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A0 120 (Rev. 08/10

 
 

  

Mail Stop 3 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

T0:

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

|:l Trademarks or IZPatents. ( E] the patent action involves 35 U.S.C. § 292.):

DATE FILED U .S. DISTRICT COURT
7/17/2014 Transferred to Delaware from Alabama

DEFENDANT

TQ Delta, LLC

  DOCKET NO.
15-CV-121-RGA

PLAINTIFF

ADTRAN, lnc.

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK

1 See Attachment #1

  
  

  
 
  

 

 
 

 

  
 
 

HOLDER OF PATENT OR TRADEMARK

  

 

In the above—entit1ed case, the following patent(s)/ trademark(s) have been included:

DATE IN3C/I1sgIDEI%5 INCLUDED BY
/20 E] Amendment Z Answer I:l Cross Bill [I Other Pleading

1cRll’:‘1;3\:‘/IT‘/LTRERNO %‘}T¥R(f)I;3‘:/E1131: HOLDER OF PATENT OR TRADEMARK
1 See Attachment #2

2

n

 

 
In the above~4:ntit1ed case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

(BY) DEPUTY CLERK 
Copy l—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

DISH

Exhibit 1006 Page 1



DISH 
Exhibit 1006 Page 2

Case 1:15—cv—00121—RGA Document 42 Filed 03/13/15 Page 2 of 4 Page|D #: 1559

Attachment #1

Patent or Trademark No. Date of Patent or Trademark Holder of Patent or Trademark

1.U.

2.U.

5. 7,453,881 B2 11/18/2008 TQ Delta, LLC

S. 7,809,028 B2 10/05/2010 TQ Delta, LLC

3.U. S. 7,978,706 B2 7/12/2011 TQ Delta, LLC

4.U.S. 8,422,511 B2 4/16/2013 TQ Delta, LLC

5.U.5. 5,445,730 B1 9/03/2002 TQ Delta, LLC

6.U.S. 7,292,627 B2 11/6/2007 TQ Delta, LLC

7.U.

8.U.

5. 7,451,379 B2

S. 7,471,721 B2

11/11/2008

12/30/2008

TQ Delta, LLC

TQ Delta, LLC

9.U.5. 7,570,686 B2 8/4/2009

10. U.S. 7,831,890 B2 11/09/2010

TQ Delta, LLC

TQ Delta, LLC

11. U.S. 7,835,430 B2 11/16/2010 TQ Delta, LLC

12. U.S. 7,836,381 B1 11/16/2010 TQ Delta, LLC

13. u.s. 7,844,882 B2 11/30/2010 TQ Delta, LLC

14.
us. 7§89,734 B2 2/15/2011

15. U.S. 7,925,958 B2 04/12/2011

TQ Delta, LLC

TQ Delta, LLC

16.

17.

U.S. 7,978,753 B2 07/12/2011 TQ Delta, LLC

U.S. 7,979,778 B2 07/12/2011 TQ Delta, LLC

18. U.S. 8,073,041 B1 12/6/2011 TQ Delta, LLC

19. U.S. 8,090,008 B2 1/3/2012 TQ Delta, LLC

20. U.S. 8,218,610 B2 7/10/2012 TQ Delta, LLC

21. u.s. 8,238,412 B2 08/07/2012 TQ Delta, LLC

22. U.S. 8,276,048 B2 3 09/25/2012

23. U.S. 8,355,427 B2 1/15/2013

TQ Delta, LLC

TQ Delta, LLC
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Case 1:15—cv—O0121—RGA Document 42 Filed 03/13/15 Page 3 of 4 PagelD #: 1560

. U.S. 8,432,956 B2 4/30/2013 TQ Delta, LLC

. U.S. 8,437,382 B2 5/7/2013 TQ Delta, LLC

. U.S. 8,462,835 B2 6/11/2013 I TQ Delta, LLC
. U.S. 8,495,473 B2 7/23/2013 4 TQ Delta, LLC
. u.5. 8,516,337 B2 O8/20/2013 ‘ TQ Delta, LLC
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Case 1:15—cv—O0121—RGA Document 42 Filed 03/13/15 Page 4 of 4 PageID #: 1561
Attachment #2

PATENT OR DATE OF PATENT
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Case 1:14—cv—O0954-UNA Document 3 Filed 07/17/14 Page 1 of 2 PageID #1 592

A0 120 (Rev. 08/10

Mail Stop 8 REPORT ON THE
TO: Director oflhe U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

1’.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEIVIARK

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

D Trademarks or [Z Patents. I ( E] the patent oction invoTves U.S.C. § é92.):V

DOCKET NO. DATE FILED U.S. DISTRICT COURT
7/18/2014 District of Delaware

PLAINTIFF DEFENDANT

TQ Delta, LLC ADTRAN, Inc.

