, it the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
13/718,016 TZANNES, MARCOS C.
: ;. i i AlA (First Inventor to
Notice of Allowability EX%"S;‘*;OSEPH gggg"'t Filo) Statis
No

-- 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 11/18/2014.
Oa declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

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. X The allowed claim(s) is/are 21-26,28-33,42-54 renumbered as 1 - 25 respectively. As a result of the allowed claim(s), you may be
eligible to benefit from the Patent Prosecution Highway program at a participating intellectual property office for the corresponding
application. For more information, please see hitp:/www.uspio.cov/patents/init_events/pph/indax.jsp or send an inquiry to
PPHfeedback@uspto.gov .

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

a)[] Al b)[] Some *c) [] None 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. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

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

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

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

Attachment(s)

1. [ Notice of References Cited (PTO-892) 5. [] Examiner's Amendment/Comment

2. [X] Information Disclosure Statements (PTO/SB/08), 6. [] Examiner's Statement of Reasons for Allowance
Paper No./Mail Date

3. [[] Examiner's Comment Regarding Requirement for Deposit 7. [] Other .

of Biological Material
4. [] Interview Summary (PTO-413),
Paper No./Mail Date .

/JAISON JOSEPH/
Primary Examiner, Art Unit 2633

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20141130
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Search Notes

Application/Control No.

Applicant(s)/Patent Under

Reexamination

13718016 TZANNES ET AL.
H“N“n H ‘ NH"“ ‘| H HH“‘ s e
JAISON JOSEPH 2633
CPC- SEARCHED
Symbol Date Examiner
CPC COMBINATION SETS - SEARCHED
Symbol Date Examiner
US CLASSIFICATION SEARCHED
Class Subclass Date Examiner
375 222, 340, 341 5/5/2013 JJ
Updated search 1/27/2014 JJ
Updated Search 7/31/2014 JJ
Updated search 11/30/2014 JJ
SEARCH NOTES
Search Notes Date Examiner
Inventor name search 5/5/2013 JJ
East 5/5/2013 JJ
East updated 1/27/2014 JJ
East Updated 7/14/2014 JJ
East Updated 12/1/2014 JJ
INTERFERENCE SEARCH
US Class/ US Subclass / CPC Group Date Examiner
CPC Symbol
375 220,340,341 11/30/2014 JJ

U.S. Patent and Trademark Office

Part of Paper No. : 22020141130
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Application/Control No. Applicant(s)/Patent Under
Reexamination
Index of Claims 13718016 TZANNES ET AL.
H“NH ‘“H “ “H“H H““ H“‘ o .
JAISON JOSEPH 2633
v Rejected - Cancelled N | Non-Elected A Appeal
= Allowed = Restricted | Interference o Objected
X Claims renumbered in the same order as presented by applicant O cPA O T.D. O R.1.47
CLAIM DATE
Final Original  |05/05/2013|01/27/2014 |07/14/2014|12/01/2014
37 v v
38 v v
39 v v
40 v v
41 v v .
13 42 v =
14 43 v =
15 44 v =
16 45 v =
17 46 v =
18 47 v =
19 48 v =
20 49 v =
21 50 v =
22 51 v =
23 52 v =
24 53 v =
25 54 v =

U.S. Patent and Trademark Office

Part of Paper No. : 20141130
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | 157101 TZANNES, MARCOS C.

JAISON JOSEPH 2633
CPC
Symbol Type Version
Ho4L F 2013-01-01
Ho4L I 2013-01-01
Ho4L I 2013-01-01
Ho4L I 2013-01-01
Ho4B I 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version

NONE

Total Claims Allowed:

25
(Assistant Examiner) (Date)
/JAISON JOSEPH/
Primary Examiner.Art Unit 2633 12/01/2014 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 1
U.S. Patent and Trademark Office Part of Paper No. 20141130
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

13718016 TZANNES, MARCOS C.
Examiner Art Unit
JAISON JOSEPH 2633

US ORIGINAL CLASSIFICATION

INTERNATIONAL CLASSIFICATION

CLASS SUBCLASS CLAIMED NON-CLAIMED
375 220 H|o L 27 /26 (2006.01.01)
CROSS REFERENCE(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
NONE
Total Claims Allowed:
25
(Assistant Examiner) (Date)
/JAISON JOSEPH/
Primary Examiner.Art Unit 2633 12/01/2014 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 1

U.S. Patent and Trademark Office

Part of Paper No. 20141130
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

13718016 TZANNES, MARCOS C.

JAISON JOSEPH 2633
X Claims renumbered in the same order as presented by applicant O CPA O TD O R4z

Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original
NONE
Total Claims Allowed:
25

(Assistant Examiner) (Date)
/JAISON JOSEPH/
Primary Examiner.Art Unit 2633 12/01/2014 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 1

U.S. Patent and Trademark Office

Part of Paper No. 20141130
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Receipt date: 10/22/2014 13718016 - GAU: 2633

Substitute for form 1449A/PTO Complete if Known

IApplication Number 13/718,016
INFORMATION DISCLOSURE Filng Date December 18, 2012
STATEMENT BY APPLlCANT First Named Inventor Marcos C. Tzannes
Art Unit 2633
Examiner Name JOSEPH, JAISON
Sheet | 1 | of | 1 |Attorney Docket Number 6936-47-CON-DIV-CON-3

U.S. PATENT DOCUMENTS

Examiner | Cite | Document Number Publication Date Name of Patentee of Pages, Columns, Lines, Where
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re the Application of: Marcos C. Tzannes ) Group Art Unit: 2633

)
Application No.; 13/718,016 % Examiner: JOSEPH, Jaison
Filed: December 18, 2012 g Confirmation No.: 4520

Atty. File No.: 6936-47-CON-DIV-CON-3 g

For:. SYSTEM AND METHOD FOR SCRAMBLING USING A BIT SCRAMBLER AND A
PHASE SCRAMBLER

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 July 24, 2014. 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 6 of this paper.

1 Attorney Docket No.: 6936-47-CON-DIV-CON-3
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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.-20. (Cancelled)

21.  (Currently Amended) A method, in a multicarrier communications transceiver
comprising a bit scrambler followed by a phase scrambler, comprising:
scrambling, using the bit scrambler, a plurality of input bits to generate a plurality of

scrambled output bits, wherein at least one scrambled output bit is different than a corresponding

input bit;

scrambling, using the phase scrambler, a plurality of carrier phases associated with the
plurality of scrambled output bits;

transmitting at least one scrambled output bit on a first carrier; and

transmitting the at least one scrambled output bit on a second carrier.

22, (Previously Presented) The method of claim 21, wherein the transceiver is a cable
transceiver.

23. (Previously Presented) The method of claim 21, wherein the transceiver is a DSL
transceiver.

24.  (Previously Presented) The method of claim 21, wherein the transceiver is a

wireless transceiver.

25.  (Previously Presented) The method of claim 21, wherein the transceiver is

operable for high speed internet access.

26.  (Previously Presented) The method of claim 21, wherein the transceiver is

operable to transport video.

2 Attorney Docket No.: 6936-47-CON-DIV-CON-3
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27.  (Cancelled)

28.  (Currently Amended) A multicarrier communications transceiver comprising:

a bit scrambler operable to scramble a plurality of input bits to generate a plurality of
scrambled output bits, wherein at least one scrambled output bit is different than a corresponding
input bit;

a phase scrambler operable to scramble a plurality of carrier phases associated with the

plurality of scrambled output bits; and
a transmitter portion operable to transmit at least one scrambled output bit on a first

carrier and to transmit the at least one scrambled output bit on a second carrier,

29.  (Previously Presented) The transceiver of claim 28, wherein the transceiver is a

cable transceiver.

30. (Previously Presented) The transceiver of claim 28, wherein the transceiver is a

DSL transceiver.

31.  (Previously Presented) The transceiver of claim 28, wherein the transceiver is a

wireless transceiver.

32.  (Previously Presented) The transceiver of claim 28, wherein the transceiver is

operable for high speed internet access.

33. (Previously Presented) The transceiver of claim 28, wherein the transceiver is

operable to transport video.

34-41. (Cancelled)

3 Attorney Docket No.: 6936-47-CON-DIV-CON-3
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42.  (Currently Amended) A communication device comprising:
a multicarrier transmitter operable to support a bit scrambler and a phase scrambler for
transmission of a plurality of input bits, wherein the bit scrambler is operable to scramble the

plurality of input bits to generate a plurality of scrambled output bits, wherein at least one

scrambled output bit is different than a corresponding input bit, and wherein the phase scrambler

is operable to scramble a plurality of phases associated with the plurality of input bits.

43 (Previously Presented) The communications device of claim 42, wherein the
multicarrier transmitter is further operable to transmit at least one scrambled output bit on a first

carrier and transmit the at least one scrambled output bit on a second carrier.

44,  (Previously Presented) The communication device of claim 43, wherein the

transceiver is a cable transceiver.,

45,  (Previously Presented) The communication device of claim 43, wherein the

transceiver is a DSL transceiver.

46. (Previously Presented) The communication device of claim 43, wherein the

transceiver is a wireless transceiver.

47. (Previously Presented) The communication device of claim 43, wherein the

communication device is operable for high speed internet access.

48,  (Previously Presented) The communication device of claim 43, wherein the

communication device is operable to transport video.

49,  (Currently Amended) A method comprising:

supporting, in a communication device comprising a multicarrier communications
transceiver, a bit scrambler and a phase scrambler for transmission of a plurality of input bits
wherein the bit scrambler scrambles the plurality of input bits to generate a plurality of

scrambled output bits, wherein at least one scrambled output bit is different than a corresponding

4 Attorney Docket No.: 6936-47-CON-DIV-CON-3
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input bit, and wherein the phase scrambler scrambles a plurality of phases associated with the

plurality of input bits.
50.  (Previously Presented) The method of claim 49 further comprising:
transmitting at least one scrambled output bit on a first carrier; and

transmitting the at least one scrambled output bit on a second carrier,

51.  (Previously Presented) The communication device of claim 49, wherein the

transceiver is a DSL transceiver.

52. (Previously Presented) The communication device of claim 49, wherein the

transceiver is a wireless transceiver.

53.  (Previously Presented) The communication device of claim 49, wherein the

communication device is operable for high speed internet access.

54,  (Previously Presented) The communication device of claim 49, wherein the

communication device is operable to transport video.

5 Attormey Docket No.: 6936-47-CON-DIV-CON-3
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REMARKS

Applicant respéctfully requests reconsideration of this application as amended.

Applicant would like to thank Ex. Joseph for the courtesies extended during the 6
November Personal Interview and the 18 November telephone Interview. During the interviews,
the operation of a scrambler was contrasted with that of an interleaver.

It was agreed that if Applicant amended the independent claims to clarify scrambled
output bits, that the claims were distinguishable from Suzuki which discloses an output of the
convolution encoder 101 is supplied to a four-frame interleave buffer 102 in which data
interleave is carried out over four frames (20 msec.).

As discussed in Wikipedia, “A scrambler (or randomizer) can be either: An algorithm
that converts an input string into a seemingly random output string of the same length (e.g., by
pseudo-randomly selecting bits to invert), thus avoiding long sequences of bits of the same
value; in this context, a randomizer is also referred to as a scrambler,...”

Based on the outcome of the Personal Interview and the known definition of scrambler,
Applicant respectfully submits the 35 U.S.C. §102 and 103 rejections are moot.

Withdrawal of the rejections is respectfully requested.

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.

6 Attorney Docket No.: 6936-47-CON-DIV-CON-3
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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: _ \§ /tor /4 By: = '://’;;/////
fason H. Vick
/ Reg. No. 45,285
1560 Broadway, Suite 1200
Denver, Colorado 80202
Telephone: 303-863-9700

7 Attorney Docket No.: 6936-47-CON-DIV-CON-3
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Approved for use through 7/31/2016. 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.

Docket Number (Optional)
PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) | 6936-47-CON-DIV-CON-3

Filed

13/718,016 | December 18, 2012
"' SYSTEM AND METHOD FOR SCRAMBLING USING A BIT SCRAMBLER AND A PHASE SCRAMBLER

Art Unit Examiner

2633 JOSEPH, JAISON

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

Application Number

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

Fee Small Entity Fee Micro Entity Fee
[¥] one month (37 CFR 1.17(a)(1)) $200 $100 $50 ¢ 200
D Two months (37 CFR 1.17(a)(2)) $600 $300 $150 $
[] Three months (37 GFR 1.17(a)(3)) $1,400 $700 $350 $
[] Four months (37 CFR 1.17(a))) $2,200 $1,100 $550 $
[ ] Five months (37 CFR 1.17(a)(5)) $3,000 $1,500 $750 $

Applicant asserts small entity status. See 37 CFR 1.27.

Applicant certifies micro entity status. See 37 CFR 1.29,
Form PTO/SB/15A or B or equivalent must either be enclosed or have been submitted previously.

A check in the amount of the fee is enclosed.

Payment by credit card. Form PTO-2038 is attached.

The Director has already been authorized to charge fees in this application to a Deposit Account.
The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to
Deposit Account Number 18-1970

Payment made via EFS-Web.

MO OO O

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 PT0-2038.

| am the
[] applicant.
attorney or agent of record. Registration number 45,285
P
[ ] attorney or agent acting under-37CFR 1.34. Registration number
e V
—— W Yo ry
e Signature Date
|-~=Fason H. Vick 303-863-9700
]
Typed or printed name Telephone Number

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Submit
multiple forms if more than one signature is required, see below*,

I * Total of 1 forms are submitted.

This collection of information is required by 37 CFR 1.136(a). The information is required to obtain or retain a benefit by the public, which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 6 minutes to
complete, including gathering, preparing, and submitting the campleted application form to the USPTO. Time will vary depending upon the individual case, Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden should be sent to the Chief information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS
TO THIS ADDRESS. SEND TO: Mail Stop PCT, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re the Application of: ) Group Art Unit: 2633

Marcos C. Tzannes g Confirmation No.: 4520
Serial No.: 13/718,016 ) Examiner: JOSEPH, JAISON
Filed: December 18, 2012 %

. SUPPLEMENTAL

Atty. File No.: 6936-47-CON-DIV-CON-3 g INFORMATION DISCLOSURE
Entitled: “SYSTEM AND METHOD FOR ) STATEMENT
DESCRAMBLING THE PHASE OF CARRIERS )

IN A MULTICARRIER COMMUNICATIONS
SYSTEM”

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.
< Copies of the cited U.S. patents/unpublished patent applications/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 CF.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 translation/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:

e Serial No. 14/540,332 filed Nov. 13, 2014 (Attorney Ref. No. 6936-47-CON-7)

] 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
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pertinence of any reference without the benefit of hindsight, nor should an inference be
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

l:l 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

D 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,

N 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 C.F.R, 1.311, or

(3) an action that otherwise closes prosecution in the application,
This Information Disclosure Statement is accompanied by:

}x‘ 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
I:I 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.

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).

OR

Date:

15/ /T

Respectfully submitted,

SHERIDAN ROSS P.C.

By:

__Jason H. Vick
/,/'/ Registration No. 45,285
1560 Broadway, Suite 1200

Denver, Colorado 80202-5141

(303) 863-9700
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Examiner Cite
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2 [Notice of Allowance for U.S. Patent Application No. 14/256,677 mailed Nove. 17, 2014 (Attorney
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3  |Petition for Inter Partes Review of Claims 20 and 26 of U.S. Patent No. 7,292,627 Under 35
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filed Nov. 7, 2014 (Attorney's Ref. No.: 6936-47-CON-IPR) (786 pages)

4  |Petition for Inter Partes Review of Claim 1 of U.S. Patent No. 7,471,721 Under 35 U.S.C. §§ 311-
319 and 37 C.F.R. § 42, including Exhibits 1001 - 1022, Case No. IPR2015-00239, filed Nov. 7,
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5 [|Petition for Inter Partes Review of Claims 1 and 14 of U.S. Patent No. 8,090,008 Under 35 U.S.C.
8§ 311-319 and 37 C.F.R. § 42, including Exhibits 1001 - 1021, Case No. IPR2015-00240, filed
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Description Fee Code Quantity Amount USD($)
Miscellaneous:
Total in USD ($) 200
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Electronic Acknowledgement Receipt

EFS ID: 20733460

Application Number: 13718016

International Application Number:

Confirmation Number: 4520

SYSTEM AND METHOD FOR DESCRAMBLING THE PHASE OF CARRIERS IN A

Title of Invention: MULTICARRIER COMMUNICATIONS SYSTEM

First Named Inventor/Applicant Name: Marcos C. Tzannes
Customer Number: 62574
Filer: Jason Vick/Joanne Vos
Filer Authorized By: Jason Vick
Attorney Docket Number: 6936-47-CON-DIV-CON-3
Receipt Date: 18-NOV-2014
Filing Date: 18-DEC-2012
Time Stamp: 17:32:24
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type Deposit Account
Payment was successfully received in RAM $200

RAM confirmation Number 4141

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 o . File Size(Bytes Multi Pages
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (ifappl.)
915275
1 AMEND_03v2.pdf yes 8
30db613d3e879a4ec15067156e66(85¢718|
0b2e9
Multipart Description/PDF files in .zip description
Document Description Start End
Amendment/Req. Reconsideration-After Non-Final Reject 1 1
Claims 2 5
Applicant Arguments/Remarks Made in an Amendment 6 7
Extension of Time 8 8
Warnings:
Information:
706440
2 IDS_05.pdf yes 5
96b301de079aadef6bebe2cfh907be8c5cc|
Multipart Description/PDF files in .zip description
Document Description Start End
Transmittal Letter 1 3
Information Disclosure Statement (IDS) Form (SBO8) 4 5
Warnings:
Information:
6936-47 392739
3 Non Patent Literature CON-6_NOA_11-17-2014.pdf no 6
40835528d6e177536¢7e143784359228¢2|
27da2
Warnings:
Information:
8229847
4 Non Patent Literature 6936-47-CON-IPR_0001.pdf no 205
423693736b70814df8418020b89392b6439
0a37b
Warnings:
Information:
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7153946
5 Non Patent Literature 6936-47-CON-IPR_0002.pdf no 313

5d228eab5a2¢46658dc9d5805144059bc 75|

Warnings:

Information:

11570199
6 Non Patent Literature 6936-47-CON-IPR_0003.pdf no 159

1c240a2f8bc0212eb4ef59cd77455e924¢93]
24dc

Warnings:

Information:

14635614
7 Non Patent Literature 6936-47-CON-IPR_0004.pdf no 109

8eca261a914a40b72e449c5fa1a6541e838

Warnings:

Information:

9199444
8 Non Patent Literature 6936-47-CON-2-IPR_0001.pdf no 208

d2chd976cdd1a3b884c14792fe26cc9df9e
balcl

Warnings:

Information:

6291877
9 Non Patent Literature 6936-47-CON-2-IPR_0002.pdf no 303

a9cf750a78842755221ff5ceefc908e481026

Warnings:

Information:

9984666
10 Non Patent Literature 6936-47-CON-2-IPR_0003.pdf no 92

f25b2f1bd0be6fBae34a997ed4ce93a39041

Warnings:

Information:

15474466
11 Non Patent Literature 6936-47-CON-2-IPR_0004.pdf no 172

5883808870a387ed2f7a9c2d62f763130b.
ad0c

Warnings:

Information:

11507072
12 Non Patent Literature 6936-47-CON-4-IPR_0001.pdf no 280

031d6792a17939ca6d64a22b29354153ce
b05¢5

Warnings:

Information:

7078942
13 Non Patent Literature 6936-47-CON-4-IPR_0002.pdf no 309

0428a3e5ae5a0dce60chb9a6c85e75a25bb

Warnings:

Information:

Page 101 of 284




10687785
14 Non Patent Literature 6936-47-CON-4-IPR_0003.pdf no 145

db03a6558699%ed5d062¢7fb54(79f8396ce!
6¢8d

Warnings:

Information:

12886422
15 Non Patent Literature 6936-47-CON-4-IPR_0004.pdf no 926

48al1adc72721a83235b97222cad1c971b3]

Warnings:

Information:

11323934
16 Non Patent Literature 6936-47-CON-DIV-IPR_0001.pdf no 296

8ce3a6chde090102a8952887ce202509a17|

Warnings:

Information:

6397302
17 Non Patent Literature 6936-47-CON-DIV-IPR_0002.pdf no 303

48118f09¢55d3960f000385ac9bf378bfadd2)
3%

Warnings:

Information:

11425714
18 Non Patent Literature 6936-47-CON-DIV-IPR_0003.pdfl no 159

6e96d652c5b41d8bf61c72bf435811a206¢|

Warnings:

Information:

8532845
19 Non Patent Literature 6936-47-CON-DIV-IPR_0004.pdfl no 57

74edc 4988fd 58f9d 50d9b:

93399

Warnings:

Information:

6936-47-CON-DIV-CON 13085884
20 Non Patent Literature IPR_0001.pdf no 358

47b258db84ab6adf410de58291e2475d344
b2edf

Warnings:

Information:

6936-47-CON-DIV-CON 7191644
21 Non Patent Literature IPR_0002.pdf no 309

4f61b%e6cad066bc0a0312ed62140355131
a4b40

Warnings:

Information:

6936-47-CON-DIV-CON 9683931
22 Non Patent Literature IPR_0003.pdf no 145

d3004d0af20450a943445d8eda71668ce84]

Warnings:

Information:
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9774074
6936-47-CON-DIV-CON-

23 Non Patent Literature IPR_0004.pdf no 70
415d081181b95180f6469f49fd919f57743d
99e2
Warnings:
Information:
6936-47-CON-DIV-CON-2 12459176
24 Non Patent Literature IPR_0001.pdf no 355
2865684872b753¢312a498658d7b5a380b
b50118
Warnings:
Information:
6936-47-CON-DIV-CON-2 7084111
25 Non Patent Literature IPR_0002.pdf no 309
114801d7e786c2b21d8e0d9f587d90f5b99
a2917
Warnings:
Information:
6936-47-CON-DIV-CON-2 11590764
26 Non Patent Literature IPR_0003.pdf no 153
ad8e4512e7173795140a46d97bcaa7a0e43)
a5bd8
Warnings:
Information:
6936-47-CON-DIV-CON-2 13678254
27 Non Patent Literature IPR_0004.pdf no 92
4ff41b98d2c690d99e28ae5a4 3894367814
al22e
Warnings:
Information:
30797
28 Fee Worksheet (SB06) fee-info.pdf no 2
84f6c45afdcf09f407b13db30e7561cc0891
bf23
Warnings:
Information:
Total Files Size (in bytes):I 248973164
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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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PTO/SB/06 (09-11)
Approved for use through 1/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

PATENT APPLICATION FEE DETERMINATION RECORD | Application or Docket Number Filing Date
Substitute for Form PTO-875 13/718,016 12/18/2012 | [ o be Mailed

ENTITY: [ ] LARGE [X] smALL [ ] MIcCRO

APPLICATION AS FILED - PART |

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
L] Basic FeE N/A N/A N/A
37 CFR 1.16(a), (b), or (c]
D SEARCH FEE N/A N/A N/A
(37 CFR1.16(k). (). or (m))
[] EXAMINATION FEE
(37 GFR 1.16(0), (p), or () N/A N/A N/A
TOTAL CLAIMS ) .
(37 CFR 1.16(i)) minus 20 = X 8 =
INDEPENDENT CLAIMS ) N
(37 CFR 1.16(h)) minus 3 = X 3 =
If the specification and drawings exceed 100 sheets
0 of paper, the application size fee due is $310 ($155
ZF;PCLF‘%"?TSN SIZE FEE for small entity) for each additional 50 sheets or
{ 18(s) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
] MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()

* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL

APPLICATION AS AMENDED - PART Il

(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
— 11/18/2014 | srren PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
= Joial 7 oFR -~ 25 Minus | =~ 25 -0 x 40 - 0
- = i T -0 x5210- 2
= | [ application Size Fee (37 CFR 1.16(s))
<( [fr—
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL ADD'L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
— AMENDMENT PAID FOR
Z | Total a7 cFr * i o
Gl s Minus = X $ =
Independent * ; .
= | moseerent Minus - xs -
& | T Appiication Size Fee (37 GFR 1.16(s)
=
<C D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write “0” in column 3. LIE
** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”. JHALLEY MASSEY/

*** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3”.
The “Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 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

WWV\'.\]SP[O.gOV

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
13/718,016 12/18/2012 Marcos C. Tzannes 6936-47-CON-DIV-CON-3 4520
62574 7590 11/13/2014
. EXAMINER
Jason H. Vick | |
Sheridan Ross, PC JOSEPH, JAISON
Suite # 1200
1560 Broadway | ART UNIT I PAPER NUMBER |

Denver, CO 80202 2633

| NOTIFICATION DATE | DELIVERY MODE |

11/13/2014 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)
, L. , 13/718,016 TZANNES, MARCOS C.
Applicant-Initiated Interview Summary _ i
Examiner Art Unit
JAISON JOSEPH 2633

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

(1) JAISON JOSEPH. @)

(2) Jason H. Vick. 4.

Date of Interview: 06 November 2014.

Type: [ Telephonic [ Video Conference
Personal [copy given to: [] applicant applicant’s representative]

Exhibit shown or demonstration conducted: [] Yes [ No.
If Yes, brief description:
Issues Discussed []101 [J112 X102 [X]1038 [JOthers
(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)

Claim(s) discussed:

Identification of prior art discussed: US 5,903,614 and Us5,896,419.

Substance of Interview

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

Applicant explained the difference between "scrambler” and interleaver. Examiner agreed that scramber randomize
the bits. Applicant agreed to amend the claim to "generate a plurality of randomized scrambled output bits". Applicant
intent to file an amendment and resubmit the claims. Examiner will consider the amendment upon the submission of
the official amendment..

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP
section 713.04). If a reply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the
interview

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

[J Attachment

/JAISON JOSEPH/
Primary Examiner, Art Unit 2633

U.S. Patent and Trademark Office
PTOL-413 (Rev. 8/11/2010) Interview Summary Paper No. 20141106
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Summary of Record of Interview Requirements

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews
Paragraph (b)

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C. 132)

37 CFR §1.2 Business to be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt.

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself
incomplete through the failure to record the substance of interviews.

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless
the examiner indicates he or she will do so. Itis the examiner’s responsibility to see that such a record is made and to correct material inaccuracies
which bear directly on the question of patentability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the
“Contents” section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant’s correspondence address
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication.

The Form provides for recordation of the following information:

— Application Number (Series Code and Serial Number)

—Name of applicant

—Name of examiner

—Date of interview

—Type of interview (telephonic, video-conference, or personal)

—Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)

— An indication whether or not an exhibit was shown or a demonstration conducted

— An identification of the specific prior art discussed

— An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does
not restrict further action by the examiner to the contrary.

—The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action)

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the
substance of the interview.

A complete and proper recordation of the substance of any interview should include at least the following applicable items:

1) A brief description of the nature of any exhibit shown or any demonstration conducted,

2) an identification of the claims discussed,

3) an identification of the specific prior art discussed,

4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the

Interview Summary Form completed by the Examiner,

5) a brief identification of the general thrust of the principal arguments presented to the examiner,

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive to the examiner.)

6) a general indication of any other pertinent matters discussed, and

7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by

the examiner.

Examiners are expected to carefully review the applicant’s record of the substance of an interview. If the record is not complete and
accurate, the examiner will give the applicant an extendable one month time period to correct the record.

Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner’s version of the
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, “Interview Record OK” on the
paper recording the substance of the interview along with the date and the examiner’s initials.
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Substitute for form 1449A/PTO Complete if Known

IApplication Number 13/718,016
INFORMATION DISCLOSURE Filng Date December 18, 2012
STATEMENT BY APPLICANT First Named Inventor Marcos C. Tzannes
Art Unit 2633
Examiner Name JOSEPH, JAISON
Sheet | 1 | of | 1 |Attorney Docket Number 6936-47-CON-DIV-CON-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 knowm MM-DD-YYYY Applicant of Cited Document | Relevant Passages or Relevant
Figures Appear

FOREIGN PATENT DOCUMENTS

[Examiner Cite | Foreign Patent Document Publication Date[Name of Patentee or Pages, Columns, T
Initials* No.! MM-DD-YYYY Applicant of Cited Lines, Where
Country Code®; Number*; Kind Document Relevant
Code® (if known) Passages or
Relevant Figures
Appear

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

Examiner Cite
Initials* No.!

1 |Official Action for U.S. Patent Application No. 14/256,677 mailed Sept. 18, 2014 (Attorney Ref. No.
6936-47-CON-6)

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: 20488181
Application Number: 13718016
International Application Number:
Confirmation Number: 4520

Title of Invention:

SYSTEM AND METHOD FOR DESCRAMBLING THE PHASE OF CARRIERS IN A

MULTICARRIER COMMUNICATIONS SYSTEM

First Named Inventor/Applicant Name:

Marcos C. Tzannes

Customer Number:

62574

Filer:

Jason Vick/Joanne Vos

Filer Authorized By:

Jason Vick

Attorney Docket Number: 6936-47-CON-DIV-CON-3
Receipt Date: 22-0CT-2014
Filing Date: 18-DEC-2012
Time Stamp: 15:48:06

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document T . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
529653
1 IDS_04.pdf yes 4
1328be73edba8c80ed6el3bcf453c49f7f48
9e%e
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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:
6936-47 293421
2 Non Patent Literature CON-6_OA_09-18-2014.pdf no 8
63090c76062ffa7f4e617b7334d7d7bc2953)
Warnings:

Information:

Total Files Size (in bytes):i 823074

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: 2633
Confirmation No.: 4520
Examiner: JOSEPH, JAISON

)
Marcos C. Tzannes %

Serial No.: 13/718,016 )
Filed: December 18, 2012 ;
)

)

)

)

. . SUPPLEMENTAL
Atty. File No.: 6936-47-CON-DIV-CON-3 INFORMATION DISCLOSURE
Entitled: “SYSTEM AND METHOD FOR STATEMENT

DESCRAMBLING THE PHASE OF CARRIERS
IN A MULTICARRIER COMMUNICATIONS
SYSTEM”

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/unpublished patent applications/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 translation/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:

e 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
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pertinence of any reference without the benefit of hindsight, nor should an inference be
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

D 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
I:I Before the mailing date of a first Office Action on the merits, or
1
D Before the mailing of a first Office action after the filing of a request for continued examination under
37CFR 1114,

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.

N 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. 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(c). 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.

[:l 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
I:] 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).
1 A copy of the communication from the foreign patent office is enclosed.

OR

IX] 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: ////;//7///”
JaserrH. Vick
Registration No. 45,285
1560 Broadway, Suite 1200
Denver, Colorado 80202-5141
Date: 22 Vi Y7 (303) 863-9700
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Application No. Applicant(s)
13/718,016 TZANNES, MARCOS C.

Office Action Summary Examiner Art Unit AIA (First Inventor to File)
JAISON JOSEPH 2633 ﬁl‘g‘”s

-- 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 MONTHS FROM THE MAILING DATE OF
THIS COMMUNICATION.

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

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

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

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

Status
1)X] Responsive to communication(s) filed on 06/18/2014.
[] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon _____.
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) 21-26.28-33 and 42-54 is/are pending in the application.

ba) Of the above claim(s) is/are withdrawn from consideration.

6)[] Claim(s) _____is/are allowed.

7)X Claim(s) 21-26,28-33 and 42-54 is/are rejected.

8)[] Claim(s) _____is/are objected to.

9 Claim(s) are subject to restriction and/or election requirement.
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
hitp//ww. uspio.gov/patents/init_events/pph/indax.jsp or send an inquiry to PPHieadback@uspio.qov.

Application Papers
10)[0] The specification is objected to by the Examiner.
11)[] The drawing(s) filed on is/are: a)[] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)J Al b)[] Some** ¢)[] None 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)).
** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) & Notice of References Cited (PTO-892) 3) |:| Interview Summary (PTO-413)
. . Paper No(s)/Mail Date.
2) & Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4 I:‘ Other-
Paper No(s)/Mail Date ) er:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20140714
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Application/Control Number: 13/718,016 Page 2
Art Unit: 2633

The present application is being examined under the pre-AlA first to invent
provisions.
DETAILED ACTION
Claim Rejections - 35 USC § 102
The following is a quotation of the appropriate paragraphs of pre-AlA 35 U.S.C.

102 that form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(a) the invention was known or used by others in this country, or patented or described in a
printed publication in this or a foreign country, before the invention thereof by the applicant for
a patent.

Claims 42, 43, 46, 50, and 52 are rejected under pre-AlA 35 U.S.C. 102(a) as
being anticipated by Suzuki (US 5,896,419).

Regarding claim 42, Suzuki teaches a communication device (see figure 7)
comprising: a multicarrier transmitter operable to support a bit scrambler and a phase
scrambler for transmission of a plurality of input bits (see figure 7), wherein the bit
scrambler is operable to scramble the plurality of input bits to generate a plurality of
scrambled output bits (see figure 7, component 102) and wherein the phase scrambler
is operable to scramble a plurality of phases associated with the plurality of input bits
(see figure 7, component 103 and 104).

Regarding claim 43, which inherits the limitations of claim 42, Suzuki further
teaches wherein the multicarrier transmitter is further operable to transmit at least one
scrambled output bit on a first carrier and transmit the at least one scrambled output bit

on a second carrier (see figure 7).
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Regarding claim 46, which inherits the limitations of claim 43, Suzuki further
teaches wherein the transceiver is a wireless transceiver (see abstract).

Regarding claim 49, the method including the features corresponds to subject
matter mentioned above in the rejection of claim 42 is applicable hereto.

Regarding claim 50, which inherits the limitations of claim 49, the claimed
method including the features corresponds to subject matter mentioned above in the
rejection of claim 43 is applicable hereto.

Regarding claim 52, which inherits the limitations of claim 49, the claimed
method including the features corresponds to subject matter mentioned above in the

rejection of claim 46 is applicable hereto.

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

for all obviousness rejections set forth in this Office action:

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

Claims 44, 45, 47, 48, 51, 53, and 54 are rejected under pre-AlA 35 U.S.C.
103(a) as being unpatentable over Suzuki (US 5,896,419).

Regarding claim 44, Suzuki in view of Suzuki et al does not expressly teach
cable transceiver. However there is no criticality in these limitations. It is well known in
the art that applying Suzuki et al in a cable transceiver is within the scope of one of

ordinary skilled in the art.
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Regarding claim 45, Suzuki in view of Suzuki et al does not expressly teach DSL
transceiver. However there is no criticality in these limitations. It is well known in the art
that Applying Suzuki et al in a DSL transceiver are within the scope of one of ordinary
skilled in the art.

Regarding claim 47, Suzuki in view of Suzuki et al does not expressly teach high
speed internet access transceiver. However there is no criticality in these limitations. It
is well known in the art that Applying Suzuki et al for high speed internet access are
within the scope of one of ordinary skilled in the art.

Regarding claim 48, Suzuki in view of Suzuki et al does not expressly teach the
transceiver is for transporting video. However there is no criticality in these limitations. It
is well known in the art that applying Suzuki et al for transporting video are within the
scope of one of ordinary skilled in the art.

Regarding claim 51, the claimed multicarrier communications transceiver
including the features corresponds to subject matter mentioned above in the rejection of
claim 45 is applicable hereto.

Regarding claim 53, which inherits the limitations of claim 49, the claimed
multicarrier communications transceiver including the features corresponds to subject
matter mentioned above in the rejection of claim 47 is applicable hereto.

Regarding claim 54, which inherits the limitations of claim 49, the claimed
multicarrier communications transceiver including the features corresponds to subject

matter mentioned above in the rejection of claim 48 is applicable hereto.
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Claims 21 — 26 and 28 — 33 are rejected under pre-AlA 35 U.S.C. 103(a) as
being unpatentable over Suzuki (US 5,896,419) in view of Suzuki et al (US 5,903,614).

Regarding claim 21, Suzuki teaches method in a multicarrier communications
transceiver (see figure 7) comprising, a bit scrambler followed by a phase scrambler
(see figure 6, component 102, 103 and 104), comprising: scrambling, using the bit
scrambler, a plurality of input bits to generate a plurality of scrambled output bits (See
figure 6, component 102); scrambling, using the phase scrambler, a plurality of phases
associated with the plurality of scrambled output bits (see figure 7, component 103 and
104); transmitting at least one scrambled output bit on a first carrier; and transmitting
the at least one scrambled output bit on a second carrier (see figure 7). Suzuki et al
does not expressly teach scrambling the phases of the carrier. However in analogous
art, Suzuki et al teach scrambling plurality of phases of the carrier (see figure 7).
Therefore it would have been obvious to an ordinary skilled in the art at the time the
invention was made to scramble the phases of the carrier. The motivation or suggestion
to do so is to reduce PAPR of the transmitted signal.

Regarding claim 22, Suzuki in view of Suzuki et al does not expressly teach
cable transceiver. However there is no criticality in these limitations. It is well known in
the art that applying Suzuki et al in a cable transceiver is within the scope of one of
ordinary skilled in the art.

Regarding claim 23, Suzuki in view of Suzuki et al does not expressly teach DSL

transceiver. However there is no criticality in these limitations. It is well known in the art
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that Applying Suzuki et al in a DSL transceiver are within the scope of one of ordinary
skilled in the art.

Regarding claim 24, which inherits the limitations of claim 21, Suzuki et al teach
wherein the transceiver is a wireless transceiver (column 2, lines 57-60).

Regarding claim 25, Suzuki in view of Suzuki et al does not expressly teach high
speed internet access transceiver. However there is no criticality in these limitations. It
is well known in the art that Applying Suzuki et al for high speed internet access are
within the scope of one of ordinary skilled in the art.

Regarding claim 26, Suzuki in view of Suzuki et al does not expressly teach the
transceiver is for transporting video. However there is no criticality in these limitations. It
is well known in the art that applying Suzuki et al for transporting video are within the
scope of one of ordinary skilled in the art.

Regarding claim 28, the claimed multicarrier communications transceiver
including the features corresponds to subject matter mentioned above in the rejection of
claim 21 is applicable hereto.

Regarding claim 29, which inherits the limitations of claim 28, the claimed
multicarrier communications transceiver including the features corresponds to subject
matter mentioned above in the rejection of claim 22 is applicable hereto.

Regarding claim 30, which inherits the limitations of claim 28, the claimed
multicarrier communications transceiver including the features corresponds to subject

matter mentioned above in the rejection of claim 23 is applicable hereto.
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Regarding claim 31, which inherits the limitations of claim 28, the claimed
multicarrier communications transceiver including the features corresponds to subject
matter mentioned above in the rejection of claim 24 is applicable hereto.

Regarding claim 32, which inherits the limitations of claim 28, the claimed
multicarrier communications transceiver including the features corresponds to subject
matter mentioned above in the rejection of claim 25 is applicable hereto.

Regarding claim 33, which inherits the limitations of claim 28, the claimed
multicarrier communications transceiver including the features corresponds to subject
matter mentioned above in the rejection of claim 26 is applicable hereto.

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to JAISON JOSEPH whose telephone number is (571)272-
6041. The examiner can normally be reached on M,TH, F 7 -7:30 and S8 - 12.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Sam K. Ahn can be reached on (571) 272-3044. The fax phone number for

the organization where this application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (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.

/JAISON JOSEPH/
Primary Examiner, Art Unit 2633
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Receipt date: 04/29/2014 ' 13718016 - GAU: 2633

Substitute for form 1449A/PTO Complete if Known
IApplication Number 13/718,016
lNFORMATION DISCLOSURE Filing Date December 18, 2012
STATEMENT BY APPLICANT First Named Inventor Marcos C. Tzannes
IArt Unit 2633
Examiner Name JOSEPH, JAISON
Sheet I 1 l of | 1 IAttorney Docket Number 6936-47-CON-DIV-CON-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 #"nown MM-DD-YYYY Applicant of Cited Document | Relevant Passages or Relevant
Figures Appear
iy | 1 |6259685 07-10-2001 Rinne et al.
13/ 2 [2003/0128673 07-10-2003 | Lee etal.

UNPUBLISHED U.S. PATENT DOCUMENTS

Examiner Cite | Document Number Filing Date Name of Applicant Pages, Columns, Lines, Where
Initials* No." Number-kind Code 2 own) MM-DD-YYYY of Cited Document Relevant Passages or Relevant
urmberind bode Figures Appear
AN 3 | 14/256677 04-18-2014 | Tzannes

FOREIGN PATENT DOCUMENTS

Examiner Cite | Foreign Patent Document Publication Date[Name of Patentee or Pages, Columns, T
Initials™ No.' MM-DD-YYYY }Applicant of Cited Lines, Where
Country Code®; Number‘; Kind Document Relevant
Code® (if known) Passages or
Relevant Figures
Appear
114/ 4 EP 1542488 06-15-2005 [ERICSSON
TELEFONABL M

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

Examiner Cite
Initials* No.

5 |Notice of Allowance for U.S. Patent Application No. 13/303,417, mailed Feb. 7, 2014 (Attorney

1! Ref. No. 6936-47-CON-5)
Examiner AL J / Date R/28/
Somaturs fdaison Joseph ok dered 06/28/2014

*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.

Page 131 of 284




Doc code: RCEX PTO/SB/30EFS (07-09)

Dogc descripfion: Request for Continued Examination (RCE} 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 1985, no persons are required to respond to 2 collection of information unless it contains a valid OMB control number.

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

Application | 14744 016 Filing | 50121218 Docket Number | o000 17 con-Div-con-a | AT | 2633
Number Date (if applicable) Unit

First Named Marcos C. Tzannes Examiner JOSEPH, Jaison

inventor Name

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

SUBMISSION REQUIRED UNDER 37 CFR 1.114

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

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

|:| Consider the arguments in the Appeal Brief or Reply Brief previously filed on

[] Other

Enclosed

Amendment/Reply
|:| Information Disclosure Statement {IDS}

[] Affidavit(s)y Declaration(s}

] Other

MISCELLANEQUS

D Suspension of aclion on the above-identified appiication is requested under 37 CFR 1.103{c) for a period of months
{Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17{}) required)

[] Other

FEES

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed.
The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to
Deposit Account No 191970

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED

Patent Practitioner Signature
[1 Applicant Signature

EFS - Web2.1.15
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Doc code: RCEX

Doc description: Request for Continued Examination (RCE)

PTO/SB/30EFS (07-09)

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 1985, no persons are required to respond to 2 collection of information unless it contains a valid OMB control number.

Signhature of Registered U.S. Patent Practitioner

Signature

fJason H. Vick/

Date (YYYY-MM-DD)

2014-06-18

Name

Jason H. Vick

Registration Number

45285

This collection of information is required by 37 CFR 1.114. The information is required to obtain or retain a benefit by the public which is fo
file {and by the USPTO to process) an application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR 1.11 and 1.14. This coliection is
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the completed appiication form io the USPTO. Time
will vary depending upon the individual case. Any comments on the amount of time you reguire to complete this form and/or suggestions for

reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce,
P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PT0-9199 and sefect option 2.

EFS - Web2.1.15
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 83-579} 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.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice 1o determine whether the Freedom of Information Act requires disclosure of these records.