PATENT OR DATE OF PATENT 9 ‘ ‘
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

I See —
W

3
'714

DATE INCLUDED INCLUDED BY
|:] Amendment I:l Answer I] Cross Bill C] Other Pleading

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

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

DECISION/JUDGEMENT

(BY) DEPUTY CLERK

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

PATENT OR DATE OF PATENT

TRADEMARK NO. OR TRADEMARK

L s 8,090,008 132 1/3/2012 TQ Dena, LLC

US 8,073,041 131 12/6/2011 TQ Delta, LLC
US 7,292,627 132 1 1/6/2007 TQ Dena, LLC
Ls 7,471,721 B2 12/30/2008 TQ Dena, LLC

Us 8,218,610 132 7/10/2012 T Dena, LLC

L's 8,355,427 132 1/15/2013 TQ Delta, LLC

US 7,453,881 132 11/18/2008 TQ Dena, LLC
US 7,809,028 132 10/5/2010 TQ Delta, LLC
Ls 7,978,706 132 7/12/2011

10 Us 8,422,511 B2 4/16/2013

US 7,889,784 132 2/15/2011

s 7,835,430 B2 11/16/2010

L s 7,570,686 132 8/4/2009

s 8,238,412 B2 8/7/2012

L s 8,432,956 B2 4/30/2013

Ls 7,451,379 132 11/11/2008

17 Ls 8,516,337 B2 8/20/2013

18 Ls 7,979,778 132 7/12/2011

19 US 7,925,958 B2 4/12/2011

s 8,462,835 132 6/11/2013

Us 8,594,162 132 11/26/2013

s 7,978,753 132 7/12/2011

3 s 6,445,730 B1 9/3/2002

24 Us 8,611,404 132 12/17/2013

25 ‘s 8,437,382 B2 5/7/2013

26 Us 7,836,381 131 11/16/2010

27 US 7,844,882 132 11/30/2010

28 Us 8,276,048 B2 9/25/2012

29 Us 8,495,473 132 7/23/2013

30 Ls 8,607,126131 12/10/2013

31 Ls 7,831,890 132 11/9/2010

32 L5 8,625,660 132 1/7/2014

HOLDER OF PATENT OR TRADEMARK

1 °.\lo\U1-h'vJ‘\)’_‘ 
TQ Delta, LLC

TQ Delta, LLC

TQ Delta, LLC

r—l>—I>-—-4>—l -&'~»Jl\>'- C:(‘ TQ Delta, LLC

TQ Delta, LLC

TQ Delta, LLC—-1- ONll‘
1

TQ Delta, LLC

TQ Delta, LLC

l\) ._ TQ Dena, LLC

TQ Dena, LLC

—

ION
N

TQ Delta, LLC

TQ Delta, LLC

TQ Delta, LLC 
TQ Delta, LLC

TQ Delta, LLC

TQ Delta, LLC

TQ Delta, LLC
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Birch, Melvin (Akima)

From: ded,nefrep|y@ded.uscourts.gov

Sent: Wednesday, November 20, 2013 4:56 PM
To: ded4ecf@ded.uscourts.gov

Subject: Activity in Case 1:13—cv~O1835—RGA TQ Delta LLC v. Pace Americas Inc.
Patent/Trademark Report to Commissioner

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

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

U.S. District Court

District of Delaware

Notice of Electronic Filing

The following transaction was entered by Faman, Brian on 11/20/2013 at 4:56 PM EST and filed on 11/20/2013
Case Name: TQ Delta LLC V. Pace Americas Inc.