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

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

A record in this system of records may be disclosed, as a routine use, 1o a contractor of the Agency having need
for the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a{m).

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

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

A record from this system of records may be disclosed, as a routine use, to the Administrater, 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 autherity of 44 U.S5.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce} directive. Such disclaosure shall not be used tc make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may
be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an
application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

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

EFS - Web 2.1.15
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Electronic Patent Application Fee Transmittal

Application Number: 13718016

Filing Date: 18-Dec-2012

SYSTEM AND METHOD FOR DESCRAMBLING THE PHASE OF CARRIERS IN A

Title of Invention: MULTICARRIER COMMUNICATIONS SYSTEM

First Named Inventor/Applicant Name: Marcos C. Tzannes
Filer: Jason Vick/Joanne Vos
Attorney Docket Number: 6936-47-CON-DIV-CON-3

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:
Claims in Excess of 20 1202 4 80 320
Independent claims in excess of 3 1201 1 420 420

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
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Description Fee Code Quantity Amount Suﬁ;l’;(tsa)l in
Extension-of-Time:
Extension - 2 months with $0 paid 1252 1 600 600
Miscellaneous:
Request for Continued Examination 1801 1 1200 1200
Total in USD ($) 2540
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Electronic Acknowledgement Receipt

EFS ID: 19337726

Application Number: 13718016

International Application Number:

Confirmation Number: 4520

SYSTEM AND METHOD FOR DESCRAMBLING THE PHASE OF CARRIERS IN A

Title of Invention: MULTICARRIER COMMUNICATIONS SYSTEM

First Named Inventor/Applicant Name: Marcos C. Tzannes
Customer Number: 62574
Filer: Jason Vick/Joanne Vos
Filer Authorized By: Jason Vick
Attorney Docket Number: 6936-47-CON-DIV-CON-3
Receipt Date: 18-JUN-2014
Filing Date: 18-DEC-2012
Time Stamp: 12:17:55
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type Deposit Account
Payment was successfully received in RAM $2540

RAM confirmation Number 9042

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 o . File Size(Bytes Multi Pages
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (ifappl.)
984636
1 AMEND_02_AF.pdf yes 9
0c8f0beIb46dba62d4dd6f9314263313cd2)]
ae5e
Multipart Description/PDF files in .zip description
Document Description Start End
Amendment Submitted/Entered with Filing of CPA/RCE 1 1
Specification 2 2
Claims 3 6
Applicant Arguments/Remarks Made in an Amendment 7 8
Extension of Time 9 9
Warnings:
Information:
R t for Conti d E: inati 697615
5 equestror Continue Xamination RCE_01pdf no 3
(RCE)
a73f56b5bcch0662dd6339aa3da80c3d543]
laae5
Warnings:
Information:
35710
3 Fee Worksheet (SB06) fee-info.pdf no 2
76c846dce47c06370ae057f4c9a5c6521b1
Warnings:
Information:
Total Files Size (in bytes):i 1717961
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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: Marcos C. Tzannes ) Group Art Unit: 2633

)
Application No.: 13/718,016 % Examiner: JOSEPH, Jaison
Filed: December 18, 2012 % Confirmation No.: 4520
Atty. File No.: 6936-47-CON-DIV-CON-3 %

For:  SYSTEM AND METHOD FOR SCRAMBLING USING A BIT SCRAMBLER AND A
PHASE SCRAMBLER

AMENDMENT AFTER FINAL

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

Madam:

Applicants submit this Amendment After Final to address the Final Office Action having
a mailing date of February 4, 2014. 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 Specification begin on page 2 of this paper.

Amendments to the Claims are shown in the listing of claims which begins on page 3 of
this paper.

Remarks begin on page 7 of this paper.

1 Attorney Docket No.: 6936-47-CON-DIV-CON-3
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Amendments to the Specification:

In the title:
Please change the title to read as follows:

SYSTEM AND METHOD FOR SCRAMBLINGBEFERMNING-PHASE-SHHTS USING A
BIT SCRAMBLER AND A PHASE SCRAMBLERPSEUDO-RANDOM-NUMBER
GENERATOR

2 Attorney Docket No.: 6936-47-CON-DIV-CON-3
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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.-20. (Cancelled)

21.  (Currently Amended) A method, for-serambling-a-phase-characteristie-ofa
phurality-of-earriers-in a multicarrier communications transceiver comprising a bit scrambler

followed by a phase scrambler, comprising:

scrambling, using the bit scrambler, a plurality of input bits to generate a plurality of

-

scrambled output bitsdete

plurality-of-earriers;

transmitting at least one scrambled output bit on a wherein-the-phase-shitt-ef-the-first

carrier-oi-the-pherality-ofearriers-is-ditterent-than-the-phase-shitt-of the second-carrier-of the

senerator; and

transmitting thete-aremote-transceiver; at least one scrambled output bit on avalue
associated-with-the-psevdo-random-number-generatorto-enable-the remote-transeeiverto
determine-the-first-and second carrierphase-shifts,

22. (Previously Presented) The method of claim 21, wherein the transceiver is a cable
transceiver.

23.  (Previously Presented) The method of claim 21, wherein the transceiver is a DSL
transceiver.

3 Attorney Docket No.: 6936-47-CON-DIV-CON-3
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24, (Previously Presented) The method of claim 21, wherein the transceiver is a

wireless transceiver.

25.  (Currently Amended) The method of claim 21, wherein the transceiver is operable

for high speed internet access.

26.  (Currently Amended) The method of claim 21, wherein the transceiver is operable
to transportfer-transperting video.

27.  (Cancelled)

28.  (Currently Amended) A multicarrier communications transceiver comprising-that

phaseshiftetthes carrier-of-the ity-of-carriersr-and-wherein-the-first-and-second
phase-shifts-are-determined-using-a-pseude-randomnumber-generatorr-anda bit scrambler

operable to scramble a plurality of input bits to generate a plurality of scrambled output bits;

a phase scrambler operable to scramble a plurality of carrier phases associated with the

plurality of scrambled output bits; and

a transmitter portion operable to fransmit at least one scrambled output bit on a first

carrier and to transmit the at least one scrambled output bit on a second carrierfransmittoa

55 "“-'r v‘ £ -lﬂt o -_: : e

enable-the remote transceiverto-determine-the first-and-second-phase-shifts.

29. (Previously Presented) The transceiver of claim 28, wherein the transceiver is a

cable transceiver.

30. (Previously Presented) The transceiver of claim 28, wherein the transceiver is a

DSL transceiver.

4 Attorney Docket No.: 6936-47-CON-DIV-CON-3
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31. (Previously Presented) The transceiver of claim 28, wherein the transceiver is a

wireless transceiver.

32. (Currently Amended) The transceiver of claim 28, wherein the transceiver is

| operable for high speed internet access.

33. (Currently Amended) The transceiver of claim 28, wherein the transceiver is

operable to transportfor-transperting video.

34-41. (Cancelled)

42. (New) A communication device comprising:

a multicarrier transmitter operable to support a bit scrambler and a phase scrambler for
transmission of a plurality of input bits, wherein the bit scrambler is operable to scramble the
plurality of input bits to generate a plurality of scrambled output bits and wherein the phase

scrambler is operable to scramble a plurality of phases associated with the plurality of input bits.

43 (New) The communications device of claim 42, wherein the multicarrier
transmitter is further operable to transmit at least one scrambled output bit on a first carrier and

transmit the at least one scrambled output bit on a second carrier.

44, (New) The communication device of claim 43, wherein the transceiver is a cable
transceiver.

45.  (New) The communication device of claim 43, wherein the transceiver is a DSL
transceiver.

46. (New) The communication device of claim 43, wherein the transceiver is a

wireless transceiver.

5 Attorney Docket No.: 6936-47-CON-DIV-CON-3
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47.  (New) The communication device of claim 43, wherein the communication

device is operable for high speed internet access.

48. (New) The communication device of claim 43, wherein the communication

device is operable to transport video.

49, (New) A method comprising:

supporting, in a communication device comprising a multicarrier communications
transceiver, a bit scrambler and a phase scrambler for transmission of a plurality of input bits
wherein the bit scrambler scrambles the plurality of input bits to generate a plurality of
scrambled output bits and wherein the phase scrambler scrambles a plurality of phases associated

with the plurality of input bits.

50.  (New) The method of claim 49 further comprising: \
transmitting at least one scrambled output bit on a first carrier; and

transmitting the at least one scrambled output bit on a second carrier.

51. (New) The communication device of claim 49, wherein the transceiver is a DSL
transceiver,
52. (New) The communication device of claim 49, wherein the transceiver is a

wireless transceiver.

53.  (New) The communication device of claim 49, wherein the communication

device is operable for high speed internet access.

54. (New) The communication device of claim 49, wherein the communication

device is operable to transport video.

6 Attorney Docket No.: 6936-47-CON-DIV-CON-3
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REMARKS

Applicant respectfully requests reconsideration of this application as amended.

Without concession as to the propriety of the outstanding rejection, the independent
claims have been amended to be directed toward more specific aspects of the invention.

Specifically, amended Independent claim 21 generally recites scrambling, using the bit
scrambler, a plurality of input bits to generate a plurality of scrambled output bits;

scrambling, using the phase scrambler, a plurality of carrier phases associated with the
plurality of scrambled output bits;

transmitting at least one scrambled output bit on a first carrier; and

transmitting the at least one scrambled output bit on a second carrier.

Neither Suzuki nor Olafsson teach, suggest or disclose the above combination of
features.

With comparable arguments being applicable to claims with similar features, applicant
respectfully submits the claims are distinguishable from the references — withdrawal of the 35
U.S.C. §103 rejection is respectfully requested.

With the rejection 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.

7 Attomey Docket No.: 6936-47-CON-DIV-CON-3
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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; [ ¥ S 79 By: —

son H. Vick

Reg. No. 45,285

1560 Broadway, Suite 1200
Denver, Colorado 80202
Telephone: 303-863-9700

8 Attorney Docket No.: 6936-47-CON-DIV-CON-3
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PTO/AIA/22 (03-13)

Approved for use through 7/31/2016. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DBEPARTMENT 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.

Docket Number (Optional)

PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) | 6936-47-CON-DIV-CON-3

Application Number File

13/718,016 “December 18, 2012

F
o SYSTEM AND METHOD FOR SCRAMBLING USING A BIT SCRAMBLER AND A PHASE SCRAMBLER
Art Unit Examiner

2633 JOSEPH, JAISON

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

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

Fee Smali Entity Fee Micro Entity Fee
D One month (37 CFR 1.17(a)(1)) $200 $100 $50 $
Two months (37 CFR 1.17(a)(2)) $600 $300 $150 $ 600
D Three months (37 CFR 1.17(a)(3)) $1,400 $700 $350 $
D Four months (37 CFR 1.17(a)(4)) $2,200 $1,100 $550 $
D Five months (37 CFR 1.17(a)(5)) $3,000 $1,500 $750 $

Applicant asserts small entity status. See 37 CFR 1.27.

Applicant certifies micro entity status. See 37 CFR 1.29.
Form PTO/SB/15A or B or equivalent must either be enclosed or have been submitted previously.

A check in the amount of the fee is enclosed.

Payment by credit card. Form PTO-2038 is attached.

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

RO OO O

The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to
Deposit Account Number 19-1970

Payment made via EFS-Web.

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.

I am the

[ ] applicant.

attorney or agent of record. Registration number 45’285

—
[] attorney or agent acting under 37 CER-4-34  Registration number
) *"”::;7" p - e -
= - 1 Sew Iy
Tignature Date
|—Jason H. Vick 303-863-9700
Typed or printed name Telephone Number

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Submit
multiple forms if more than one signature is required, see below*.

l * Total of ! forms are submitted.

This collection of information is required by 37 CFR 1.136(a). The information is required to obtain or retain a benefit by the public, which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 6 minutes to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden should be sent to the Chief Information Officer,
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Method and apparatus for allocating a pilot signal adapted to the channel characteristics
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resource space area to suit the environmental condi-
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Description
TECHNICAL FIELD

[0001] The presentinvention relates generally to wire-
less multi-carrier communications systems and in par-
ticular to resource allocation and pilot signals of such
systems.

BACKGROUND

[0002] In a cellular multi-user, multi-carrier wireless
communications system, the base station must accom-
modate many users that each experiences different
channel characteristics due to fading in time and fre-
quency. Furthermore, different users travel at different
speeds and thus experience different Doppler shifts. In
most wireless systems, e.g. GSM (Global System for
Mobile communications), WCDMA (Wideband Code Di-
vision Multiple Access), WLAN (Wireless Local Area
Network), special well known training sequences or pilot
signals are transmitted so that the receiver can estimate
the channel parameters sufficiently well for detection of
the data signal. Several methods exist to do this, some
use user specific pilots and some use common pilots or
combinations. Some pilots are code spread and overlaid
with user data, others have dedicated time-frequency
slots when pilots are iransmitted. In any case, some part
of the available radio resources must be allocated for
pilots resulting in overhead that cannot be used for data.
[0003] Today, there are a few multi-carrier systems in
use. However, they are not particularly designed for the
difficult, ever changing, hard-to-predict multi-user envi-
ronments that are envisioned for future wireless sys-
tems.

[0004] For example, the systems for DVB/DAB (Dig-
ital Video Broadcasting/Digital Audio Broadcasting) are
broadcast systems that cannot take into account the
need for individual users. Such systems must design
their pilot structure according to the worst-case scenario
so that detection becomes possible even under the
worst possible conditions. Such a pilot structure gives
rise to a substantial pilot overhead, and is indeed nec-
essary in these worst-case scenarios. However, when-
ever the situation is better than the worst case, which
typically is the case most of the time, the pilot structure
is unnecessarily extensive, giving an unnecessary pilot
overhead for most users. The pilot overhead can indeed
be substantial. This reduces data capacity in the own
cell and furthermore increases the interference to the
neighbouring cells (so called "pilot pollution™).

[0005] Another example of a multi-carrier system is
WLAN (i.e. IEEE 802.11a, |IEEE 802.11g). Such a sys-
tem is designed for a limited geographical area in which
the users are stationary or slowly moving. The designis
not intended for conditions in which the user is moving
quickly or for handling mobility in a multi-cellular envi-
ronment.
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SUMMARY

[0006] The main problems with existing solutions are
that pilot structures are either not at all suitable for con-
siderably changing radio conditions or that they are de-
signed for worst cases which in turn results in vast pilot
overhead and "pilot pollution.

[0007] An objective of the present invention is to pro-
vide methods and devices for multi-user multi-carrier
wireless communications system, which are capable to
provide all users with sufficient pilots without causing
unnecessary pilot overhead and pilot pollution. A further
objective of the present invention is to provide such
methods and devices, which are easy to implement
within present and planned wireless systems.

[0008] The above objectives are achieved by meth-
ods and devices according to the enclosed patent
claims. In general words, a set of different pilot struc-
tures are designed for use in different environments
and/or different general radio characteristics that are ex-
pected to occur in the cell. The radio conditions for a
user are estimated, either from direct measurements or
from knowledge about the cell characteristics, possibly
combined with position information. Each user is then
assigned an area in resource space for its communica-
tion, which has a suitable pilot configuration. In one em-
bodiment, the entire resource space is provided with dif-
ferent pilot siructures in different parts in advance and
allocation of resources to the users are then performed
in order to match estimated radic conditions to the pro-
vided pilot structure. In another embodiment, allocation
is performed first, and then the actual pilot structure is
adapted within the allocated resource space area to suit
the environmental conditions. For best performance,
depending on such things as frequency selectivity, time
selectivity (e.g. time dispersion and Doppler shift), and
path loss the amount of pilot energy should be adapted
and the 'distance’ between pilots in the time-frequency
domain needs to be changed.

[0009] The radio resource space can have different
dimensions. In multi-carrier systems, frequency is one
dimension. Other dimensions that could be utilised with-
in the present invention are time, code, antenna and/or
spatial dimensions. One or several of these dimensions
span the radio resource space, in which the present in-
vention is applied.

[0010] By adapting the pilot structure to the environ-
ment or set of environments likely to occur in the cell
and allocating these pilots to the users most likely to
benefit from them, an overall efficiency is achieved. The
amount of pilot overhead is then connected to the actual
environments being accommedated. Difficult environ-
ments require more overhead than simpler ones and
hence pilot pollution is reduced on the average.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The invention, together with further objects
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and advantages thereof, may best be understood by
making reference to the following description taken to-
gether with the accompanying drawings, in which:

FIG. 1 is a schematic illustration of amulti-user wire-
less communication system;

FIGS. 2A and 2B are illustrations of pilot structures
in time-frequency space, and the allocation of dif-
ferent users to subspaces;

FIG. 3A illustrates a radio resource space having a
code dimension;

FIG. 3B is an illustration of a pilot structure in the
frequency-code sub-space;

FIG. 4 is a flow diagram illustrating an embodiment
of a method according to the present invention;
FIGS. 5A, 5B and 6 are diagrams illustrating pilot
structures in time-frequency space, and the alloca-
tion of different users to subspaces according to
embodiments of the present invention;

FIGS. 7A and 7B are flow diagrams illustrating other
embodiments of a method according to the present
invention;

FIG. 8is aflow diagram illustrating a part of a further
embodiment of a method according to the present
invention;

FIGS. 9A to 9C are block diagrams of downlink ra-
dio management devices of network nodes accord-
ing to embodiments of the present invention;

FIG. 10 is a block diagram of uplink radio manage-
ment devices of network nodes according to em-
bodiments of the present invention;

FIG. 11 is a diagram illustrating pilot structures in
time-frequency space having different intensities,
and the allocation of different users to subspaces
according to an embodiment of the present inven-
tion; and

FIGS. 12 and 13 are diagrams illustrating limited da-
ta descriptions of regular pilot structure.

DETAILED DESCRIPTION

[0012] In the following description, OFDM (Orthogo-
nal Frequency Division Multiplexing) systems are used
for exemplifying the present invention. However, the
present invention can also be applied to other multi-car-
rier wireless communications systems.

[0013] Fig. 1 illustrates a multi-user multi-carrier wire-
less communications system 10, in this particular em-
bodiment intended to be an OFDM system. Nonexclu-
sive examples of other communications systems, in
which the present invention is advantageously applica-
ble, are EFDMA (Interleaved Frequency Division Multi-
ple Access) systems, non-orthogonal or bi-orthogonal
multi-carrier systems. A base station or access point 20
communicates with two mobile stations or user equip-
ments 30A, 30B. There is a downlink connection 22A
between the access point 20 and the user equipment
30A and an uplink connection 24A between the same
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nodes. Likewise, there is a downlink connection 22B be-
tween the access point 20 and the user equipment 30B
and an uplink connection 24B between the same nodes.
User equipment 30A is located at a relatively large dis-
tance from the access point 20, but the speed 32A (il-
lustrated as an arrow) of the user equipment 30A is
small. User equipment 30b is located closer to the ac-
cess point 20, but has a high speed 32B (also illustrated
as an arrow). The user equipment 30A may have a rel-
atively high need for repetitive pilots in the frequency
dimension, since the propagation conditions for the dif-
ferent carriers may differ considerably over the band-
width in case of multi-path propagation with large delay
spread. However, the radic conditions are probably
quite slowly varying with time due to the small speed of
user equipment 30A. The user equipment 30B is close
to the access point, and a pilot on one frequency can
probably be used for channel estimations for many
neighbouring carriers. However, the radic conditions are
probably changing rapidly in time, whereby frequent pi-
lots in time dimension are required.

[0014] Fig. 2Ais adiagram of atime-frequency space.
This can represent a limited portion of the entire availa-
ble radio resource space 100 in these two dimensions.
Data is transmitted in quantities limited in time and fre-
quency. These data quantities correspond to the small
squares 104 in the diagram. Selected ones 102 of these
data quantities contain pilot data and are illustrated in
the diagram with hatching. The pilot structure is in this
embodiment dispersed over the time-frequency space
relatively uniformly. With this distribution, one data
quantity out of 11 is occupied by pilot data.

[0015] Theuseful datatransmission rate isthereby re-
duced by 1/11. The users of the user equipments 30A
and 30B (Fig. 1) have allocated radio resources within
the available radio resource space 100. User equipment
30A is allocated the resource sub-space indicated by
108A, while user equipment 30B is allocated the re-
source sub-space indicated by 108B. Both users are ex-
periencing the same pilot density and the uniform distri-
bution between the frequency and time dimensions.
[0016] User 30B moves fast. The time between two
consecutive pilot messages in time dimension is 11 time
slots, and even if information from neighbouring fre-
quencies are used for channel estimation in the mean-
time, at least 4 time slots will pass between two consec-
utive updates. The speed of user 30B is so high that this
pilot structure is not sufficient for an acceptable quality
of service.

[0017] However, arranging the pilot structure as in
Fig. 2B will change the situation. Here, there is a new
update in time dimension every second time slot, which
well supports the fast moving user equipment. Despite
this increased density in time direction, the total amount
of pilot data quantities is reduced somewhat. Now only
one data quantity out of 12 comprises a pilot. The over-
head has decreased from 1/11 to 1/12 (about 9%).
[0018] However, user equipment 30A now achieves
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problems. This user equipment 30A moves slowly and
is of limited use of the frequent updating in time. How-
ever, it has need for more closely located pilots in fre-
quency dimension instead. The pilot structure of Fig. 2B
becomes very unsuitable for user equipment 30A.
[0019] Sofar, only two dimensions, time and frequen-
cy, have been discussed. Fig. 3A illustrates a radio re-
source space in three dimensions, time, frequency and
code. In such a system, each data quantity will instead
correspond to a small cube 104. Generalisation can be
performed to higher order spaces, comprising e.g. an-
tenna or space dimensions. In general, any radic re-
source space in at least two dimensions, of which one
is frequency, can be used with the present invention.
[0020] Fig.3Billustrates a pilot pattern in a frequency-
code space for a specified time. In this example 16 dif-
ferent codes are available and alsc 16 different frequen-
cies. The illustrated pilot pattern leads to that the pilots
are transmitted on all frequencies during the specified
time duration, however, spread out in the code dimen-
sion. One code in each frequency is cccupied by a pilot,
whereas the remaining 15 codes are used for data trans-
mission.

[0021] As mentioned briefly above, more generally
the antenna or spatial dimensions could also be part of
the resource space. One example is that different fre-
quency bands are allocated to different beams of a mul-
ti-sector or fixed beam site. In this case, the spatial di-
mension is part of the description since different pilot
patterns may be deployed for the different beams that
overlap in the spatial domain. With the grouping of re-
sources in terms of antenna sectors or beams the pilots
allocated to different users can change dynamically
when the user for example moves between sectors and
the sectors have different frequency bands allocated to
them. In such cases, antenna or spatial dimension can
alsc be used as additional dimensions in a total resource
space.

[0022] The flow diagram of Fig. 4 illustrates the main
steps of an embodiment of a method according to the
present invention. The procedure starts in step 200. In
step 202, a number of pilot configurations are provided,
which are believed to suit different radio conditions ap-
pearing in the cell in question. At least two such pilot
configurations are available, i.e. they can be handled by
both sides of the transmission connection. The transmit-
ter manages the sending of pilots according to this con-
figurations and the receiver is capable of performing
channel estimation based on the at least two pilot con-
figurations. In step 204, an estimation of the radio con-
ditions at the receiver is obtained. This estimation can
be provided in many different ways. The actual radio
conditions can be measured and evaluated. Another
possibility is to assume an estimate from knowledge
about the characteristics in the cell and possibly based
on e.g. location and/or speed of the receiver relative the
transmitter.

[0023] In step 206, a user is allocated resources in
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resource space, which have a pilot configuration that is
matched to the estimated radio conditions. This match-
ing can be performed in different manners, described
more in detail further below. The procedure stops in step
299. Anyone skilled in the art realises that step 202 pref-
erably is performed once, and the provided pilot struc-
tures can then be used for any future allocation of users,
or re-allocation of existing users.

[0024] A few examples, using OFDM as an example
system, will be used to visualise the effect of the present
invention. The basic setup in Fig. 5A is assumed as fol-
lows. During a certain time period and seen over all fre-
quency resources, the available radio resources consti-
tute a grid of basic resources that can be used for data,
control signalling or pilot signals or other signals as dis-
cussed earlier. The resolution in frequency dimension is
one OFDM carrier and in time it is one OFDM symbol.
Pilot symbols are as above depicted with hatched box-
es.

[0025] The transmitter side, in this example assumed
to be the base station, determines a number of different
pilot patterns and assigns these pilot patterns to differ-
ent parts of the entire radio resource space. The pilot
patterns may for example be periodically recurring with
some period or pseudo-randomly designed. This means
that different parts of the radio resource space have a
denser or at least differing pilot pattern than other parts.
Each pilot pattern is intended to accommodate users ex-
periencing different channel characteristics.

[0026] This is illustrated in Fig. 5A. The entire radio
resource space iliustrated is divided into four rectangu-
lar parts, 110A-D. The resource space part 110A has a
pilot patiern, having a dense occurrence in time dimen-
sion (every second OFDM symbol at certain carriers),
but a more dispersed behaviourinthe frequency dimen-
sion (only every sixth OFDM carrier). The resource
space part 110B has a very diluted pilot pattern, having
only cne pilot in 36 resource units, evenly spreadin time
and frequency dimensions. The resource space part
110C is the opposite of part 110A, with a dense pilot pat-
tern in frequency dimension, but sparse in time dimen-
sion. Finally, resource space part 110D has avery dense
pilot structure in both dimensions, comptrising a pilot
symbol in every fourth resource unit.

[0027] According to one embodiment of the invention,
the users are now allocated to the different parts of the
radio resource space dependent on their estimated ra-
dio conditions. In other words, whenever a certain user
has certain demands, the user is assigned resources in
the resource space where pilots with the appropriate
density can be utilised for channel estimation. In the sit-
uation in Fig. 5A, there are pilot structures suitable for
typically four combinaticns of Doppler and delay spread.
In part 110A, the pilot structure is intended for a large
Doppler and low delay spread. In part 110B, the pilot
structure is intended for a low Doppler and low delay
spread. In part 110C, the pilot structure is intended for
a low Doppler and high delay spread. In part 110D, the
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pilot structure is intended for a high Doppler and high
delay spread.

[0028] Afirstuser, having radio conditions demanding
a high density of pilots in both dimensions is allocated
to the resource sub-space 108A within the part 110D. A
second uset, only having need for dense pilotin the time
dimension is allocated resources in a resource sub-
space 108B within the part 110A. A third user with very
favourable radio conditions is allocated to a resource
sub-space 108C in part 110B. Finally, two more users,
having high demands on pilot density are given resourc-
es in two sub-spaces 108D and 108E, respectively in
part 110D. One realises that each user has achieved a
pilot pattern that is suited to its individual needs. It is
beneficial, e.g. to assign resources for mobiles with cer-
tain fast varying channel or Doppler conditions in the
dense parts of the pilot pattern and users with more
slowly varying conditions in the less dense parts.
[0029] Note that the base station does not need to
transmit all pilots at all times. Only pilots that in fact can
be utilised by any user needs to be transmitted. If a pilot
resource at time of transmission cannot be utilised by
any data symbol that some user need to detect with the
help of said pilot, then the pilot need not be transmitted.
In such a way, the overall pilot pollution is reduced, and
so is the average transmission power.

[0030] In Fig. 6B, afurther embodiment of the present
invention is illustrated. Assume the same situation as
was present in Fig. 5A. Three users are occupying all
resources in the densest part 110D. If yet ancther user
with need for a very dense pilot configuration appears,
the pre-defined pilot configuration plan of Fig. 5A be-
comes insufficient. However, the new user can be allo-
cated to a free resource sub-space 108F, preferably in
connection withthe part 110D. This sub-space 108F had
originally a pilot pattern according to part 110C, but
when allocating the user, the pilot pattern is adjusted to
match the demands put by the new user. in such a way,
the original pre-determined division into different parts
inthe resource space can be adapted to the actual need.
However, if a good initial configuration is used, most
cases are covered and the frequency of adjustments is
low.

[0031] Now, return to the situation of Fig. 5A. If the
user having the allocation of sub-space 108E slows
down, the estimated radio conditions change, and the
need for pilots is reduced. The user can then be reallo-
cated to another sub-space of the resource space, hav-
ing a more suitable pilot configuration for the new esti-
mated radio conditions, e.g. to part 110C. An alternative
is to keep the allocated sub-space but instead change
the pilot pattern to a more suitable one for the new con-
ditions.

[0032] The ideas of adjusting or adapting the pilot
configuration when needed can also be brought to the
extreme end, where no pilot pattern at all is preconfig-
ured for the different parts of the resource space. in-
stead, there is always an adjustment of pilot pattern for
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all users. This is schematically illustrated in Fig. 8. Here,
afirst user was assigned a sub-space 108A, without as-
sociated pre-defined pilot pattern. The pilot pattern was
then adjusted according to the actual needs as conclud-
ed from the estimated radio conditions. In this case a
dense pattern was selected. A second user was allocat-
ed to sub-space 108B and subsequently, a suitable pilot
pattern was selected for this sub-space. In such a way,
all the sub-spaces 108A-F were associated with pilot
configurations suitable for each individual need. Sub-
spaces not allocated to any user do not comprise any
pilotsin such an approach. A user with certain estimated
properties is thus allocated to use certain resources and
the pilot pattern is designed accordingly. The result is
the same as the previous embodiments, pilot patterns
and user characteristics are matched.

[0033] The above embodiments can also be ex-
pressed in flow diagrams. In Fig. 7A, a flow diagram cor-
responding to the situation in Fig. 5A is illustrated. The
resource space is in step 203 provided with at least two
different pre-determined pilot configurations at different
parts of the resource space. Step 204 is unchanged
compared to Fig. 4. In step 207, the matching of the ra-
dio conditions and pilot structures is performed by se-
lecting a suitable resource space.

[0034] Thesituationin Fig. 5B is illustrated by the flow
diagram of Fig. 7B. Also here, pre-defined pilot config-
urations are associated with different parts of the re-
source space in step 203. In step 205, it is determined
whether there is any available rescurces in parts that
are suitable for the particular estimated radio conditions
for the user to be allocated. If there are resources with
suitable pilot structures available, the procedure contin-
ues to step 207, as in Fig. 7A. If no resource space with
appropriate pilot structure is available, any free resource
space is allocated in step 209, however, preferably in
the vicinity of the part having a suitable pilot pattern, In
step 210, the pilot configuration is adapted within the
selected resource sub-space to match the estimated ra-
dio conditions.

[0035] The embodiment illustrated in Fig. 6 can simi-
larly be illustrated by the part flow diagram of Fig. 8.
Here, the step 206 in Fig. 4 is described in more detail.
In step 208, an area is selected as a resource sub-space
for the user. In step 210, the pilot configuration in the
selected area is adapted to the need connected to the
estimated radio conditions of the user. Note the similar-
ities between Fig. 7B and Fig. 8.

[0038] The present invention can be implemented for
wireless communication between any nodes in a com-
munications system. Such nodes can be e.g. user
equipment, mobile station, base station, access pointor
relay. In the examples below, the most straightforward
situation with communication between a base station
and a user equipment will be discussed as an example.
The scope of the claims should, however, not be affect-
ed by this example.

[0037] Multi-carrier communication is typically most
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applied in downlink connections. In Fig. 9A, a wireless
communications system according to an embodiment of
the present invention is illustrated. A base station 20
communicates with a mobile terminal 30 via an uplink
24 and a downlink 22 connection. In the downlink com-
munication, the ideas of the present invention are im-
plemented. The base station 20 comprises a downlink
control unit 25, which is enlarged in the lower part of Fig.
9A. The downlink control unit 25 is responsible for allo-
cating resources for communication on the downlink 22
between the base station 20 and the mobile terminal 30
and comprises in turn a pilot manager 26 and a radio
condition processor 28. Similarly, the mobile terminal or
user equipment 30 also comprises a downlink control
unit 35, also enlarged in the lower part of Fig. SA. The
downlink control unit 35 comprises a channel estimator
36 and a measurement unit 38 for radio conditions.
[0038] The radic conditions measurement unit 38
measures the actual radio conditions at the user equip-
ment 30. Such measurements can comprise e.g. Dop-
pler shift and signal strength as well as power delay pro-
file, channel impulse response, time and frequency se-
lectivity measurements and interference levels. The re-
sults of the measurements are transferred to the radio
conditions processor 28 of the base station 20, prefer-
ably by the uplink communication link 24. The radio con-
ditions processor 28 evaluates the measured conditions
and translates it to estimated radio conditions for the us-
er equipment 30. In other words, the radio conditions
processor 28 obtains data asscciated with estimated ra-
dio conditions for the user equipment 30. In a basic ver-
sion, the estimated radio conditions could e.g. comprise
two flags, one indicating low or high Doppler shift and
one indicating small or large delay spread. When having
a radio resource space in frequency and time dimen-
sions, quantities associated with coherence bandwidth
and coherence time, respectively, are of interest. The
estimated radio conditions are forwarded to the pilot
manager 26, which performs the actual selection and/
or adjustment of resource sub-spaces. The pilot man-
ager 26 thus provides access to the use of the different
pilot configurations. When pre-defined pilot patterns are
used, the pilotmanager selects in which part of the multi-
carrier space the allocated resource sub-space will be
placed. Without pre-defined patterns in different parts of
the multi-carrier space, the pilot manager 26 comprises
functionalities for selecting a muiti-carrier sub-space for
allocation and functionalities to adapt the pilot pattern
of that selected sub-space according to the estimated
radio conditions. When the pilot manager has decided
what pilot pattern to apply, the user equipment 30 has
to be informed about the selection, in order to be able
to perform the right channel estimation upon reception
of the data. The pilot manager 26 thus comprises means
for transferring suitable data to the channel estimator
36.

[0039] In Fig. 9B, another embodiment is illustrated,
where the base station 20 has the entire responsibility
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for the selection of pilot structure. The downlink control
unit 25 here also comprises a position estimator 29. The
position estimator 29 provides an estimation of the po-
sition of the user equipment 30 and preferably also the
velocity. This can be performed in any manner, e.g. ac-
cording to pricr artmethods, and is not further discussed
here. The position is forwarded to the radio condition
processor 28. The radio condition processor 28 has ac-
cess to knowledge about the different envircnments
within the cell. A cell could e.g. cover a first area having
generally slowly moving user equipments, and a second
area, were the average speed is considerably higher.
The position estimation could reveal the location of the
user equipment, i.e. if it is situated in the high- or low-
speed area. From such information, the radio condition
processor 28 can conclude what radio conditions that
should be assumed for the user equipment. Such esti-
mation then forms the base on which the pilot pattern is
selected.

[0040] In Fig. 9C, yet another embodiment is illustrat-
ed. In this embodiment, the user equipment 30 makes
more efforis in the procedure 1o find suitable pilot struc-
tures. The downlink control unit 35 here additionally
comprises a radio conditions processor 39. This means
that both the measurements and the evaluation of the
measurements are performed in the user equipment 30.
The estimated radio conditions are reported to the base
station 20, e.g. in the form of data representing coher-
ence bandwidth and coherence time, respectively. Al-
ternatively, the radio conditions processor 398 can also
select an appropriate pilot pattern and transmit a re-
quest to use such a pattern to the base station 20. The
base station 20 can in such a case either follow the rec-
ommendation or overrule it and make an own decision.
[0041] Fig. 10 illustrates one possible configuration
for uplink communication. The base station 20 compris-
es an uplink control unit 45, in turn comprising a radio
conditions measurement unit 21, a radio conditions
processor 28 and a pilot manager 26. The operations of
the units are similar to the ones in the downlink case,
but adapted for uplink communication instead, i.e. it is
the radio conditions of the received signals fromthe user
equipment 30 that are of importance. The pilot manager
26 decides which pilot pattern that is appropriate to ap-
ply, and transmits a request to an uplink control unit 55
in the user equipment 30. In a basic version, the uplink
control unit 55 simply applies the proposed pilot pattern
on its uplink traffic. The uplink control unit 35 of the base
station 20 also comprises a channel estimator 27 in or-
der to be able to detect the data sent on the uplink. This
channel estimator 27 is also informed about the pilot
structure to use.

[0042] Fig. 11 illustrates yet another embodiment of
the present invention, in which one makes use of the
possibilities to vary the intensity to reduce pilot pollution.
In parts 110A and 110D, all or some of the pilot data is
marked to be transmitted with a lower (or zero) intensity.
If a user equipment using the pilot signals is close to the
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base station, the transmission power does not have fo
be equally high to obtain a reasonable channel estima-
tion compared with user equipments situated further
away fromthe base station, In such a way, it is also pos-
sible to vary the pilot intensity throughout the resource
space. Such intensity configurations can as above be
performed either in advance or as adjustment proce-
dures.

[0043] The pilot symbols can also be transmitted with
different power for different classes of users and de-
pending on path loss. The power levels can either be
dynamically varying between zero and a given number
Pmax OF be defined in advance. Note that a power level
equal to zero is equivalent to no pilots for this slot, en-
abling the use of this slot for other purposes, such as
data. If the power is dynamically varying, the power lev-
els have to be signalled to the receiver for appropriate
treatment.

[0044] When there are several possible pilot patterns
to use in a system, the receiver has to be informed about
which one is actually used. If a numbered set of pre-
determined pilot paiterns are used, the identification
number of the pilot pattern is sufficient. However, more
elaborate systems can use different pilot patterns for dif-
ferent cells and the numbering of patterns can be difficuit
to manage. In such a case, a solution is to transfer a
complete description of the pilot pattern to be used. For
regular pilot patterns, the amount of data that is needed
to uniquely define the patterns is quite limited.

[0045] in Fig. 12, a pilot pattern is illustrated within a
resource sub-space in frequency and time dimensions.
The resource sub-space is reported anyway, and is typ-
ically defined by frequency and time "coordinates” and
the number of frequency DF and time DT slots that are
comprised in the sub-space. The pilot pattern is then
easily characterised by only three vectors in the (two-
dimensional) resource space. A first vector VO defines
the "distance" in frequency and time, respectively, be-
tween a well-defined position in the sub-space, e.g. the
lower left corner as illustrated in the picture, and any
pilot data within the pattern. A second vector V1 defines
a "relative distance" between the two closest pilots in
the pattern. A third vector V2 defines a "relative dis-
tance" between the second closest pilots, that is not
aligned with the first vector V1. By knowing only these
vectors, the entire pilot pattern can easily be calculated.
[0046] Also somewhat more complicated patterns
can befitinto asimilarmodel. In Fig. 13, apattern having
two neighbour pilots districuted in pairs over the re-
source space. In order to describe this pattern, only one
extra vector is needed, the relative vector between the
two pilots in each pair. Anyone skilled in the art realises
that with a very limited number of data, rather complex
pilot patterns can easily be defined.

[0047] It will be understood by those skilled in the art
that various modifications and changes may be made
to the present invention without departure from the
scope thereof, which is defined by the appended claims.
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Claims

1. Method for wireless communication in a multi-user,
multi-carrier communications system (10), compris-
ing the steps of:

- allocating a first resource sub-space (108A-F)
of an entire multi-carrier resource space (100)
forcommunicaticn between afirst node (20, 30;
30A-B) and a second node (20, 30; 30A-B),

characterised by the further step of:

- obtaining data associated with estimated radio
conditions for the second node (20, 30; 30A-B).
- providing access to the use of at least two pilot
resource configurations, intended for different
estimated node radio conditions,
whereby the first resource sub-space is
associated a first pilot resource configuration,
being in agreement with pilot need for the esti-
mated radio conditions for the secend node (20,
30; 30A-B) .

2. Method accordingto claim 1, characterised in that
the entire multi-carrier resource space (100) being
divided into parts (110A-D) having different pilot re-
source configurations;

whereby the step of allocating comprises the
step of selecting the first resource sub-space
(108A-F) in a part having a pilot resource configu-
ration suitable for the estimated radio conditions for
the second node (20, 30; 30A-B).

3. Method according to claim 2, characterised by the
further steps of:

- selecting, if no resource space part (110A-D)
having a pilot resource configuration suitable
for the estimated radio conditions for the sec-
ond node (20, 30; 30A-B) is available, an arbi-
trary first multi-carrier resource sub-space; and

- adapting the pilot resource configuration within
the first multi-carrier resource sub-space to suit
the estimated radio conditions for the second
node (20, 30; 30A-B).

4. Method according to claim 1, characterised by the
step of:

- selecting the first multi-carrier resource sub-
space; and

-  adapting the pilot resource configuration within
the first multi-carrier resource sub-space to suit
the estimated radio conditions for the second
node (20, 30; 30A-B) after the step of selecting.

5. Method according to any of the claims 1 to 4, char-
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acterised in that the multi-carrier resource space
(100) has a time dimension.

Method according to any of the claims 1 to 5, char-
acterised in that the multi-carrier resource space
(100) has a code dimension.

Method according to any of the claims 1 to 6, char-
acterised in that the multi-carrier resource space
{100) has a spatial dimension.

Method according to any of the claims 1 to 7, char-
acterised in that the step of obtaining in turn com-
prises the step of estimating a set of estimated radio
conditions.

Method according to claim 8, characterised in that
the set of estimated radio conditions comprises at
least Doppler conditions.

Method according to claim 8 or 9, characterised in
that the set of estimated radio conditions comprises
at least delay spread conditions.

Method according to any of the claims 8 o 10, char-
acterised in that the step of estimating is based on
position and/or velocity information concerning the
second node (20, 30; 30A-B).

Method according to any of the claims 1 to 11, char-
acterised in that the step of obtaining comprises
the step of receiving instructions and/or sugges-
tions about preferred pilot resource configuration.

Method according to any of the claims 1 to 12, char-
acterised in that the first node is selected from the
group of:

user equipment;
mobile station;
base station;
access point; and
relay.

Method according to any of the claims 1 to 13, char-
acterised in that the second node is selected from
the group of:

user equipment;
mobile station;
base station;
access point; and
relay.

Method according to any of the claims 1 to 14, char-
acterised in that resources of the first resource
sub-space are allocated for downlink communica-
tion (22; 22A-B).
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Method according to claim 15, characterised in
that the step of obtaining data associated with es-
timated radio conditions for the second node (20,
30; 30A-B) is performed in a base station or access
point (20).

Method according to claim 16, characterised by
the further step of transferring data characterising
the first pilot resource configuration from the base
station or access point (20) to the second node (20,
30; 30A-B).

Method according to any of the claims 1 to 12, char-
acterised in that resources of the first resource
sub-space are allocated for uplink communication
(24; 24A-B).

Methed according to claim 18, characterised in
that the step of obtaining data associated with es-
timated radio conditions for the second node (30;
30A-B) is performed in a base station or access
point (20), followed by the slep of transferring the
data associated with estimated radio conditions for
the second node (30; 30A-B) to the second node
(80; 30A-B).

Method according to claim 18, characterised in
that the step of obtaining data associated with es-
timated radic conditions for the second node (30;
30A-B) is performed in the second node (30;
30A-B).

Method according to claim 20, characterised by
the further step of transferring data characterising
thefirst pilot resource configuration fromthe second
node (30; 30A-B) to the first node (20, 30; 30A-B).

Method according to any of the claims 1 to 21, char-
acterised in that retraining from transmitting pilots
in areas of the entire multi-carrier resource space
(100) not being allocated.