Case Number: l:13—cv—01835—RGA

Filer:

Document Number: 1

Docket Text:

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

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

Brian E. Farnan bfarnan@farnan1aw.c0m, tfaman@farnan1aw.com

Michael J. Farnan mfarnangagfamanlawcom, tfaman@farnan1aw.com

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

The following document(s) are associated with this transaction:
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ded_nefrep|y@ded.uscourts.gov

Wednesday, November 20, 2013 5:07 PM
ded_ecf@ded.uscourts.gov

Activity in Case 1:13—cv—01836-RGA TQ Delta LLC v. Zhone Technologies Inc.
Patent/Trademark Report to Commissioner

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

***NOTE TO PUBLIC ACCESS USERS*** Judicial Conference of the United States policy permits

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

U.S. District Court

District of Delaware

Notice of Electronic Filing

The following transaction was entered by Faman, Brian on 11/20/2013 at 5:07 PM EST and filed on 11/20/2013
Case Name: TQ Delta LLC v. Zhone Technologies Inc.

Case Number: 1:13—cv—01836-RGA

Filer:

Document Number: 1

Docket Text:

Report to the Commissioner of Patents and Trademarks for Patent/Trademark Number(s) US
8,090,008 B2; US 8,073,041 B1; US 7,292,627 B2; US 7,471,721 B2; US 8,218,610 B2; US
8,355,427 B2; US 7,453,881 B2; US 7,809,028 B2; US 7,978,706 B2; US 8,422,511 B2; US
7,796,705 B2; US 7,889,784 B2; US 7,835,430 B2; US 7,570,686 B2; US 8,238,412 B2; US
8,432,956 B2; US 7,451,379 B2; US 8,516,337 B2; US 7,979,778 B2; US 7,925,958 B2; US
8,462,835 B2; US 7,978,753 B2; US 6,445,730 B1; US 8,437,382 B2; US 7,836,381 B1; US
7,844,882 B2; US 8,276,048 B2; US 8,495,473 B2; US 7,831,890 B2; US 8,335,956 B2; US
8,468,411 B2; US 8,407,546 B2 . (Farnan, Brian)

1:13-cv-01836-RGA Notice has been electronically mailed to:

Brian E. Faman bfarnan@faman1aw.com, tfarnan@,faInan1aw.com

Michael J. Faman rnfa.rnan@farnanlaw.c0m, tfaman(:c__1),famanlaw.com

1:13-cv-01836-RGA Filer will deliver document by other means to:
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Case 1:13-cv—O2013—UNA Document 3 Filed 12/09/13 Page 1 of 2 Page|D #2 504
A0120 Rev 08/10)

Mai] stop 3 REPORT ON THE
TO: 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. § 1 116 you are hereby advised that a court action has been
filed in the US. District Court District of Delaware on the following

[:1 Trademarks or l]Patents. ( D the patent action involves 35 U.S.C. § 292,):

DOCKET NO. DATE FILED U.S. DISTRICT COURT ‘
12/9/2013 District of Delaware

PLAINTIFF DEFENDANT

TQ Delta, LLC ZyXEL Communications Corporation and ZyXEL
Communications, Inc.

PATENT OR DATE OF PATENT . . .
TRADEMARK NOV OR TRADEMARK HOLDER OF PAIl:NT OR TRADEMARK

1 See Attached

2

DATE INCLUDED INCLUDED BY
CI Amendment El Answer :} Cross Bill D Other Pleading

TRXQEQITRERNO %”;‘{T}ER‘1:FDI;‘;4TAFll:l: HOLDER or PATENT OR TRADEMARK

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

DECISION/JUDGEMENT

(BY) DEPUTY CLERK

Copy 1——Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2——L'pon filing document adding patent(s), mail this copy to Director Copy 4——C-ase file copy
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Case 1:13-cv-02013-UNA Documeht 3 Filed 12/09/13 Page 2 of 2 PagelD #: 505

PATENT OR

TRADEMARK NO.