Method according to any of the claims 1 to 22, char-
acterised in that the wireless communication uti-
lises OFDM.

Method according to any of the claims 1 to 23, char-
acterised in that the available at least two pilot re-
source configurations comprises different distribu-
tion patterns of pilot symbols in the multi-carrier re-
source space (100).

Method according to claim 24, characterised in
that the available at least two pilot resource config-
urations further comprises transmission of pilot
symbols with differing intensity.

Arrangement being or comprising a first node (20,
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30; 30A-B) of a muliti-user, multi-carrier wireless
communications system (10), the first node (20, 30;
30A-B) comprising:

- means (25) for allocating a first resource sub-
space of an entire multi-carrier resource space
(100) for communication between the first node
(20, 30; 30A-B) and a second node (20, 30;
30A-B).

characterised by

- means (28, 29, 38, 39) for obtaining data asso-
ciated with estimated radio conditions for the
second node (20, 30; 30A-B), and

- means (26) for providing access to the use of
at least two pilot resource configurations, in-
tended for different estimated node radio con-
ditions,

whereby the first resource sub-space
comprises a first pilot resource configuration,
being in agreement with pilot need for the esti-
mated radio conditions forthe second node (20,
30; 30A-B) .

Arrangement according to claim 26, characterised
in that the entire multi-carrier resource space (100)
being divided into parts (110A-D) having different
pilet resource configurations;

whereby the means (25) for allocating being
arranged for selecting the first resource sub-space
in a part having a pilot resource configuration suit-
able for the estimated radio conditions for the sec-
ond node (20, 30; 30A-B).

Arrangement according to claim 26, characterised
in that the first node (20, 30; 30A-B) further com-
prises:

means for selecting the first multi-carrier re-
source sub-space; and

means for adapting the pilot resource configu-
ration within the first multi-carrier resource sub-
space to suit the estimated radio conditions for
the second node (20, 30; 30A-B), the means for
adapting being connected to an output of the
means for selecting.

Arrangement according to any of the claims 26 to
28,

characterised in that the first node (20, 30; 30A-B)
further comprises:

means for transferring data characterising the
first pilot resource configuration from the first
node (20, 30; 30A-B) to the second node (20,
30; 30A-B).
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Arrangement according to any of the claims 28 to
28,

characterised in that the means (28, 29, 38, 39)
for obtaining data associated with estimated radio
conditions for the second node (20, 30; 30A-B) in
turn comprises a receiver for receiving instructions
and/or suggestions about preferred pilot resource
configuration from the second node (20, 30; 30A-B).

Arrangement according to any of the claims 26 to
30,

characterised in that the arrangement is a wire-
less communications system (10).

Arrangement according to any of the claims 26 to
31,

characterised in that the arrangement utilises
OFDM.

Arrangement according to any of the claims 26 to
32,

characterised in that the first node is selected from
the group of:

user equipment;
mobile station;
base station;
access point; and
relay.

Arrangement according to any of the claims 26 to
33,

characterised in that the second node is selected
from the group of:

user equipment;
mobile station;
base station;
access point; and
relay.

User equipment capable of being connected to a
multi-user, multi-carrier wireless communications
system, comprising:

- means (35) for communication between the us-
er equipment (30) and a node (20, 30; 30A-B)
utilising a first resource sub-space (108A-F) of
an entire multi-carrier resource space (100),

characterised in that
the first resource sub-space (108A-F) compris-
es a first pilot resource configuration, out of a
set of at least two different pilot resource con-

figurations, and

whereby the first pilot resource configuration
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being in agreement with pilot need for estimated ra-
dio conditions for the user equipment (30).

User equipment according to claim 35, character-
ised by

- receiver for receiving data characterising the

first pilot resource configuration from the node
(20, 30; 30A-B);

- means {36) for channel estimation, connected
to the receiver,

whereby the means for channel estimation
(36) is arranged to perform channel estimation
based on the received data characterising the first
pilot resource configuration.
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§ 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 translation/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. )

] 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
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pertinence of any reference without the benefit of hindsight, nor should an inference be
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

D | 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:I 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

I:‘ Before the mailing date of a first Office Action on the merits, or

I:‘ Before the mailing of a first Office action after the filing of a request for continued examination under
37CFR L.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(¢); 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 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

L__] 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.

"'A 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
& 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:
D 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).
L1 A copy of the communication from the foreign patent office is enclosed.

OR

IX] 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, - —
___Jason H. Vick
=~ Registration No. 45,285
1560 Broadway, Suite 1200
Denver, Colorado 80202-5141
Date: 24 Avenr €Y (303) 863-9700
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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. |
13/718,016 12/18/2012 Marcos C. Tzannes 6936-47-CON-DIV-CON-3 4520
62574 7590 02/04/2014 | - |
. EXAMINER
Jason H. Vick
Sheridan Ross, PC JOSEPH, JAISON
Suite # 1200 ART UNIT PAPER NUMBER
1560 Broadway | | |
Denver, CO 80202 2633
| NOTIFICATION DATE | DELIVERY MODE |
02/04/2014 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)
13/718,016 TZANNES, MARCOS C.

Office Action Summary Examiner Art Unit AIA (First Inventor to File)
JAISON JOSEPH 2633 ﬁl‘g‘”s

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

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

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

Status
1)X]I Responsive to communication(s) filed on 11/12/2013.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)[X] This action is FINAL. 2pb)[] 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
; the restriction 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) 21-41 is/are pending in the application.

5a) Of the above claim(s) is/are withdrawn from consideration.

6)[] Claim(s) _____is/are allowed.

7)X Claim(s) 21-41 is/are rejected.

8)[] Claim(s) _____is/are objected to.

9)[J Claim(s) are subject to restriction and/or election requirement.
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
hitp//vww. uspio.gov/patenis/init_events/pphvindax.jsp or send an inquiry to PPHfeadback@uspio.qoy.

Application Papers
10)[] The specification is objected to by the Examiner.
11)[] The drawing(s) filed on is/are: a)[] accepted or b)[T] 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).

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

Attachment(s)
1) & Notice of References Cited (PTO-892) 3) |:| Interview Summary (PTO-413)
) . Paper No(s)/Mail Date.
2) & Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4 I:l Other-
Paper No(s)/Mail Date ) er
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20140127
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Application/Control Number: 13/718,016 Page 2
Art Unit: 2633

The present application is being examined under the pre-AlA first to invent
provisions.

Response to Arguments

Applicant’s arguments with respect to claims 21 - 41 have been considered but
are moot because the arguments do not apply to any of the references being used in
the current rejection.

Regarding independent claims, Applicant’s arguments directed toward newly
amended limitations which was not present in the previous rejection. Furthermore newly
made amendments have changed the scope of the claims. However, upon further
consideration, a new ground(s) of rejection is made in view of Nystrom et al (EP
1542488 A1), Rinne et al 9US 6,259,685 and Lee et al (US 2003/0128673).

With respect all other claims the Applicant makes same argument as the
argument applied to claim 21. Therefore the same response applied to the argument

with respect to independent claims above is applied here.

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

obviousness rejections set forth in this Office action:

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

Claims 21 — 41 are rejected under 35 U.S.C. 103(a) as being unpatentable over

Suzuki et al (US 5,903,614) in view of Olafsson (US 5,742,679).
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Application/Control Number: 13/718,016 Page 3
Art Unit: 2633

Regarding claim 21, Suzuki et al teach a method for scrambling a phase
characteristic of a plurality of carriers in a multicarrier communications transceiver (see
abstract) comprising: determining a first phase shift for a first carrier of the plurality of
carriers (column 2, lines 57-60 and figure 6), determining asecond phase shift for a
second carrier of the plurality of carriers (see figure 6) wherein the phase shift of first
carrier if the plurality of carriers is different than the phase shift of the second carrier of
the plurality of carriers (see figure 6). Suzuki et la does not expressly teach that the
phase shifts are determined based on a pseudo random manner. However in analogous
art, Olafsson teaches generating phase shifts based on a pseudo random number
generator (see figure 4(a)) and transmitting to a remote transceiver, at least one value
associated with the pseudo random number generator to enable the remote transceiver
to determine the first and second phase shifts (see column 5, liunes 40 — 55).
Therefore it would have been obvious to an ordinary skilled in the art at the time the
invention was made to use a PRN generator to determine the phase shifts. The
motivation or suggestion to do so is to reduce the interference and accurately transmit
the data.

Regarding claim 22, Suzuki et la does not expressly teach cable transceiver.
However there is no criticality in these limitations. It is well known in the art that OFDM
Applying Suzuki et al for the limitations are within the scope of one of ordinary skilled in
the art.

Regarding claim 23, Suzuki et la does not expressly teach DSL transceiver.

However there is no criticality in these limitations. It is well known in the art that OFDM

Page 183 of 284



Application/Control Number: 13/718,016 Page 4
Art Unit: 2633

Applying Suzuki et al for the limitations are within the scope of one of ordinary skilled in
the art.

Regarding claim 24, which inherits the limitations of claim 21, Suzuki et al teach
wherein the transceiver is a wireless transceiver (column 2, lines 57-60).

Regarding claim 25, Suzuki et la does not expressly teach for high speed internet
access. However there is no criticality in these limitations. It is well known in the art that
OFDM Applying Suzuki et al for the limitations are within the scope of one of ordinary
skilled in the art.

Regarding claim 26, Suzuki et al does not expressly teach the transceiver is for
transporting video. However there is no criticality in these limitations. It is well known in
the art that OFDM Applying Suzuki et al for the limitations are within the scope of one of
ordinary skilled in the art.

Regarding claim 27, Suzuki et la does not expressly teach a DSL transceiver
connected to a pair of twisted wires of a telephone subscriber system. However there is
no criticality in these limitations. It is well known in the art that OFDM Applying Suzuki et
al for the limitations are within the scope of one of ordinary skilled in the art.

Regarding claim 28, the claimed multicarrier communications transceiver
including the features corresponds to subject matter mentioned above in the rejection of
claim 21 is applicable hereto.

Regarding claim 29, which inherits the limitations of claim 28, the claimed
multicarrier communications transceiver including the features corresponds to subject

matter mentioned above in the rejection of claim 22 is applicable hereto.
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Application/Control Number: 13/718,016 Page 5
Art Unit: 2633

Regarding claim 30, which inherits the limitations of claim 28, the claimed
multicarrier communications transceiver including the features corresponds to subject
matter mentioned above in the rejection of claim 23 is applicable hereto.

Regarding claim 31, which inherits the limitations of claim 28, the claimed
multicarrier communications transceiver including the features corresponds to subject
matter mentioned above in the rejection of claim 24 is applicable hereto.

Regarding claim 32, which inherits the limitations of claim 28, the claimed
multicarrier communications transceiver including the features corresponds to subject
matter mentioned above in the rejection of claim 25 is applicable hereto.

Regarding claim 33, which inherits the limitations of claim 28, the claimed
multicarrier communications transceiver including the features corresponds to subject
matter mentioned above in the rejection of claim 26 is applicable hereto.

Regarding claim 34, which inherits the limitations of claim 28, the claimed
multicarrier communications transceiver including the features corresponds to subject
matter mentioned above in the rejection of claim 27 is applicable hereto.

Regarding claim 35, the claimed non-transitory computer readable media
including the features corresponds to subject matter mentioned above in the rejection of
claim 21 is applicable hereto.

Regarding claim 36, which inherits the limitations of claim 35, the claimed
multicarrier communications transceiver including the features corresponds to subject

matter mentioned above in the rejection of claim 22 is applicable hereto.
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Application/Control Number: 13/718,016 Page 6
Art Unit: 2633

Regarding claim 37, which inherits the limitations of claim 35, the claimed
multicarrier communications transceiver including the features corresponds to subject
matter mentioned above in the rejection of claim 23 is applicable hereto.

Regarding claim 38, which inherits the limitations of claim 35, the claimed
multicarrier communications transceiver including the features corresponds to subject
matter mentioned above in the rejection of claim 24 is applicable hereto.

Regarding claim 39, which inherits the limitations of claim 35, the claimed
multicarrier communications transceiver including the features corresponds to subject
matter mentioned above in the rejection of claim 25 is applicable hereto.

Regarding claim 40, which inherits the limitations of claim 35, the claimed
multicarrier communications transceiver including the features corresponds to subject
matter mentioned above in the rejection of claim 26 is applicable hereto.

Regarding claim 41, which inherits the limitations of claim 35, the claimed
multicarrier communications transceiver including the features corresponds to subject

matter mentioned above in the rejection of claim 27 is applicable hereto.

Conclusion
Applicant's amendment necessitated the new ground(s) of rejection presented in
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37

CFR 1.136(a).
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Application/Control Number: 13/718,016 Page 7
Art Unit: 2633

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

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to JAISON JOSEPH whose telephone number is (571)272-
6041. The examiner can normally be reached on M,TH, F 7 - 7:30 and S8 - 12.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Sam K. Ahn can be reached on (571) 272-3044. 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: 13/718,016 Page 8
Art Unit: 2633

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.

/JAISON JOSEPH/
Primary Examiner, Art Unit 2633
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Application/Control No. Applicant(s)/Patent Under
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Notice of References Cited . — '
Examiner Art Unit
JAISON JOSEPH 2633 Page 1 of 1
U.S. PATENT DOCUMENTS
* c Document Number Date Name Classification
ountry Code-Number-Kind Code MM-YYYY
* A | US-5,742,679 04-1998 Olafsson, Sverrir 370/527
B | US-
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D | US-
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| US-
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*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20140127
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Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPLO.gov
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Application No. Applicant(s)

, . , 13/718,016 TZANNES, MARCOS C.
Applicant-Initiated Interview Summary i i

Examiner Art Unit

JAISON JOSEPH 2633

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

(1) JAISON JOSEPH. @)

(2) Jason H. Vick. 4.

Date of Interview: 07 November 2013.

Type: [ Telephonic [ Video Conference
Personal [copy given to: [] applicant  [X] applicant’s representative]

Exhibit shown or demonstration conducted: [] Yes X No.
If Yes, brief description:

Issues Discussed [1101 [J112 X102 [J103 [JOthers
(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)

Claim(s) discussed: 21.

Identification of prior art discussed: Suzuki et al (US 5,903,614).

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

Discussed claim 21 and figures 5 -7. No agreement was reached. Applicnt intent to fila an amendment and resubmit
the claims. Examiner will consider the amendment upon the official submission of amendments. .

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP
section 713.04). If areply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the
interview

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

[ Attachment

/Jaison Joseph/
Primary Examiner, Art Unit 2633

U.S. Patent and Trademark Office
PTOL-413 (Rev. 8/11/2010) Interview Summary Paper No. 20131106
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Summary of Record of Interview Requirements

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews
Paragraph (b)

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C. 132)

37 CFR §1.2 Business to be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt.

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself
incomplete through the failure to record the substance of interviews.

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless
the examiner indicates he or she will do so. It is the examiner’s responsibility to see that such a record is made and to correct material inaccuracies
which bear directly on the question of patentability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the
“Contents” section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant’s correspondence address
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication.

The Form provides for recordation of the following information:

— Application Number (Series Code and Serial Number)

—Name of applicant

—Name of examiner

—Date of interview

—Type of interview (telephonic, video-conference, or personal)

—Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)

— An indication whether or not an exhibit was shown or a demonstration conducted

— An identification of the specific prior art discussed

— Anindication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does
not restrict further action by the examiner to the contrary.

—The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action)

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the
substance of the interview.

A complete and proper recordation of the substance of any interview should include at least the following applicable items:

1) A brief description of the nature of any exhibit shown or any demonstration conducted,

2) an identification of the claims discussed,

3) an identification of the specific prior art discussed,

4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the

Interview Summary Form completed by the Examiner,

5) a brief identification of the general thrust of the principal arguments presented to the examiner,

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive to the examiner.)

6) a general indication of any other pertinent matters discussed, and

7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by

the examiner.

Examiners are expected to carefully review the applicant’s record of the substance of an interview. If the record is not complete and
accurate, the examiner will give the applicant an extendable one month time period to correct the record.

Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner’s version of the
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, “Interview Record OK” on the
paper recording the substance of the interview along with the date and the examiner’s initials.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re the Application of: Marcos C. Tzannes ) Group Art Unit: 2633

)
Application No.: 13/718,016 g Examiner: JOSEPH, Jaison
Filed: December 18,2012 g Confirmation No.: 4520

Atty. File No.: 6936-47-CON-DIV-CON-3 ;

For: SYSTEM AND METHOD FOR DETERMINING PHASE SHIFTS USING A PSEUDO-
RANDOM NUMBER GENERATOR

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 May 9, 2013. 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 Specification begin on page 2 of this paper.

Amendments to the Claims are shown in the listing of claims which begins on page 3 of
this paper.

Remarks begin on page 7 of this paper.

1 Attorney Docket No.: 6936-47-CON-DIV-CON-3
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Amendments to the Specification:

In the title:

Please change the title to read as follows:

SYSTEM AND METHOD FOR DETERMININGBESCRAMBEING-FHE PHASE SHIFTS

~ ¥

A

USING A PSEUDO-RANDOM NUMBER GENERATOROEC

IQ

2 Attorney Docket No.: 6936-47-CON-DIV-CON-3
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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.-20. (Cancelled)

21, (Currently Amended) A method for scramblingadjusting a phase characteristic of
a plurality of carriers in a multicarrier communications transceiver comprising:

assipning-by-the-transeeivers-determining a first phase shift for a first carrier ofnurabess

to the plurality of carriers;-ase

% A L1 TV R OTE
» 3

whereinthedetermining a second phase shift is-based-onfor a predete
depends-en-thesecond carrier of the plurality of carriers-sumber,

wherein the phase shift of thea first carrier of the plurality of carriers is different than the
phase shift of thea second carrier of the plurality of carriers, and

wherein the first and second phase shifts are determined using a pseudo-random number

generator; and

transmitting, to a remote transceiver, at least one value associated with the pseudo-

random number generator to enable the remote transceiver to determine the first and second

phase shifts.

22, (Previously Presented) The method of claim 21, wherein the transceiver is a cable

transceiver.

23.  (Previously Presented) The method of claim 21, wherein the transceiver is a DSL

transceiver.

3 Attorney Docket No.; 6936-47-CON-DIV-CON-3
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24, (Previously Presented) The method of claim 21, wherein the transceiver is a

wireless transceiver.

25, (Previously Presented) The method of claim 21, wherein the transceiver is for

high speed internet access.

26.  (Previously Presented) The method of claim 21, wherein the transceiver is for

transporting video.

27. (Previously Presented) The method of claim 21, wherein the transceiver is a DSL

transceiver connected to a pair of twisted wires of a telephone subscriber system.

28.  (Currently Amended) A multicarrier communications transceiver eapable-of
adjusting that scrambles a phase characteristic of a plurality of carriers, the transceiver operable
to:

determine a first phase shift for a first carrier of the plurality of carriers;

determine a second phase shift for a second carrier of the plurality of carriers,

wherein the phase shift of the first carrier of the plurality of carriers is different than the

phase shift of the second carrier of the plurality of carriers, and wherein the first and second

phase shifts are determined using a pseudo-random number generator; and

transmit, to a remote transceiver, at least one value associated with the pseudo-random

number generator to enable the remote transceiver to determine the first and second phase
shifts

ry A

iterent-the se-shifl-of-a-second-carrier-of the-plurality-ef-carriers.

29, (Previously Presented) The transceiver of claim 28, wherein the transceiver is a

cable transceiver.

4 Attorney Docket No.: 6936-47-CON-DIV-CON-3
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30. (Previously Presented) The transceiver of claim 28, wherein the transceiver is a

DSL transceiver,

31. (Previously Presented) The transceiver of claim 28, wherein the transceiver is a

wireless transceiver.

32, (Previously Presented) The transceiver of claim 28, wherein the transceiver is for

high speed internet access.

33. (Previously Presented) The transceiver of claim 28, wherein the transceiver is for

transporting video.

34. (Previously Presented) The transceiver of claim 28, wherein the transceiver is a

DSL transceiver connected to a pair of twisted wires of a telephone subscriber system,

35.  (Currently Amended) A non-transitory computer readable information storage

media, having stored thereon instructions, that when executed by one or more processors, cause

to be performed that-perform-a method for scramblingadiusting a phase characteristic of a

plurality of carriers in a multicarrier communications transceiver comprising:

-determining a first phase shift for a first carrier awmbers-te

1=Y)

of the plurality of carriers;-and
assigning-by-the transeeivery-a-phase-shifl-to-the plurality-of earriers;
wherein-thedetermining a second phase shift for ais
that-depends-on-the second carrier of the plurality of carriersnumber,

and
wherein the phase shift of thea first carrier of the plurality of carriers is different than the
phase shift of thea second carrier of the plurality of carriers, and

wherein the first and second phase shifts are determined using a pseudo-random number

generator; and

5 Attorney Docket No.: 6936-47-CON-DIV-CON-3
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transmitting, to a remote transceiver, at least one value associated with the pseudo-

random number generator to enable the remote transceiver to determine the first and second

phase shifts.

36, (Previously Presented) The media of claim 35, wherein the transceiver is a cable

transceiver.

37.  (Previously Presented) The media of claim 35, wherein the transceiver is a DSL

transceiver.

38.  (Previously Presented) The media of claim 35, wherein the transceiver is a

wireless transceiver.

39.  (Previously Presented) The media of claim 35, wherein the transceiver is for high

speed internet access.

40,  (Previously Presented) The media of claim 35, wherein the transceiver is for

transporting video.

41. (Previously Presented) The media of claim 35, wherein the transceiver is a DSL

transceiver connected to a pair of twisted wires of a telephone subscriber system,

6 Attorney Docket No.: 6936-47-CON-DIV-CON-3
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REMARKS

Applicant respectfully requests reconsideration of this application as amended.

Claims 21-41 are pending.

Applicant would like to thank Ex. Joseph for the courtesies extended during the 7
November Personal Interview. During the Interview, a general overview of the claimed
technology was presented and contrasted with Suzuki. Applicant presented arguments that
Suzuki at least failed to teach, suggest or disclose the predetermined equation and that the phase
shift is independent as recited in the claims, No agreement was reached.

Amended claim 21 recites: ...determining a first phase shift for a first carrier of the
plurality of carriers;

determining a second phase shift for a second carrier of the plurality of carriers,

wherein the phase shift of the first carrier of the plurality of carriers is different than the
phase shift of the second carrier of the plurality of carriers, and

wherein the first and second phase shifts are determined using a pseudo-random number
generator; and

transmitting, to a remote transceiver, at least one value associated with the pseudo-
random number generator to enable the remote transceiver to determine the first and second
phase shifts.

Applicant respectfully submits Suzuki does not disclose this combination of features.

More specifically, Suzuki at least fails to teach, suggest or disclose wherein the phase
shift of the first carrier of the plurality of carriers is different than the phase shift of the second
carrier of the plurality of carriers, and

wherein the first and second phase shifts are determined using a pseudo-random number
generator; and

transmitting, to a remote transceiver, at least one value associated with the pseudo-
random number generator to enable the remote transceiver to determine the first and second
phase shifts.

In contrast, in Suzuki, the phase shift amounts are fixed as shown in Fig, 6

7 Attorney Docket No.: 6936-47-CON-DIV-CON-3
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At least based on the above, claim 21 is distinguishable from the reference. With
comparable arguments applying to claims 28 and 25, Applicant respectfully submits all
independent claims are distinguishable from the references.

Withdrawal of the rejection is respectfully requested.

The dependent claims are even further distinguishable at least based on the above and the
additional feature(s) recited therein,

With all objections and 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.
Date: [L#ee /D By,  __———— _
e B —
= Reg No.45,285
- 1560 Broadway, Suite 1200

Denver, Colorado 80202
Telephone: 303-863-9700

8 Attorney Docket No.: 6936-47-CON-DIV-CON-3
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PTO/SB/22 (03-13)

Approved for use through 3/31/2013. 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.

Docket Number (Optional)

PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) |5936.47.CON-DIV-CON-3

Application Number Filed

13/718,016 December 18, 2012

r
SYSTEM AND METHOD FOR DESCRAMBLING THE PHASE OF CARRIERS IN A MULTICARRIER COMMUNICATIONS SYSTEM

Py =" JOSEPH, Jaison

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

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

Fee Small Entity Fee Micro Entity Fee
D One month (37 CFR 1.17(a)(1)) $200 $100 $50 $
] Two months (37 CFR 1.17(a)(2)) $600 $300 $150 $
Three months (37 CFR 1.17(a}3)) $1,400 $700 $350 $ 1400
D Four months (37 CFR 1.17(a)(4)) $2,200 $1,100 $550 $
] Five months (37 CFR 1.17(a)(5)) $3,000 $1,500 $750 $

Applicant asserts small entity status. See 37 CFR 1.27.

Applicant certifies micro entity status. See 37 CFR 1.29.
Form PTO/SB/15A or B or equivalent must either be enclosed or have been submitted previously.

A check in the amount of the fee is enclosed.

Payment by credit card. Form PTO-2038 is attached.

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

RO OO0 O

The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to
Deposit Account Number _19-1970

&

Payment made via EFS-Web.

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

| am the
[:l applicant/inventor.
D assignee of record of the entire interest. See 37 CFR 3.71. 37 CFR 3.73(b) statement is enclosed (Form PTO/SB/96).
attorney or agent of record. Registration number 45’285
D attorney or agent acting under 37 Cifi 1.34. Registration number
//” *
o LAp¥re S0
/,./"" Signature Date
[~ Jason H. Vick 303-863-9700
Typed or printed name Telephone Number

NOTE: This form must be signed in accordance with 37 CFR 1.33, See 37 CFR 1.4 for signature requirements and certifications. Submit
multiple forms if more than one signature is required, see below*.

* Total of ! forms are submitted.

This collection of information Is required by 37 CFR 1.136(a). The information is required to obtain or retain a benefit by the public, which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 6 minutes to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS
TO THIS ADDRESS. 8END TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450,

if you need assistance in completing the form, call 1-800-PT0-9193 and select option 2.
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Electronic Patent Application Fee Transmittal

Application Number: 13718016

Filing Date: 18-Dec-2012

SYSTEM AND METHOD FOR DESCRAMBLING THE PHASE OF CARRIERS IN A

Title of Invention: MULTICARRIER COMMUNICATIONS SYSTEM

First Named Inventor/Applicant Name: Marcos C. Tzannes
Filer: Jason Vick/Joanne Vos
Attorney Docket Number: 6936-47-CON-DIV-CON-3

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:

Extension - 3 months with $0 paid 1253 1 1400 1400
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o . Sub-Total in
Description Fee Code Quantity Amount USD($)
Miscellaneous:
Total in USD ($) 1400
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Electronic Acknowledgement Receipt

EFS ID: 17380762

Application Number: 13718016

International Application Number:

Confirmation Number: 4520

SYSTEM AND METHOD FOR DESCRAMBLING THE PHASE OF CARRIERS IN A

Title of Invention: MULTICARRIER COMMUNICATIONS SYSTEM

First Named Inventor/Applicant Name: Marcos C. Tzannes
Customer Number: 62574
Filer: Jason Vick/Joanne Vos
Filer Authorized By: Jason Vick
Attorney Docket Number: 6936-47-CON-DIV-CON-3
Receipt Date: 12-NOV-2013
Filing Date: 18-DEC-2012
Time Stamp: 16:32:32
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type Deposit Account
Payment was successfully received in RAM $1400

RAM confirmation Number 4091

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 o . File Size(Bytes Multi Pages
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (ifappl.)
1110800
1 AMEND_01v2.pdf yes 9
77b4a32df9f3d2d8e1260a0e22e0b22ab05)
260e7
Multipart Description/PDF files in .zip description
Document Description Start End
Amendment/Req. Reconsideration-After Non-Final Reject 1 1
Specification 2 2
Claims 3 6
Applicant Arguments/Remarks Made in an Amendment 7 8
Extension of Time 9 9
Warnings:
Information:
30795
2 Fee Worksheet (SB06) fee-info.pdf no 2
Obebaf88fdafe4d461e72b6bb82d979ff4e6|
Warnings:
Information:
Total Files Size (in bytes)1 1141595

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 (09-11)
Approved for use through 1/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

PATENT APPLICATION FEE DETERMINATION RECORD | Application or Docket Number Filing Date
Substitute for Form PTO-875 13/718,016 12/18/2012 | [ o be Mailed

ENTITY: [ ] LARGE [X] smALL [ ] MIcCRO

APPLICATION AS FILED - PART |

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
L] Basic FeE N/A N/A N/A
37 CFR 1.16(a), (b), or (c]
D SEARCH FEE N/A N/A N/A
(37 CFR1.16(k). (). or (m))
[] EXAMINATION FEE
(37 GFR 1.16(0), (p), or () N/A N/A N/A
TOTAL CLAIMS ) .
(37 CFR 1.16(i)) minus 20 = X 8 =
INDEPENDENT CLAIMS ) N
(37 CFR 1.16(h)) minus 3 = X 3 =
If the specification and drawings exceed 100 sheets
0 of paper, the application size fee due is $310 ($155
ZF;PCLF‘%"?TSN SIZE FEE for small entity) for each additional 50 sheets or
{ 18(s) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
] MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()

* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL

APPLICATION AS AMENDED - PART Il

(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
— 11/12/2013 | arren PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
= Bkl Minus | == 21 - 0 x 540 - 0
z | ween) -8 inus | -3 -0 x 5210~ 0
= | [ application Size Fee (37 CFR 1.16(s))
<( [fr—
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL ADD'L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
— AMENDMENT PAID FOR
Z | Total a7 cFr * i o
Gl s Minus = X $ =
Independent * ; .
= | moseerent Minus - xs -
& | T Appiication Size Fee (37 GFR 1.16(s)
=
<C D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write “0” in column 3. LIE
** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”. /RENEE COLLINS/

*** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3”.
The “Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Examiner Name
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Examiner Cite | Foreign Patent Document Publication Date |Name of Patentee or Pages, Columns, T°
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Country Code®; Number“; Kind Document Relevant
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re the Application of: Marcos C. Tzannes
Serial No.: 13/718,016

Filed: December 18, 2012

Atty. File No.: 6936-47-CON-DIV-CON-3

Group Art Unit: 2633
Confirmation No.: 4520
Examiner: JOSEPH, Jaison

o o SUPPLEMENTAL
f;l““lﬁlhed' SfYCSterf‘ and M‘“ﬁ“’lf f°1£fs"13mbllng INFORMATION DISCLOSURE
€ asec o arriers i a ulticar STATEMENT

Communications System”

N N N N N N N N’ N N

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/unpublished patent applications/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.FR.
§ 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 translation/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:

e 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
drawn as to the pertinence of the references based on the order in which they are presented.
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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

D 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:I 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

I:I 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.

W 37 CFER 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 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
l:l 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)

4 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.

= Jason H. Vick
Registration No. 45,285
1560 Broadway, Suite 1200
Denver, Colorado 80202-5141
Date:_s A, 72 (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
Q. Box 1450
Alexandria, Virginia 22313-1430
WWW.USDto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
13/718,016 12/18/2012 Marcos C. Tzannes 6936-47-CON-DIV-CON-3
CONFIRMATION NO. 4520
62574 PUBLICATION NOTICE
Jason H. Vick
Sheridan Ross, PC RO AR
Suite # 1200 000000061593215

1560 Broadway
Denver, CO 80202

Title:SYSTEM AND METHOD FOR DESCRAMBLING THE PHASE OF CARRIERS IN A MULTICARRIER
COMMUNICATIONS SYSTEM

Publication No.US-2013-0136160-A1
Publication Date:05/30/2013

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 USPTQO'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 USPTQO'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
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to
publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

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

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

page 1 of 1
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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. |
13/718,016 12/18/2012 Marcos C. Tzannes 6936-47-CON-DIV-CON-3 4520
62574 7590 05/09/2013 | - |
. EXAMINER
Jason H. Vick
Sheridan Ross, PC JOSEPH, JAISON
Suite # 1200 ART UNIT PAPER NUMBER
1560 Broadway | | |
Denver, CO 80202 2633
| NOTIFICATION DATE | DELIVERY MODE |
05/09/2013 ELECTRONIC

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

following e-mail address(es):

jvick@sheridanross.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
13/718,016 TZANNES ET AL.

Office Action Summary Examiner Art Unit AIA (First Inventor to File)
JAISON JOSEPH 2633 ﬁl‘g‘”s

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

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

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

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

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

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

Status
1)[X] Responsive to communication(s) filed on 18 December 2012.
[] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon _____.
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) 21-41 is/are pending in the application.

ba) Of the above claim(s) is/are withdrawn from consideration.

6)[] Claim(s) _____is/are allowed.

7)Y Claim(s) 21-41 is/are rejected.

8)[] Claim(s) _____is/are objected to.

9 Claim(s) are subject to restriction and/or election requirement.
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
hitp//ww. uspio.gov/patents/init_events/pph/indax.jsp or send an inquiry to PPHieadback@uspio.qov.

Application Papers
10)[0] The specification is objected to by the Examiner.
11)[] The drawing(s) filed on is/are: a)[] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)J Al b)[] Some * ¢)[] None 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)).
* See the attached detailed Office action for a list of the certified copies not received.
Interim copies:

a)JAIl b)[JSome c¢)[JNone ofthe: Interim copies of the priority documents have been received.

Attachment(s)
1) & Notice of References Cited (PTO-892) 3) |:| Interview Summary (PTO-413)
. . Paper No(s)/Mail Date.
2) & Information Disclosure Statement(s) (PTO/SB/08) 4 I:‘ oth
Paper No(s)/Mail Date er
U.S. Patent and Trademark Office
PTOL-326 (Rev. 03-13) Office Action Summary Part of Paper No./Mail Date 20130505
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Application/Control Number: 13/718,016 Page 2
Art Unit: 2633

DETAILED ACTION
Claim Rejections - 35 USC § 102
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(a) the invention was known or used by others in this country, or patented or described in a printed
publication in this or a foreign country, before the invention thereof by the applicant for a patent.

(e) the invention was described in (1) an application for patent, published under section 122(b), by
another filed in the United States before the invention by the applicant for patent or (2) a patent
granted on an application for patent by another filed in the United States before the invention by the
applicant for patent, except that an international application filed under the treaty defined in section
351(a) shall have the effects for purposes of this subsection of an application filed in the United States
only if the international application designated the United States and was published under Article 21(2)
of such treaty in the English language.

Claims 21, 24, 28, 31, 35, and 38 are rejected under 35 U.S.C. 102(a and/or €)
as being anticipated by Suzuki et al (US 5,903,614).

Regarding claim 21, Suzuki et al teach a method for adjusting a phase
characteristic of a plurality of carriers in a multicarrier communications transceiver (see
abstract) comprising: assigning, by the transceiver (column 2, lines 57-60), carrier
numbers to the plurality of carriers; and assigning, by the transceiver, a phase shift to
the plurality of carriers (see figure 6); wherein the phase shift is based on a
predetermined equation that depends on the carrier number (see figure 6 and 7),
wherein the phase shift is independent of any bit value carried by the plurality of carriers
(see figure 6 and 7), and wherein the phase shift of a first carrier of the plurality of
carriers is different than the phase shift of a second carrier of the plurality of carriers

(see figure 6 and 7).
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Regarding claim 24, which inherits the limitations of claim 21, Suzuki et al teach
wherein the transceiver is a wireless transceiver (column 2, lines 57-60).

Regarding claim 28, Suzuki et al further teach a multicarrier communications
transceiver capable of adjusting a phase characteristic of a plurality of carriers (column
2, lines 57-60), the transceiver capable of assigning carrier numbers to the plurality of
carriers (see figure 6) and assigning a phase shift to the plurality of carriers wherein the
phase shift is based on a predetermined equation that depends on the carrier number
(see figure 6 and 7), the phase shift is independent of any bit value carried by the
plurality of carriers (see figure 6 and 7), and wherein the phase Shift of a first carrier of
the plurality of carriers is different than the phase shift of a second carrier of the plurality
of carriers (see figure 6 and 7).

Regarding claim 31, which inherits the limitations of claim 28, Suzuki et al teach
wherein the transceiver is a wireless transceiver (column 2, lines 57-60).

Regarding claim 35, Suzuki et al teach a non-transitory computer readable
information storage media, having stored thereon instructions, that when executed by
one or more processors, cause to be performed that perform a method for adjusting a
phase characteristic of a plurality of carriers in a multicarrier communications
transceiver comprising: assigning, by the transceiver, carrier numbers to the plurality of
carriers (see figure 6); and assigning, by the transceiver, a phase shift to the plurality of
carriers (see figure 6 and 7); wherein the phase shift is based on a predetermined
equation that depends on the carrier number (see figure 6 and 7), wherein the phase

shift is independent of any bit value carried by the plurality of carriers (see figure 6 and

Page 223 of 284
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7), and wherein the phase shift of a first carrier of the plurality of carriers is different than
the phase shift of a second carrier of the plurality of carriers (see figure 6 and 7).
Regarding claim 38, which inherits the limitations of claim 35, Suzuki et al teach

wherein the transceiver is a wireless transceiver (column 2, lines 57-60).

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

obviousness rejections set forth in this Office action:

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

Claims 22, 23, 25 — 27, 29, 30, 32 — 34, 36, 37, and 39 — 41 are rejected under
35 U.S.C. 103(a) as being unpatentable over Suzuki et al (US 5,903,614).

Regarding claims 22, 23, 25 — 27, 29, 30, 32 — 34, 36, 37, and 39 — 41, Suzuki et
la does not expressly teach cable transceiver, DSL transceiver, for high speed internet
access, for transporting video, or a DSL transceiver connected to a pair of twisted wires
of a telephone subscriber system. However there is no criticality in these limitations. Itis
well known in the art that OFDM Applying Suzuki et al for the limitations are within the

scope of one of ordinary skilled in the art.

Conclusion
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Art Unit: 2633

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to JAISON JOSEPH whose telephone number is (571)272-
6041. The examiner can normally be reached on M,TH, F 7 -7:30 and S8 - 12.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Sam K. Ahn can be reached on (571) 272-3044. 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.

/Jaison Joseph/
Primary Examiner, Art Unit 2633
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Notice of References Cited . .
Examiner Art Unit
JAISON JOSEPH 2633 Page 1 of 1
U.S. PATENT DOCUMENTS
* cDuntg%colLZ‘iTm'iﬁmﬁé Code MM[??;\?YY Name Classification
* | A | US-5,908,614 A 05-1999 Suzuki et al. 375/340
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U.S. Patent and Trademark Office
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uSpto.gov

BIB DATA SHEET
CONFIRMATION NO. 4520

SERIAL NUMBER FILINgAgl'IiE 371(c) CLASS GROUP ART UNIT ATTORNEg DOCKET

13/718,016 12/18/2012 375 2633 36-47-CON-DIV-CON
RULE

o2}

APPLICANTS
Marcos C. Tzannes, Orinda, CA;
TQ DELTA, LLC, Austin, TX
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re the Application of: Marcos C. Tzannes g Group Art Unit: 2631
Application No.: 13/718,016 ; Examiner:

Filed: December 18,2012 ; Confirmation No.: 4520
Atty. File No.: 6936-47-CON-DIV-CON-3 ;

For: SYSTEM AND METHOD FOR DESCRAMBLING THE PHASE OF CARRIERS IN A
MULTICARRIER COMMUNICATIONS SYSTEM

NOTIFICATION OF LOSS OF ENTITLEMENT OF
SMALL ENTITY STATUS UNDER
37 CFR §§ 1.27 (g)(2) and 1.28(c)

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

Madam:

On December 18, 2012 Applicants filed the above referenced application and Asserted that
the Applicant was entitled to Small Entity Status. Applicants filed the Assertion in good faith, and
paid the fees associated with the application as a small entity in good faith. It was later discovered
that the Applicant should not have been entitled to small entity status and the Assertion was
established in error.

Pursuant to 37 CFR §§ 1.27(g)(2) and 1.28(c), Applicants are informing the Office that the
referenced application is no longer entitled to Small Entity Status.

Furthermore, pursuant to 37 C.F.R. §1.28(c)(1)(2), on December 18, 2012, Applicants
submitted a payment of $564 at the small entity rate for the following payments:

Utility Filing Fee (Electronic Filing) — $98
Utility Search Fee — $310

Utility Examination Fee — $125

1 Claim in Excess of 20 — $31

The current fees for the referenced payments are listed below for a total of $1,680:

Utility Filing Fee — $280
Utility Search Fee — $600
Utility Examination Fee — $720
1 Claim in Excess of 20 — $80
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Therefore, the Commissioner is hereby authorized to charge to deposit account number

19-1970 $1,116.00 for the deficiency owed.

The Commissioner is also 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.

Respectfully submitted,
SHERIDAN ROSS P.C.

Date: March 25, 2013 By: _ /Jason H. Vick/

Jason H. Vick

Reg. No. 45,285

1560 Broadway, Suite 1200
Denver, Colorado 80202
Telephone: 303-863-9700
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EFS ID: 15345983
Application Number: 13718016
International Application Number:
Confirmation Number: 4520
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SYSTEM AND METHOD FOR DESCRAMBLING THE PHASE OF CARRIERS IN A
MULTICARRIER COMMUNICATIONS SYSTEM

First Named Inventor/Applicant Name:

Marcos C. Tzannes

Customer Number:

62574

Filer:

Jason Vick/Joanne Vos

Filer Authorized By:

Jason Vick

Attorney Docket Number:

6936-47-CON-DIV-CON-3

Receipt Date: 25-MAR-2013
Filing Date: 18-DEC-2012
Time Stamp: 16:22:09

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document T . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)

Notification of loss of entitlement to
small entity status

Loss_of _Entitlement_of_Small_|

86372
no 2

Entity_Status.pdf

b32f27ad6e582170d873d2722b10ff7539f4f

Warnings:
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Total Files Size (in bytes){ 86372

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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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
Q. Box 1450

Alexandria, Virginia 22313-1450
WWW.USPLO.gOV.

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLAIMS I IND CLAIMSl
13/718,016 12/18/2012 2631 564 6936-47-CON-DIV-CON-3 21 3
CONFIRMATION NO. 4520
62574 FILING RECEIPT
Jason H. Vick
Sheridan Ross, PC IR AL R QR
Suite # 1200 000000059182999

1560 Broadway
Denver, CO 80202

Date Mailed: 02/21/2013

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)

Marcos C. Tzannes, Orinda, CA;
Applicant(s)

TQ DELTA, LLC, Austin, TX
Assignment For Published Patent Application

TQ DELTA, LLC, AUSTIN, TX

Power of Attorney: The patent practitioners associated with Customer Number 62574

Domestic Priority data as claimed by applicant
This application is a CON of 13/439,605 04/04/2012 PAT 8355427
which is a CON of 13/284,549 10/28/2011 PAT 8218610
which is a CON of 11/860,080 09/24/2007 PAT 8073041
which is a DIV of 11/211,535 08/26/2005 PAT 7292627
which is a CON of 09/710,310 11/09/2000 PAT 6961369
which claims benefit of 60/164,134 11/09/1999

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

If Required, Foreign Filing License Granted: 02/07/2013
The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 13/718,016

Projected Publication Date: 05/30/2013
page 1 of 3
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Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
Title

SYSTEM AND METHOD FOR DESCRAMBLING THE PHASE OF CARRIERS IN A
MULTICARRIER COMMUNICATIONS SYSTEM

Preliminary Class
375

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

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 U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re the Application of: Marcos C. Tzannes ) Group Art Unit:

)
Application No.: ; Examiner: WILLIAMS, Lawrence B.
Filed: Herewith g Confirmation No.:

Atty. File No.: 6936-47-CON-DIV-CON-3 g

For: SYSTEM AND METHOD FOR DESCRAMBLING THE PHASE OF
CARRIERS IN A MULTICARRIER COMMUNICATIONS SYSTEM

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

PRELIMINARY AMENDMENT

Dear Madam:

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 Specification begin on page 2 of this paper.