US 8,090,008 B2

US 8,073,041 B1

US 7,292,627 B2

US 7,471,721 B2

US 8,218,610 B2

. US 8,355,427 B2

US 7,453,881 B2

8 US 7,809,028 B2

9 US 7,978,706 B2

8,422,511 B2

US 7,796,705 B2

3 US 7,835,430 B2

4 US 7,570,686 B2

US 8,238,412 B2

16 US 8,432,956 B2

17 US 7,451,379 B2

18 US 8,516,337 B2

19 US 7,979,778 B2

20 US 7,925,958 B2

21 US 8,462,835 B2

22 US 7,978,753 B2

23 US 6,445,730 B1

24 US 8,437,382 B2

25 US 7,836,381 B1

26 US 7,844,882 B2

27 US 8,276,048 B2

28 US 8,495,473 B2

29 US 7,831,890 B2

30 US 8,335,956 B2

31 US 8,468,411 B2

32 US 8,407,546 B2

DATE OF PATENT

OR TRADEMARK

12/30/2008

1 1/18/2008

9/14/2010

8/4/2009

11/11/2008

HOLDER OF PATENT OR TRADE

TQ Delta, LLC

TQ Delta, LLC

TQ Delta, LLC

TQ Delta, LLC

TQ Delta, LLC

TQ Delta, LLC

TQ Delta, LLC

TQ Delta, LLC

TQ Delta, LLC

TQ Delta, LLC

TQ Delta, LLC

TQ Delta, LLC

TQ Delta, LLC

TQ Delta, LLC

TQ Delta, LLC

TQ Delta, LLC

TQ Delta, LLC

TQ Delta, LLC

TQ Delta, LLC

TQ Delta, LLC

TQ Delta, LLC

TQ Delta, LLC

TQ Delta, LLC

TQ Delta, LLC

TQ Delta, LLC

MARK
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A0 120 (Rev. 08/10
REPORT ON THE

T0‘ Director of the U.s. Patent and Trademark Office FILING OR DETERMINATION OF AN
Po. Box 1450 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 TRADEMARK

Mail Stop 8

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 US. District Court Northern District Of Texas, Dallas Division on the following

M Trademarks or D Patents. ( I:] the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
3:12-cv-1462-L 5/10/2012 Northern District of Texas, Dallas Division

PLAINTIFF DEFENDANT

Boulle Ltd De Boulle Diamond & Jewelry Inc

PATENT OR DATE OF PATENT ,

1 4,086,050 1/17/2012 Boulle Ltd

2

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

DATE INCLUDED BY M Amendment I] Answer El Cross Bill El Other Pleading
PATENT OR DATE OF PATENT . . 1

TRADEMARK N0‘ OR TRADEMARK HOLDLR OF PATENT OR IRADEMARK
1 3,078,625 4/11/2006 De Boulle Diamond & Jewelry Inc

2 3,078,627 4/11/2006 De Boulle Diamond & Jewelry Inc
3

4

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

(BY) DFPUTY CLERK DATECLERK

s/A. Lowe—Monserrate 12/10/2013Karen Mitchell

this copy to Director Copy 3——Upon termination of action, mail this copy to DirectorCopy 1——Upon initiation ofaction, mail Copy 4—Casc file copy
Copy Z—Upon filing document adding patent(s), mail this copy to Director
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Case 1:13-cv-01835-UNA Document 3 Filed 11/04/13 Page 1 of 2 Page|D #: 286

A0 120 (Rev. 08/10)

Mai} stop 8 REPORT ON THE
Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

P.0. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK

T0:

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1 H6 you are hereby advised that a court action has been
filed in the U.S. District Court District of Delaware on the following

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

DOCKET NO. DATE FILED U.S. DISTRICT COURT
1 1/4/2013 District of Delaware

PLAINTIFF DEFENDANT

TQ Delta, LLC Pace Americas, Inc.

PATENT OR DATE OF PATENT .

TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 See Attached ——
——
——
——
——

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

E] Amendment |:l Answer l___| Cross Bill I] Other Pleading

TR1‘:’l;g/iTI£RN O %*}3:‘R(1)A_1:])*;3‘l‘\E§l: HOLDER or PATENT 0R TRADEMARK

In the above—entitlecl case, tl1e following decision has been rendered or judgement issued:
DECISION/JUDGEMENT

(BY) DEPUTY CLERK

Copy l—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—Casc file copy
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Case 1:13-cv-01835-UNA Document 3 Filed 11/04/13 Page 2 of 2 Page|D #: 287

PATENT OR DATE OF PATENT

TQDe1ta, LLC
To Delta, LLC
TQDe1ta, LLC
TQ Delta, LLC
TQDe1ta, LLC
TQDe1ta, LLC
TQDe1ta, LLC
TQDe1ta, LLC
TQ Delta, LLC
TQ Delta, LLC
TQDe1ta, LLC
TQDe1ta, LLC
To Delta, LLC
TQDe1ta,LLC
TQDe1ta, LLC
TQDe1ta, LLC
To Delta, LLC