Amendments to the Drawings begin on page 3 of this paper and include both an
attached replacement sheet and an annotated sheet showing changes.

Amendments to the Claims are shown in the listing of claims which begin on page 4 of
this paper.

Remarks begin on page 7 of this paper.

1 Attorney Docket No.: 6936-47-CON-DIV-CON-3
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AMENDMENTS TO THE SPECIFICATION

Submitted herewith is a marked-up and clean version of a substitute specification, No

new matter is believed to have been added therein.

2 Attorney Docket No.: 6936-47-CON-DIV-CON-3
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AMENDMENTS TO THE DRAWINGS:

The attached drawing sheet(s) include(s) changes to Figure 1. This sheet, which includes

Figure 1, replaces the originally submitted sheet.

3 Attorney Docket No.: 6936-47-CON-DIV-CON-3
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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.-20. (Cancelled)

21.  (New) A method for adjusting a phase characteristic of a plurality of carriers in a
multicarrier communications transceiver comprising:

assigning, by the transceiver, carrier numbers to the plurality of carriers; and

assigning, by the transceiver, a phase shift to the plurality of carriers;

wherein the phase shift is based on a predetermined equation that depends on the carrier
number,

wherein the phase shift is independent of any bit value carried by the plurality of carriers,
and

wherein the phase shift of a first carrier of the plurality of carriers is different than the

phase shift of a second carrier of the plurality of carriers.

22, (New) The method of claim 21, wherein the transceiver is a cable transceiver.

23, (New) The method of claim 21, wherein the transceiver is a DSL transceiver.

24, (New) The method of claim 21, wherein the transceiver is a wireless transceiver.

25.  (New) The method of claim 21, wherein the transceiver is for high speed internet

access,

26.  (New) The method of claim 21, wherein the transceiver is for transporting video.

27. (New) The method of claim 21, wherein the transceiver is a DSL transceiver

connected to a pair of twisted wires of a telephone subscriber system.

4 Attorney Docket No.: 6936-47-CON-DIV-CON-3
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28.  (New) A multicarrier communications transceiver capable of adjusting a phase
characteristic of a plurality of carriers, the transceiver capable of assigning carrier numbers to the
plurality of carriers and assigning a phase shift to the plurality of carriers wherein the phase shift
is based on a predetermined equation that depends on the carrier number, the phase shift is
independent of any bit value carried by the plurality of carriers, and wherein the phase shift of a
first carrier of the plurality of carriers is different than the phase shift of a second carrier of the

plurality of carriers.

29.  (New) The transceiver of claim 28, wherein the transceiver is a cable transceiver.

30.  (New) The transceiver of claim 28, wherein the transceiver is a DSL transceiver.
31,  (New) The transceiver of claim 28, wherein the transceiver is a wireless
transceiver.

32.  (New) The transceiver of claim 28, wherein the transceiver is for high speed

internet access.

33, (New) The transceiver of claim 28, wherein the transceiver is for transporting

video.

34.  (New) The transceiver of claim 28, wherein the transceiver is a DSL transceiver

connected to a pair of twisted wires of a telephone subscriber system.

35, (New) A non-transitory computer readable information storage media, having
stored thereon instructions, that when executed by one or more processors, cause to be performed
that perform a method for adjusting a phase characteristic of a plurality of carriers in a
multicarrier communications transceiver comprising:

assigning, by the transceiver, carrier numbers to the plurality of carriers; and

assigning, by the transceiver, a phase shift to the plurality of carriers;

5 Attorney Docket No.: 6936-47-CON-DIV-CON-3
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wherein the phase shift is based on a predetermined equation that depends on the carrier

humber,

wherein the phase shift is independent of any bit value carried by the plurality of carriers,

and

wherein the phase shift of a first carrier of the plurality of carriers is different than the

phase shift of a second carrier of the plurality of carriers.

36.

37.

38.

39.

access.

40.

41.

(New) The media of claim 35, wherein the transceiver is a cable transceiver.

(New) The media of claim 35, wherein the transceiver is a DSL transceiver.

(New) The media of claim 35, wherein the transceiver is a wireless transceiver.,

(New) The media of claim 35, wherein the transceiver is for high speed internet

(New) The media of claim 35, wherein the transceiver is for transporting video.

(New) The media of claim 35, wherein the transceiver is a DSL transceiver

connected to a pair of twisted wires of a telephone subscriber system.

6 Attorney Docket No.: 6936-47-CON-DIV-CON-3
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REMARKS/ARGUMENTS

By this amendment, claims 1-20 are canceled without prejudice or disclaimer and new

claims 21-41 have been added.

Additionally, a substitute specification is provided herewith that amends the specification
in the same manner as the patent application.

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: ]

////7
—Tason I, Vick
//Iji;gistration No. 45,285
1560 Broadway, Suite 1200
Denver, Colorado 80202-5141

v Pec ‘R (303) 863-9700

7 Attorney Docket No.: 6936-47-CON-DIV-CON-3
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A System and Mecthod for Scrambling the Phase of the Carriers in a Multicarrier

Communications System

Related Application

This application claims the benefit of the filing date of copending U.S. Provisional
Application, Serial No. 60/164,134, filed November 9, 1999, entitled “A Method For Randomizing
The Phase Of The Carriers In A Multicarrier Communications System To Reduce The Peak To
Average Power Ratio Of The Transmitted Signal,” the entirety of which provisional application is

incorporated by reference herein.

Field of the Invention

This invention relates to communications systems using multicarrier modulation. More
particularly, the invention relates to multicarrier communications systems that lower the peak-to-
average power ratio (PAR) of transmitted signals.

Background of the Invention

In a conventional multicarricr communications system, transmitters communicate over a
communication channel using multicarrier modulation or Discrete Multitone Modulation (DMT).
Carrier signals (carriers) or sub-channels spaced within a usable frequency band of the
communication channel are modulated at a symbol (i.e., block) transmission rate of the system. An
input signal, which includes input data bits, is sent to a DMT transtuitter, such as a DMT modem.

The DMT transmitter typically modulates the phase characteristic, or phase, and amplitude of the
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carrier signals using an Inverse Fast Fourier Transform (IFFT) to generate a time domain signal, or -
transmission signal, that represents the input signal. The DMT transmitter transmits the transmission
signal, which is a linear combination of the multiple carriers, to a DMT receiver over the
communication channel.

The phase and amplitude of the carrier signals of DMT transmission signal can be considered
random because the phase and amplitude result _fTom the modulation of an arbitrary sequence of
input data bits comprising the transmitted information. Therefore, under the condition that the
modulated data bit stream is random, the DMT transmission signal can be approximated as having a
Gaussian probability distribution. A bit scrambler is often used in the DMT transmitter to scramble
the input data bits before the bits are modulated to assure that the transmitted data bits are random
and, consequently, that the modulation of those bits produces a DMT transmission signal with a
Gaussian probability distribution.

With an appropriate allocation of transmit power levels to the carriers or sub-channels, such a
system provides a desirable performance. Further, gencrating a transmission signal with a Gaussian
probability distribution is important in order to transmit a transmission signal with a low peak-to-
average ratio (PAR), or peak-to-average power ratio. The PAR of a transmission signal is the ratio
of the instantaneous peak value (i.e., maximun magnitude) of a signal parameter (e.g., voltage,
current, phase, frequency, power) to the time-averaged value of the signal parameter. In DMT
systems, the PAR of the transmitted signal 1s determined by the probability of the random
transmission signal reaching a certain peak voltage during the time interval required for a certain
number of symbols. An example of the PAR of a transmission signal transmitted from a DMT

transmitter is 14.5 dB, which is equivalent to having a 1E-7 probability of clipping. The PAR of a
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transmission signal transmitted and received in a DMT communication system is an important
consideration in the design of the DMT communication system because the PAR of a signal affects
the communication system’s total power consumption and component linearity requirements of the
system.

If the phase of the modulated carriers is not random, then the PAR can increase greatly.
Examples of cases where the phases of the modulated carrier signals are not random are when bit
scramblers are not used, multiple carrier signals are used to modulate the same input data bits, and
the constellation maps, which are mappings of input data bits to the phase of a carrier signal, used
for modulation are not random enough (i.e., a zero value for a data bit corresponds to a 90 degree
phase characteristic of the DMT carrier signal and a one value for a data bit corresponds to a —90
degree phase characteristic of the DMT carrier signal). An increased PAR can result in a system
with high power consumption and/or with high probability of clipping the transmission signal. Thus,
there remains a need for a system and method that can effectively scramble the phase of the
modulated carrier signals in order to provide a low PAR for the transmission signal.

Summary of the Invention

The present invention features a system and method that scrambles the phase characteristics
of the modulated carrier signals in a transmission signal. In one aspect, a value is associated with
each carrier signal. A phase shift is computed for each carrier signal based on the valuc associated
with that carrier signal. The value is determined independently of any input bit value carried by that
carrier signal. The phase shift computed for each carrier signal is combined with the phase
characteristic of that carrier signal to substantially scramble the phas;: characteristics of the carrier

signals.
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In one embodiment, the input bit stream is modulated onto the carrier signals having the
substantially scrambled phase characteristic to produce a transmission signal with a reduced peak-to-
average power ratio (PAR). The value is derived from a predetermined parameter, such as a random
number generator, a carrier number, a DMT symbol count, a superframe count, and a hyperframe
count. In another embodiment, a predetermined transmission signal is transmitted when the
amplitude of the transmission signal exceeds a certain level.

In another aspect, the invention features a method wherein a value is associated with each
carrier signal. The value is determined independently of any input bit value carried by that carrier
signal. A phase shift for each carrier signal is computed based on the value associated with that
carrier stgnal. The transmission signal is demodulated using the phase shift computed for each
carrier signal.

In another aspect, the invention features a system comprising a phase scrambler that
computes a phase shift for each carrier signal based on a value associated with that carrier signal.
The phase scrambler also combines the phase shift computed for each carrier signal with the phase
characteristic of that carrier signal to substantially scramble the phase characteristic of the carrier
signals. In one embodiment, a modulator, in communication with the phase scrambler, modulates
bits of an input signal onto the carrier signals having the substantially scrambled phase
characteristics to produce a transmission signal with a reduced PAR.

Description of the Drawings

The invention is pointed out with particularity in the appended claims. The advantages of the

invention described above, as well as further-advantages of the invention, may be better understood
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by reference to the following description taken in conjunction with the accompanying drawings, in
which:

Fig. 1 is a block diagram of an embodiment of a digital subscriber line communications
system including a DMT (discrete multitone modulation) transceiver, in communication with a
remote transceiver, having a phase scrambler for substantially scrambling the phase characteristics
of carrier signals; and

Fig. 2 is a flow diagram of an embodiment of a process for scrambling the phase
characteristics of the carrier signals in a transmission signal- |

Detailed Description

Fig. 1 shows a digital subscriber line (DSL) communication system 2 including a discrete
multitone (DMT) transceiver 10 in communication with a remote transceiver 14 over a
communication channel 18 using a transmission signal 38 having a plurality of carrier signals. The
DMT transceiver 10 includes a DMT transmitter 22 and a DMT receiver 26. The remote transceiver
14 includes a transmitter 30 and a receiver 34. Although described with respect to discrete multitone
modulation, the principles of the invention apply also to other types of multicarrier modulation, such
as, but not limited to, orthogonally multiplexed quadrature amplitude modulation (OQAM), discrete
wavelet multitone (DWMT) modulation, and orthogonal frequency division multiplexing (OFDM).

The communication channel 18 provides a downstream transmission path from the DMT
transmitter 22 to the remote receiver 34, and an upstream transmission path from the remote
transmitter 30 to the DMT receiver 26. In one embodiment, the communication channel 18 is a pair
of twisted wires of a telephone subscriber line. In other embodiments, the communication channel

18 can be a fiber optic wire, a quad cable, consisting of two pairs of twisted wires, or a quad cable
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that is one of a star quad cable, a Dieselhorst-Martin quad cable, and the like. In a wireless
communication system wherein the transceivers 10, 14 are wireless modems, the communication
channel 18 is the air through which the transmission signal 38 travels between the transceivers 10,
14.

By way of example, the DMT transmitter 22 shown in Fig. | includes a quadrature amplitude
modulation (QAM) encoder 42, a modulator 46, a bit allocation table (BAT) 44, and a phase
scrambler 66. The DMT transmitter 22 can also include a bit scrambler 74, as described further
below. The remote transmitter 30 of the remote transceiver 14 comprises equivalent components as
the DMT transmitter 22. Although this embodiment specifies a detailed description of the DMT
transmitter 22, the inventive concepts apply also to the receivers 34, 36 which have similar
components to that of the DMT transmitter 22, but performn inverse functions in a reverse order.

The QAM encoder 42 has a single input for receiving an input serial data bit stream 54 and
multiple parallel outputs to transmit QAM symbols 58 generated by the QAM encoder 42 from the
bit stream 54. In general, the QAM encoder 42 maps the input serial bit-stream 54 in the time
domain into paraliel QAM symbols 58 in the frequency domain. In particular, the QAM encoder 42
maps the input serial data bit stream 54 into N parallel quadrature amplitude modulation (QAM)
constellation points 58, or QAM symbols 58, where N represents the number of carrier signals
generated by the modulator 46. The BAT 44 is in communication with the QAM encoder 42 to
specify the number of bits carried by each carrier signal. The QAM symbols 58 represent the
amplitude and the phase characteristic of each carrier signal.

The modulator 46 provides functionality associated with the DMT modulation and

transforms the QAM symbols 58 into DMT symbols 70 each comprised of a plurality of time-

Page 261 of 284



10

20

domain samples. The modulator 46 modulates each carrier signal with a different QAM symbol 58.

. As a result of this modulation, carrier signals have phase and amplitude characteristics based on the

QAM symbol 58 and therefore based on the input-bit stream 54. In particular, the modulator 46 uses
an inverse fast Fourier transform (IFFT) to change the QAM symbols 58 into a transmission signal
38 comprised of a sequence of DMT symbols 70. The modulator 46 changes the QAM symbols 58
into DMT symbols 70 through modulation of the carrier signals. In another embodiment, the
modulator 46 uses the inverse discrete Fourier transform (IDFT) to change the QAM symbols 58
into DMT symbols 70. In one embodiment, a pilot tone is included in the transmission signal 38 to
provide a reference signal for coherent demodulation of the carrier signals in the remote receiver 34
during reception of the transmission signal 38.

The modulator 46 also includes a phase scrambler 66 that combines a phase shift computed
for each QAM-modulated carrier signal with the phase characteristic of that carrier signal.
Combining phase shifts with phase characteristics, in accordance with the principles of the
invention, substantially scrambles the phase characteristics of the carrier signals in the transmission

signal 38. By scrambling the phase characteristics of the carrier signals, the resulting transmission

“signal 38 has a substantially minimized peak-to-average (PAR) power ratio. The phase scrambler 66

can be part of or external to the modulator 46. Other embodiments of the phase scrambler 66
include, but are not limited to, a software program that is stored in local memory and is executed on
the modulator 46, a digital signal processor (DSP) capable of performing mathematical functions and
algorithms, and the like. The remote receiver 34 similarly includes a phase scramblcr 66’ for use
when demodulating carrier signals that have had their phase characteristics adjusted by the phase

scrambler 66 of the DMT transceiver 10.

Page 262 of 284



10

15

20

To compute a phase shift for each carrier signal, the phase scrambler 66 associates one or
more values with that carrier signal. The phase scrambler 66 determines each value for a carrier
signal independently of the QAM symbols 58, and, therefore, independently of the bit value(s)
modulated onto the carrier signal. The actual value(s) that the phase scrambler 66 associates with
each carrier signal can be derived from one or more predefined parameters, such as a pseudo-random
number generator (pseudo-RNG), a DMT carrier number, a DMT symbol count, a DMT superframe
count, a DMT hyperframe count, and the like, as described in more detail below. Irrespective of the
technique used to produce each value, the same téchnique is used by the DMT transmitter 22 and the
remote receiver 34 so that the value associated with a given carrier signal is known ét both ends of
the communication channel 18.

The phase scrambler 66 then solves a predetermined equation to compute a phase shift for
the carrier signal, using the value(s) associated with that carrier signal as input that effects the output
of the equation. Any equation suitable for computing phase shifts can be used to compute the phase
shifts. When the equation is independent of the bit values of the input serial bit stream 54, the
computed phase shifts are also independent of such bit values.

In one embodiment (shown in phantom), the DMT transmitter 22 includes a bit scrambler 74,
which receives the input serial bit stream 54 and outputs data bits 76 that are substantially
scrambled. The substantially scrambled bits 76 are then passed to the QAM encoder 42. When the
bit scrambler 74 is included in the DMT transmitter 22, the operation of the phase scrambler 66
further assures that the transmission signal 38 has a Gaussian probability distribution and, therefore,

a substantially minimized PAR.
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Fig. 2 shows embodiments of a process used by the DMT transmitter 22 for adjusting the
phase characteristic of each carrier signal and combining these carrier signals to produce the
transmission signal 38. The DMT transmitter 22 generates (step 100) a value that is associated with
a carrier signal. Bccause the value is being used to alter the phase characteristics of the carrier
signal, both the DMT transmitter 22 and the remote receiver 34 must recognize the value as being
associated with the carrier signal. Either the DMT transmitter 22 and the remote receiver 34
independently derive the associated value, or one informs the other of the associated value. For
example, in one embodiment the DMT transmitter 22 can derive the value from a pseudo-RNG and
then transmit the generated value to the remote receiver 34. In another embodiment, the remote
receiver 34 similarly derives the value from the same pseudo-RNG and the same seed as used by the
transmitter (i.e., the transmitter pseudo-RNG produces the same series of random numbers as the
receiver pseudo-RNG).

As another example, the DMT transmitter 22 and the remote receiver 34 can each maintain a
symbol counter for counting DMT symbols. The DMT transmitter 22 increments its symbol counter
upon transmitting a DMT symbol; the remote receiver 34 upon receipt. Thus, when the DMT
transmitter 22 and the remote receiver 34 both use the symbol count as a value for computing phase
shifts, both the DMT transmitter 22 and remote receiver 34 “know” that the value is associated with
a particular DMT symbol and with each carrier signal of that DMT symbol.

Values can also be derived from other types of predefined parameters. For example, if the
predefined parameter is the DMT carrier number, then the value associated with a particular carrier
signal is the carrier number of that signal within the DMT symbol. The number of a carrier signal

represents the location of the frequency of the carrier signal relative to the frequency of other carrier
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signals within a DMT symbol. For example, in one embodiment the DSL communication system 2
provides 256 carrier signals, each separated by a frequency of 4.3125 kHz and spanning the
frequency bandwidth from 0 kHz to 1104 kHz. The DMT transmitter 22 numbers the carrier signals
from 0 to 255. Therefore, “DMT carrier number 50” represents the 51st DMT carrier signal which is
located at the frequency of 215.625 kHz (i.c., 51 x 4.3125 kHz).

Again, the DMT transmitter 22 and the remote receiver 34 can know the value that is
associated with the carrier signal because both the DMT transmitter 22 and the remote receiver 34
use the same predefined parameter (here, the DMT carrier number) to make the value-carrier signal
association. In other embodiments (as exemplified above with the transmitter pseudo-RNG), the
DMT transmitter 22 can transmit the value to the remote receiver 34 (or vice versa) over the
communication channel 18.

In other embodiments, other predefined parameters can be used in conjunction with the
symbol count. One example of such a predefined parameter is the superframe count that increments
by one every 69 DMT symbols. One exemplary implementation that achieves the superframe
counter is to perform a modulo 68 operation on the symbol count. As another example, the DMT
transmitter 22 can maintain a hyperframe counter for counting hyperframes. An exemplary
implementation of the hyperframe count is to perform a modulo 255 operation on the superframe
count. Thus, the hyperframe count increments by one each time the superframe count reaches 255.

Accordingly, it is seen that some predefined parameters produce values that vary from carrier
signal to carrier signal. For example, when the predefined paramecter is the DMT carrier number,
values vary based on the frequency of the carrier signal. As another example, the pseudo-RNG

generates a new random value for each carrier signal..
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Page 265 of 284



15

20

Other predefined parameters produce values that vary from DMT symbol 70 to DMT éymbol
70. For example, when the predefined parameter is the symbol count, the superframé count, or
hyperframe count, valucs vary based on the numerical position of the DMT symbol 70 within a
sequence of symbols, superframes, or hyperframes. Predefined parameters such as the pseudo-RNG,
symbol count, superframe count, and superframe can also be understood to be parameters that vary
values over time. Any one or combination of the predefined parameters can provide values for input
to the equation that computes a phase shift for a given carrier signal.

In one embodiment, the phase scrambling is used to avoid clipping of the transmission signal
38 ona DMT symbol 70 by DMT symbol 70 basis. In this embodiment, the DMT transmitter 22
uses a value based on a predefined parameter that varies over time, such as the symbol count, to
compute the phase shift. It is to be understood that other types of predefined parameters that vary
the values associated with carrier signals can be used to practice the principles of the invention. As
described above, the transceivers 10, 14 may communicate (step 110) the values to synchronize their
use in modulating and demodulating the carrier signals.