TQ Delta, LLC
TQ Delta, LLC
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Case 1:13—cv-O1836—UNA Document 3 Filed 11/04/13 Page 1 of 2 Page|D #: 362
A0 I20 Rey (ll<ixl0)

Mail Stop 8 REPORT ON THE
Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

PO. BOX 1450 ACTION REGARDING A PATENT OR
Alexandria. VA 22313-1450 TRADEMARK

T0:

In Cmnpiiancc with 35 U.S.C. 5‘ 290 z\ncl"or l5 USC. § 11 16 you are liereby advised that ‘vi couit action has been

filed in the US. l)isIricICmi11 District Of Delaware on the [ollmung

Trzxdemzirlo. or MPaiciits. ( E] the patent action iiivolves 35 U.S.C. § 292.).

D(,)CKE'l' N0. DA"! 5 FILED U .3. DISTRICT COURT
11/4/2013 District of Delaware

P1,./\1.\l'I IFI‘ DEFT‘-.Nl).»\\"l"

TO Delia. LLC Zhone Technologies, inc.

PATENT OR DATE OF PATENT . - / . .‘ ,
’l‘RADl€M.v\RK ?\’(). OR TI{~\l)lZMARK HOLDER Or PA]-TNT OR -I RAWMARK

' see ——
2 -

In the above entitled case, Ihc follomiig paIcnI(s)/ Iradenmrlds) lmvc been included:
i)/\ I 1. INCH li)l'.i) INCLI lI)I‘:l) BY

D Amendment D Answci D Cm» Hill C] Other Pleading

PA’! liN'l UR DA'lLi0F l’ATTiNT > . _. . .‘ .. . T; ,
TRADEMARK NO OR ,[_RADEMARK lIOI.Dl:R OI PATENT OR l‘RADLMARK

in the above entitled czise. the lE)llowhig deciniori hnsb::ei1i’en<ici'cd orjudgcmcnt issued
l)l;(.‘lS](_)7;\' .lUD(,iiIMlLN'l'

L'l.l;RK (BY) DEPUTY CLERK

( 'up_\‘ l—l "pun iniiinrion afaciion, mail this copy to Director Copy 5-Upon termination of action, mail this copy to Director
('op_\' 2—|?pon filing document adding patent(s), mail this copy to Director (Topy 4—~('ase file copy
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Case 1:13—cv—O1836-UNA Document 3 Filed 11/04/13 Page 2 of 2 PagelD #2 363

DATE OF PATENT

S 8.090.008 B2 1/3/2012
S 8.073.041 B1 12/6/2011
S 7.292.627 B2 11/6/2007
s 7,471,721 B2 12/30/2008
88.214610 B2 7/10/2012
S 8,355,427 B2 1/15/2013
5 7,453,881 B2 11/18/2008
s 7,809,028 B2 10/5/2010

9 Us 7,978,706 B2 7/12/2011
10 US 8,422,511 B2 4/16/2013
11 LS 7,796,705 B2 9/14/2010
12 LS 7,889,784 B2 2/15/2011
13 Us 7,835,430 B2 11/16/2010
14 Us 7,570,686 B2 8/4/2009
15 LS 8,238,412 B2 8/7/2012
16 LS 8,432,956 B2 4/30/2013
17 LS 7,451,379 B2 11/11/2008
18 LS 8,516,337 B2 8/20/2013
19 LS 7,979,778 B2 7/12/2011
20 Us 7,925,958 B2 4/12/2011
21 US 8,462,835 B2 6/] 1/2013
22 5 7,978,753 B2 7/12/2011
23 US 6,445,730 B1 9/3/2002
24 S 8,437,382 B2 5/7/2013

PATENT OR

TRADEMARK NO.

oo\1_o\u-Jnwm-

.,c“(‘<"Cj("C"‘<'1"‘
C“
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UNITED STATES EATENT AND TRADEMARK OFFICE lI\ |'I'IlI|) S'I'A'|'IlIS I)|<IPA|I'I'V| |<I\I'I' ()Il' (TOM l\’I|‘lIH‘|<l
United States Patent and Trademark Office
Adckess COMMISSIONER FOR PATENTSPa Rm mo

AIexa11d.tm,V1Iglrua 22313-1450wwvruspto gm’

APPLICATION N'U'lVIRF.R F1T4T\I('l 012 371 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET No./TITLE

11/211,535 08/26/2005 Marcos C. Tzamles 6936-47-CON
CONFIRMATION NO. 7371

62574 POA ACCEPTANCE LETTER
Jason H. Vick

Shefidan Ross,PC lmlmmlmmmflwmflwmflllmlfll
Suite # 1200 ooooooo577e457

1560 Broadway
Denver, CO 80202

MWWWWW

Date Mailed: 11/28/2012

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 1 1/07/2012.

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

/hchristian/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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PTO/AIA/BU (O7-12)
Approved for use through 11/30/2014. OMB 066l~O035

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

POWER OF ATTORNEY T0 PROSECUTE APPLICATIONS BEFORE THE USPTO

I hereby appoint:

El Zzfiltioners associated with Customer Number:
D Practltlonerts) named below (if more than ten patent practitioners are to be named, then a customer number must be used);

Name Registration
Number

As attorney(s) or agent(s) to represent the undersigned before the United States Patent and Trademark Office (USPTO) in connection with
any and all patent applications assigned _c;n_i1to the undersigned according to the USPTO assignment records or assignments documents
attached to this form in accordance with 37 CFR 3,73( ).

Please change the correspondence address tor the aPP|ication identified in the attached statement under 37 CFR 3,73(c) to:

E The address associated with Customer Number: 4
O R

individual Name

I City
l Country

I Telephone

Assignee Name and Address: TQ DELTA, LLC
805 Las Cimas Parkway, Suite 240
Austin, Texas 78746

A copy of this form, together with a statement under 37 CFR 3.T3(c) (Form PTOIAIAI96 or equivalent) is required to be
Filed in each application in which this form is used. The statement under 37 CFR 3.73(c) may be completed by one of
The practitioners appointed in this form, and must identify the application in which this Power of Attorney is to be filed.

SIGNATURE of Assignee of Record
The individual whose signature and title is supplied below is authorized to act on behalf of the aesignee

/2/7 Cl/‘~..,.--’2-..//K‘ Date /C") //(7), //if Z
Mark K. Roche Telephone 512~609~181O

Managing Director
This collection oflnformation is required by 37 CFR 1,31. 1.32 and 1.33, The information is required to obtain or retain a benefit by the public which is to file (and
by the USPTO to process) an application. Confidentiality is governed by 35 U.S,C, 122 and 57 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes
to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the Individual case. Any
comments on the amount oftlme you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief information Olficer,
US, Patent and Trademark Office, US. 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,0. Box 1450, Alexandria, VA 22313-1450.

if you need assistance in completing the form, call 1-800-PTO~9l99 and select option 2,
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Electronic Acknowledgement Receipt

14170411

International Application Number:

Confirmation Number:

SYSTEM AND METHOD FOR SCRAMBLING THE PHASE OF THE CARRIERS IN A

ml‘ °f l""°"l'°"‘ MULTICARRIER COMMUNICATIONS SYSTEM

First Named Inventor/Applicant Name: Marcos C. Tzannes

Customer Number: 62574

Filer Authorized By: Jason Vick

Attorney Docket N um ber: 6936-47-CON

Filing Date: 26-AUG-2005

Time Stamp: 14:18:30

Application Type: Utility under 35 USC111(a)

Payment information:

Submitted with Payment

File Listing:

Document Document Descri tion File Size(Bytes)/
Number P Message Digest Part /.zip (if appl.)

419302

yes
2L9EL3L1ll8528835447708Lll9Ll2l5dlJ709d4

9r5r
EntityStatus_373c_w_POA.pdf
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Multipart Description/PDF files in .zip description

Assignee showing of ownership per 37 CFR 3.73.
Power of Attorney

Warnings:

Information:

Total Files Size (in bytes) 419302

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe 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
lfa 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 ofthe application.

National Stage of an International Application under 35 U.S.C. 371
lfa timely submission to enter the national stage ofan international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/D0/E0/903 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
lfa 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 ofthe International Filing Date (Form PCT/R0/105) 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 % Patent No.: 7,292,627

Application No.: 11/211,535 g Issued: November 6, 2007

Filed: August 26, 2005 3 Examiner: WILLIAMS, Lawrence

Atty. File No.: 6936-47-CON 3 Confirmation No.2 7371

For: SYSTEM AND METHOD FOR SCRAMBLING THE PHASE OF THE CARRIERS IN

A MULTICARRIER COMIVIUNICATIONS SYSTEM

ASSERTION OF ENTITLEMENT TO SMALL ENTITY STATUS

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Madam:

In accordance with MPEP §§ 509.02 and 509.03 and 37 CFR 1.27, this document is

being filed to inform the U.S. Patent Office of the change of status for the above—identiIied patent

from large entity status to small entity status. All fees paid to date have been paid as large entity

status. No fees have yet been paid as small entity status. Due to the sale of the referenced patent,

the Applicant is now entitled to small cntity status.