The DMT transmitter 22 then computes (step 115) the phase shift that is used to adjust the
phase characteristic of each carrier signal. The amount of the phase shift combined with the phase
characteristic of each QAM-modulated carrier signal depends upon the equation used and the one or
more values associated with that carrier signal.

The DMT transmitter 22 then combines (step 120) the phase shift computed for each carrier
signal with the phase characteristic of that carrier signal. By scrambling the phase characteristics of
the carrier signals, the phase scrambler 66 reduces (with respect to unscrambled phase

characteristics) the combined PAR of the plurality of carrier signals and, consequently, the

"

Page 266 of 284



10

15

transmission signal 38. The following three phase shifting examples, PS #1 — PS #3, illustrate
methods used by the phase scrambler 66 to combine a computed phase shift to the phase
characteristic of each carrier signal.

Phase Shifting Example #1

Phase shifting example #1 (PS #1) corresponds to adjusting the phase characteristic of the
QAM-modulated carrier signal associated with a carrier number N by N x 1;— , modulo (mod) 2x. In
this example, a carrier signal having a carrier number N equal to 50 has a phase shift added to the
phase characteristic of that carrier signal equal to 50x %(mod 27) = %][ . The carrier signal with a
carrier number N equal to 51 has a phase shift added to the phase characteristic of that carrier signal'
equal to 5 Ix—;i(mod 27) =z . The carrier signal with a carrier number N equal to 0 has no phase

shift added to the phase characteristic of that carrier signal.
Phase Shifting Example #2

Phase shifting example #2 (PS #2) corresponds to adjusting the phase characteristic of the

QAM-modulated carrier signal associated with a carrier number N by (N + M) <= , mod 27, where
g y 4

M is the symbol count. In this example, a carrier signal having a carrier number N equal to 50 on

DMT symbol count M equal to 8 has a phase shift added to the phase characteristic of that carrier
signal equal to (50+8)x %(modil;r) = % . The carrier signal with the same carrier number N equal
to 50 on the next DMT symbol count M equal to 9 has a phase shift added to the phase characteristic

of that carrier signal equal to (50+9)x Z—(mod 2r)= %—ii .

12

Page 267 of 284



10

15

20

Phase Shifting Example #3

Phase shifting example #3 (PS #3) corresponds to adjusting the phase characteristic of the

QAM-modulated carrier signal associated with a carrier number N by (X, ) x %, mod 27, where Xy

is an array of N pseudo-random numbers. In this example, a carrier signal having a carrier number

N equal to 5 and Xy equal to [3, 8, 1,4, 9, 5, ...] has a phase shift added to the phase characteristic
of the carrier signal that is equal to (9) x %(mod 27) = % . (Note that 9 is the 5" value in Xn.) The

carrier signal with a carrier number N equal to 6 has a phase shift added to the phase characteristic of

the carrier signal equal to (5)x %(mod 27) = 5?” .

It is to be understood that additional and/or different phase shifting techniques can be used by
the phase scrambler 66, and that PS #1, #2, and #3 are merely illustrative examples of the principles
of the invention. The DMT transmitter 22 then combines (step 130) the carrier signals to form the
transmission signal 38. If the transmission signal is not clipped, as described below, the DMT
transmitter 22 consequently transmits (step 160) the transmission signal 38 to the remote receiver 34.
Clipping of Transmission Signals

A transmisston signal 38 that has high peak values of voltage (i.e., a high PAR) can induce
non-linear distortion in the DMT transmitter 22 and the communication channel 18. One form of
this non-linear distortion of the transmission signal 38 that may occur is the limitation of the
amplitude of the transmission signal 38 (i.e., clipping). For example, a particular DMT symbol 70
clips in the time domain when one or more time domain samples in that DMT symbol 70 are larger

than the maximum allowed digital value for the DMT symbols 70.. In multicarrier communication
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systems when clipping occurs, the transmission signal 38 does not accurately represent the input
serial data bit signal 54.

In one embodiment, the DSL communication system 2 avoids the clipping of the
transmission signal 38 on a DMT symbol 70 by DMT symbol 70 basis. The DMT transmitter 22
detects (step 140) the clipping of the transmission signal 38. If a particular DMT symbol 70 clips in
the time domain to produce a clipped frransmission signal 38, the DMT transmitter 22 substitutes
(step 150) a predefined transmission signal 78 for the clipped transmission signal 38.

The predefined transmission signal 78 has the same duration as a DMT symbol 70 (e.g., 250
ms) in order to maintain symbol timing between the DMT transmitter 22 and the remote receiver 34.
The predefined transmission signal 78 is not based on (i.e., independent of) the modulated input data
bit stream 54; it is a bit value pattern that is recognized by the remote receiver 34 as a substituted
signal. In one embodiment, the predefined transmission signal 78 is a known pseudo-random
sequence pattern that is easily detected by the remote receiver 34. In another embodiment, the
predefined transmission signal 78 is an “all zeros” signal, which is a zero voltage signal produced at
the DMT transmitter 22 output (i-e., zero volts modulated on all the carrier signals). In addition to
easy detection by the remote receiver 34, the zero voltage signal reduces the power consumption of
the DMT transmitter 22 when delivered by the DMT transmitter 22. Further, a pilot tone is included
in the predefined transmission signal 78 to provide a reference signal for coherent demodulation of
the carrier signals in the remote receiver 34 during reception of the predefined transmission signal
78.

After the remote receiver 34 receives the transmission signal 38, the remote receiver 34

determines if the transmission signal 38 is cquivalent to the predefined transmission signal 78. In
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one embodiment, when the remote receiver 34 identifies the predefined transmission signal 78, the
remote receiver 34 ignores (i.e., discards) the predefined transmission signal 78.

Following the transmission of the predefined transmission signal 78, the phase scrambler 66
shifts (step 120) the phase characteristic of the QAM-modulated carrier signals (based on one of the
predefined parameters that varics over time). For example, consider that a set of QAM symbols 58
produces a DMT symbol 70 comprising a plurality of time domain samples, and that one of the time
domain samples is larger than the maximum allowed digital value for the DMT symbol 70.
Therefore, because the transmission signal 38 would be clipped when sent to the remote receiver 34,
the DMT transmitter 22 sends the predefined transmission signal 78 instead.

After transmission of the predefined transmission signal 78, the DMT transmitter 22 again
attempts to send the same bit values that produced the clipped transmission signal 38 in a subsequent
DMT symbol 70°. Because the generation of phase shifts in this embodiment is based on values that
vary over time, the phase shifts computed for the subsequent DMT symbol 70’ are different than
those that were previously computed for the DMT symbol 70 with the clipped time domain sample.
These different phase shifts are combined to the phase characteristics of the modulated carrier
signals to produce carrier signals of the subsequent DMT symbol 70 with different phase
characteristics than the carrier signals of the DMT symbol 70 with the clipped time domain sample.

DMT communication systems 2 infrequently produce transmission signals 38 that clip (e.g.,
approximately one clip every 10’ time domain samples 70). However, if the subsequent DMT
symbol 70’ includes a time domain sample that clips, then the predefined transmission signal 78 is
again transmitted (step 150) to the remote receiver 34 instead of the clipped transmission signal 38.

The clipping time domain sample may be on the same or on a different carrier signal than the

15
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previously clipped DMT symbol 70. The DMT transmitter 22 repeats the transmission of the
predefined transmission signal 78 until the DMT transmitter 22 produces a subsequent DMT symbol
70’ that is not clipped. When the DMT transmitter 22 produces a DMT symbol 70’ that is not
clipped, the DTM transmitter 22 transmits (step 160) the transmission signal 38 to the remote
receiver 34. The probability of a DMT symbol 70 producing a transmission signal 38 that clips in
the time domain depends on the PAR of the transmission signal 38. ‘

For example, the following phase shifting example, PST #4, illustrates the method used by
the phase scrambler 66 to combine a different phase shift to the phase characteristic of each carrier
signal to avoid the clipping of the transmission signal 38.

Phase Shifting Example #4

Phase shifting example #4 (PS #4) corresponds to adjusting the phase characteristic of the

carrier signal associated with a carrier number N by%x (M + N), mod 2n, where M is the DMT

symbol count. In this example, if.the DMT symbol 70 clips when the DMT symbol count M equals
5, the predefined transmission signal 78 is transmitted instead of the current clipped transmission
signal 38. On the following DMT symbol period, the DMT count M equals 6, thereby causing a
different set of time domain samples to be generated for the subsequent DMT symbol 70°, although
the QAM symbols 58 used to produce both DMT symbols 70, 70’ are the same.

If this different set of time domain samples (and consequently the transmisston signal 38) is
not clipped, the DMT transmitter 22 sends the transmission signal 38. If one of the time domain
samples in the different set of time domain samples 70 (and consequently the transmission signal 38)
is clipped, then the DMT transmitter 22 sends the predefined transmission signal 78 again. The

process continucs until a DMT symbeol 70 is produced without a time domain sample 70 that is
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clipped. In one embodiment, the transmitter 22 stops attempting to produce a non-clipped DMT
symbol 70’for the particular set of QAM symbols 58 after generating a predetermined number of
clipped DMT symbols 70°. At that moment, the transmitter 22 can transmit the most recently
produced clipped DMT symbol 70° or the predetermined transmission signal 78.

The PAR of the DSL communication system 2 is reduced because the predefined
transmission signal 78 is sent instead of the transmission signal 38 when the DMT symbol 70 clips.
For example, a DMT communication system 2 that normally has a clipping probability of 107 for
the time domain transmission signal 38 can therefore operate with a 10 probability of clipping and
a lower PAR equal to 12.8 dB (as compared to 14.5 dB). When operating at a 107 probability of

clipping, assuming a DMT symbol 70 has 512 time-domain samples 70, the DMT transmitter 22

s
experiences one clipped DMT symbol 70 out of every ;?2

,or 195 DMT symbols 70. This results

in the predefined (non-data carrying) transmission signal 78 being transmitted, on average, once
every 195 DMT symbols. Although increasing the probability of clipping to 10 results in
approximately a 0.5% (1/195) decrease in throughput, the PAR of the transmission signal 38 is
reduced by 1.7 dB, which reduces transmitter complexity in the form of power consumption and
component linearity.

While the invention has been shown and described with reference to specific preferred
embodiments, it should be understood by those skilled in the art that various changes in form and
detail may be made fherein without departing from the spirit and scope of the invention as defined
by the following claims. For example, although the specification uses DSL to describe the
invention, it is to be understood that various form of DSL can be used, e.g., ADSL, VDSL, SDSL,

HDSL, HDSL2, or SHDSL. It is also to be understood that the principles of the invention apply to

17

Page 272 of 284



various types of applications transported over DSL systems (e.g., telecommuting, video

conferencing, high speed Internet access, video-on demand).
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What is Claimed:

1. In a multicarrier modulation system including a first transceiver in communication
with a second transceiver using a transmission signal having a plurality of carrier signals for
modulating an input bit stream, each carrier signal having a phase characteristic associated
with the input bit stream, a method for scrambling the phase characteristics of the carrier
signals comprising:

associating cach carrier signal with a value determined independently of any input bit

value carried by that carrier signal;

computing a phase shift for each carrier signal based on the value associated with that

carrier signal; and

combining the phase shift computed for each carrier signal with the phase

characteristic of that carrier signal so as to substantially scramble the phase characteristics of

the plurality of carrier signals.

2. The method of claim 1 further comprising modulating bits of the input bit stream
onto the carrier signals having the substantially scrambled phase characteristics to produce a

transmission signal with a reduced peak-to-average power ratio (PAR).

3. The method of claim 1 further comprising independently deriving the value

associated with each carrier signal at each transceiver.

4. The method of claim 1 further comprising transmitting the value associated with each

carrier signal from one transceiver to the other transceiver.
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5. The method of claim 1 further comprising maintaining synchronization between the

transceivers using the value associated with each carrier signal.

6. The method of claim 1 wherein the value varies with each carrier signal.

7. The method of claim 1 wherein the value varies with each DMT symbol.

8. The method of claim 1 wherein the valuc is derived from a predetermined parameter.

9. The method of claim 8 wherein the predefined parameter is a carrier number.

10. The method of claim 8 wherein the predefined parameter is a symbol count.

11. The method of claim 8 wherein the predefined parameter is a hyperframe count.

12. The method of claim 8 wherein the predefined parameter is a superframe count.

13. The method of claim 1 further comprising scrambling the bits of the input bit stream.

14. The method of claim 1 further comprising transmitting a predetermined transmission

signal when the amplitude of the transmission signal exceeds a certain level.

15. The method of claim 14 wherein the predetermined transmission signal comprises a

predetermined pattern of bits.
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16. The method of claim 14 wherein the predetermined transmission signal comprises a

pilot tone.

17. The method of claim 16 wherein the pilot tone is used to maintain timing

synchronization between the first transceiver and the second transceiver.

18. The method of claim 15 wherein each bit value in the predetermined pattern of bits

is a zero valuc.

19. The method of claim 15 wherein the predetermined pattern of bits is a pseudo-

random sequence pattern.

20. In a multicarrier modulation system including a first transceiver in
communication with a second transceiver using a transmission signal having a plurality of
carrier signals for modulating an input bit stream, each carrier signal having a phase
characteristic with the input bit stream, a method for scrambling the phase characteristics of
the carrier signals comprising:

associating each carrier signal with a value determined independently of any input bit

value carricd by that carrier signal;

computing a phase shift for each carrier signal based on the value associated with that
carrier signal; and

demodulating the transmission signal using the phase shift computed for each carrier

signal.
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Abstract

A system and method that scrambles the phase characteristic of a carrier signal are described.
The scrambliné of the phase characteristic of each carrier signal includes associating a value with
each carrier signal and computing a phase shift for each carrier signal based on the value associated
with that carrier signal. The value is determined independently of any input bit value carried by that
carrier signal. The phase shift computed for each carrier signal is combined with the phase
characteristic of that carrier signal so as to substantially scramble the phase characteristic of the
carrier signals. Bits of an input signal are modulated onto the carrier signals having the substantially

scrambled phase characteristic to produce a transmission signal with a reduced PAR.
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| A-System and Method for SerasablingDescrambling the Phase of ¢he-Carriers in a

Multicarrier Communications System
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11/211,535, filed August 26, 2005, now UL.S, Patent No. 7,292,627, which 18 a continuation
of U.8. Application No. 09/710,316, filed on November 9, 2000, now 11.8. Patent No.
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Provisional Application, Serial No. 60/164,134, filed November 9, 1999, entitled "A Method
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For Randomizing The Phase Of The Carriers In A Multicarrier Communications System To
Reduce The Peak To Average Power Ratio Of The Transmitted Signal," ¢ach which arethe

sfoi-eash-viishprovisionshapphication-s incorporated by reference herein_in their
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__________________

Field of the Invention

This invention relates to communications systems using multicarrier modulation.
More particularly, the invention relates to multicarrier communications systems that lower
the peak-to-average power ratio (PAR) of transmitted signals.

Background of the Invention

In a conventional multicarrier communications system, transmitters communicate
over a communication channel using multicarrier modulation or Discrete Multitone
Modulation (DMT). Carrier signals (carriers) or sub-channels spaced within a usable
frequency band of the communication channel are modulated at a symbol (i.e., block)
transmission rate of the system. An input signal, which includes input data bits, is sent to a
DMT transmitter, such as a DMT modem. The DMT transmitter typically modulates the
phase characteristic, or phase, and amplitude of the carrier signals using an Inverse Fast

Fourier Transform (IFFT) to generate a time domain signal, or transmission signal, that
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represents the input signal. The DMT transmitter transmits the transmission signal, which is a
linear combination of the multiple carriers, to a DMT receiver over the communication
channel.

The phase and amplitude of the carrier signals of DMT transmission signal can be
considered random because the phase and amplitude result from the modulation of an
arbitrary sequence of input data bits comprising the transmitted information. Therefore,
under the condition that the modulated data bit stream is random, the DMT transmission
signal can be approximated as having a Gaussian probability distribution. A bit scrambler is
often used in the DMT transmitter to scramble the input data bits before the bits are
modulated to assure that the transmitted data bits are random and, consequently, that the
modulation of those bits produces a DMT transmission signal with a Gaussian probability
distribution.

With an appropriate allocation of transmit power levels to the carriers or sub-
channels, such a system provides a desirable performance. Further, generating a transmission
signal with a Gaussian probability distribution is important in order to transmit a
transmission signal with a low peak-to-average ratio (PAR), or peak-to-average power ratio.
The PAR of a transmission signal is the ratio of the instantaneous peak value (i.e., maximum
magnitude) of a signal parameter (e.g., voltage, current, phase, frequency, power) to the time-
averaged value of the signal parameter. In DMT systems, the PAR of the transmitted signal is
determined by the probability of the random transmission signal reaching a certain peak
voltage during the time interval required for a certain number of symbols. An example of the
PAR of a transmission signal transmitted from a DMT transmitter is 14.5 dB, which is
equivalent to having a 1E-7 probability of clipping. The PAR of a transmission signal
transmitted and received in a DMT communication system is an important consideration in
the design of the DMT communication system because the PAR of a signal affects the
communication system's total power consumption and component linearity requirements of
the system.

If the phase of the modulated carriers is not random, then the PAR can increase
greatly. Examples of cases where the phases of the modulated carrier signals are not random

are when bit scramblers are not used, multiple carrier signals are used to modulate the same
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input data bits, and the constellation maps, which are mappings of input data bits to the phase
of a carrier signal, used for modulation are not random enough (i.c., a zero value for a data
bit corresponds to a 90 degree phase characteristic of the DMT carrier signal and a one value
for a data bit corresponds to a -90 degree phase characteristic of the DMT carrier signal). An
increased PAR can result in a system with high power consumption and/or with high
probability of clipping the transmission signal. Thus, there remains a need for a system and
method that can effectively scramble the phase of the modulated carrier signals in order to

provide a low PAR for the transmission signal.
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Summary of the Invention
The present invention features a system and method that scrambles the phase

characteristics of the modulated carrier signals in a transmission signal. In one aspect, a value
is associated with each carrier signal. A phase shift is computed for each carrier signal based
on the value associated with that carrier signal. The value is determined independently of any
input bit value carried by that carrier signal. The phase shift computed for each carrier signal
is combined with the phase characteristic of that carrier signal to substantially scramble the
phase characteristics of the carrier signals.

In one embodiment, the input bit stream is modulated onto the carrier signals having
the substantially scrambled phase characteristic to produce a transmission signal with a
reduced peak-to-average power ratio (PAR). The value is derived from a predetermined
parameter, such as a random number generator, a carrier number, a DMT symbol count, a
superframe count, and a hyperframe count. In another embodiment, a predetermined
transmission signal is transmitted when the amplitude of the transmission signal exceeds a
certain level.

In another aspect, the invention features a method wherein a value is associated with
each carrier signal. The value is determined independently of any input bit value carried by
that carrier signal. A phase shift for each carrier signal is computed based on the value
associated with that carrier signal. The transmission signal is demodulated using the phase
shift computed for each carrier signal.

In another aspect, the invention features a system comprising a phase scrambler that
computes a phase shift for each carrier signal based on a value associated with that carrier
signal. The phase scrambler also combines the phase shift computed for each carrier signal
with the phase characteristic of that carrier signal to substantially scramble the phase
characteristic of the carrier signals. In one embodiment, a modulator, in communication with
the phase scrambler, modulates bits of an input signal onto the carrier signals having the
substantially scrambled phase characteristics to produce a transmission signal with a reduced

PAR.

Page 283 of 284



10

15

20

25

Marked-Up Substitute Specification
Attorney Docket No. 6936-47-CON-DIV-CON-3

Description of the Drawings

The invention is pointed out with particularity in the appended claims. The
advantages of the invention described above, as well as further advantages of the invention,
may be better understood by reference to the following description taken in conjunction with
the accompanying drawings, in which:

FIG. 1 is a block diagram of an embodiment of a digital subscriber line
communications system including a DMT (discrete multitone modulation) transceiver, in
communication with a remote transceiver, having a phase scrambler for substantially
scrambling the phase characteristics of carrier signals; and

FIG. 2 is a flow diagram of an embodiment of a process for scrambling the phase
characteristics of the carrier signals in a transmission signal.

Detailed Description

FIG. 1 shows a digital subscriber line (DSL) communication system 2 including a
discrete multitone (DMT) transceiver 10 in communication with a remote transceiver 14 over
a communication channel 18 using a transmission signal 38 having a plurality of carrier
signals. The DMT transceiver 10 includes a DMT transmitter 22 and a DMT receiver 26. The
remote transceiver 14 includes a transmitter 30 and a receiver 34. Although described with
respect to discrete multitone modulation, the principles of the invention apply also to other
types of multicarrier modulation, such as, but not limited to, orthogonally multiplexed
quadrature amplitude modulation (OQAM), discrete wavelet multitone (DWMT) modulation,
and orthogonal frequency division multiplexing (OFDM).

The communication channel 18 provides a downstream transmission path from the
DMT transmitter 22 to the remote receiver 34, and an upstream transmission path from the
remote transmitter 30 to the DMT receiver 26. In one embodiment, the communication
channel 18 is a pair of twisted wires of a telephone subscriber line. In other embodiments, the
communication channel 18 can be a fiber optic wire, a quad cable, consisting of two pairs of
twisted wires, or a quad cable that is one of a star quad cable, a Dieselhorst-Martin quad

cable, and the like. In a wireless communication system wherein the transceivers 10, 14 are
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