We respectfully request that small entity status be granted for the aboVe—referenced

patent.

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

Respectfully submitted,

SHERIDAN ROSS P.C.

.u.»..r-ma-»~:pv ...w 4'””‘””' ,.» MW’

By‘,;,,,-Wt ,.r»,..,..
.. ‘ ,r,..-L‘-"“‘””” ason ‘FEST/‘Tick

Reg. No. 45,285

1560 Broadway, Suite 1200
Denver, Colorado 80202

Telephone: 303-863-9700
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PTO/AIA/96 (OB-12)
Approved for use through 01/31/2013. OMB 06510031

US. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paerwork Reduction Act of 1995, no ersons are reuired to resend to a collection of information unless it disla s a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73§c)

Applicant/Patent Owner: TQ DEL-TAi LLC

Application No./Patent No.: 712921627 Filed/issue Date: November 6’ 2907
Titled. SYSTEM AND METHOD FOR SCRAMBLlNG THE PHASE OF THE CARRIERS IN A MULTICARRIER COMMUNlCATlONS SYSTEM

TQ DELTA, LLC y y a Corporation
(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university. Q0‘/6il'liT'-Slit agency, etc.)

states that, for the patent application/patent identified above, it is (choose grg of options 1, 2, 3 or 4 below):

1. E The assignee of the entire right, title, and interest.

2. 3 An assignee of less than the entire right, title, and interest (check applicable box):

The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

__ There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. :1 The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statementis) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. The recipient, via a court proceeding or the like (eg., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The in erest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose we of options A or B below):

A. E] An assignment from the invent0r(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel , Frame , or for which a copy
thereof is attached.

A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1_ From; Marcos C. Tzannes To: AWARE, INC.

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

Reel 010877 , Frame 0307 , or for which a copy thereof is attached.

2_ From: AWARE, INC. N To: TO DELTA, LLC
The document was recorded in the United States Patent and Trademark Office at

Reel 029154 , Frame 0937 , or for which a copy thereof is attached.

_ [Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benetit 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 87 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, US. Patent and Trademark
Office, US. Department of Commerce, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THlS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

Ifyou need assistance in completing theform, call 1-800—P'l‘0—9l99 and select option 2,
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PTO/AlN9E (08-12)
Approved for use through 01/31/2013. OMB 0651—O03l

U.S. Patent and Trademark Office; US? DEPARTMENT OF COMMERCE
Under the Paerwork Reduction Act of 1995, no ersons are reuired to resend to a collection of information unless it disla s a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(cl

To:

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

_, Frame , or for which a copy thereof is attached.

To:

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

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

To:

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

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

___ To:

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

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

E Additional documents in the chain of title are listed on a supplemental sheet( ).

[I] As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

title is supplied below) is authorizedloacton/ibehalf of the assignee.
,»"'”" i

Sig r1a¢tu,r,e T
g, rd?/son H. Vick

Printed or Typed Name N Title or Registration Number

[Page 2 of 2]
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UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENT NO. 2 7,292,627 B2 Page ] Of]
APPLICATION NO. : ll/211535

DATED : November 6, 2007

INVENTOR(S) : Marcos C. Tzannes

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

Title Page, please add the provisional application data beneath the continuation application data:

Related U.S. Application Data:

Provisional application No. 60/164,134, filed Nov. 9, 1999.

Signed and Sealed this

First Day of February, 201 1

David J. Kappos
Director ofthe United States Patent and Trademark Oflice
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re the Application of: Marcos C. Tzannes

Patent No.: 7,292,627

Issued: November 6, 2007

Confirmation No.: 7371

A Atty. File No.: 5550—47—CON

For: SYSTEM AND METHOD FOR SCRAMBLING THE PHASE OF THE CARRIERS IN

A MULTICARRIER COMMUNICATIONS SYSTEM ‘

RES QUEST FOR CERTIFICATE OF CORRECTION OF PATENT FOR

OFFICE’S MISTAKE [37 CFR 1.3221

Attn: Certificate of Corrections Branch

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

This is a request for a Certificate of Correction under 37 C.F.R. 1.322. Attached is form

PTO/SB/4'4. Under the Related U.S. Application Data the provisional patent application

information was erroneously omitted from the cover page of the issued patent. The Related U.S.

Application Data can be found in the originally filed application, on the Filing Receipt, dated

September 30, 2005 and the cover page of the published application.

The Related U.S. Application Data should read as:

Continuation of application No. 09/710,310, filed on Nov. 9, 2000, now Pat. No.

6,961,369

Provisional application No. 60/164,134, filed on Nov. 9 1999.

Attorney Docket No.: 5550-47-CON
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Applicants believe no fees or petitions are required. However, if any such petitions or

fees are necessary, 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.

ason H. Vick

Reg. No. 45,285

1560 Broadway, Suite 1200

Denver, Colorado 80202

Telephone: 303-863-9700

Attorney Docket No.: 5550-47—CON
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PTOISBI44 (09-07)
Approved for use through 08/31/2013. OMB 0651-0033

US. Patent and Trademark Office: US. 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.

Also Form PTO-1050

UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENT NO. : 7,292,627 B2

APPLICATION NO.: 11/211_535

ISSUE DATE I November 6, 2007

INVENTORISI Marcos C Tzannes

It is certified that an error appears or errors appear in the above-identified patent and that said Letters Patent
is hereby corrected as shown below:

On the Cover Page, please add the provisional application data beneath the continuation application data:

Related U.S. Application Data:

Provisional application No. 60/184,134, filed Nov. 9, 1999.

MAILING ADDRESS OF SENDER (Please do not use customer number below):

Jason H. Vick, clo Sheridan Ross, P.C.
1560 Broadway, Suite 1200
Denver, CO 80202

This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. 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 1.0 hour to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.0. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Attention Certificate of Corrections Branch, Commissioner for Patents, P.O. Box 1450, Alexandria,VA 22313-1450.

If you need assistance in completing the form, call 1-BUD-PTO-91919 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
‘ with your submission of the attached form related to a patent application or patent. Accordingly.

pursuant to the requirements of the Act, please be advised that: (1) the general authority for the
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;
and‘(3) the principal purpose for which the information is used by the U.S. Patent and Trademark
Office is to process andlor examine your submission related to a patent application or patent. If you do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent.

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

1. The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.
A record from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to
opposing counsel in the course of settlement negotiations.
A record in this system of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Member with respect to the subject matter of the
record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended. pursuant to 5 U.S.C. 552a(m).
A record related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.
A record in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c)).
A record from this system of records may be disclosed, as a routine use. to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency's responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public it the record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.
A record from this system of records may be disclosed, as a routine use. to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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Electronic Acknowledgement Receipt

9060673

International Application Number:

Confirmation Number:

SYSTEM AND METHOD FOR SCRAMBLING THE PHASE OF THE CARRIERS IN A

ml‘ °f l""°"l'°"‘ MULTICARRIER COMMUNICATIONS SYSTEM

First Named Inventor/Applicant Name: Marcos C. Tzannes

Customer Number: 62574

Filer Authorized By: Jason Vick

Attorney Docket Number: 5550-47-CON

Filing Date: 26-AUG-2005

Time Stamp: 12:32:02

Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

File Listing:

Document Document Descri tion File Size(Bytes)/
Number P Message Digest Part /.zip (if appl.)

_ 333245
Request_for_Certificate_of_Cor

rection.pdf 2Ll0a5Efl4BdlJ34L0854IJZ[l34a61A4491Z03
lJ51e3

Request for Certificate of Correction

Warnings:

Information:
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Total Files Size (in bytes) 333245

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe 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
lfa 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
lfa timely submission to enter the national stage ofan international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 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
Ifa 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 ofthe 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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PTOlSBI123 (U1-O6)
Approved for use through 12/31 /2003. OMB 0651-0035

US. Patent and Trademark Offioe, DEPARTMENT OF COMMERCE

.* - -. A . .. ' ‘ . - Pan ~—. I - 712921627 . —. F - Oil‘ Ill - 1 bar.CHANGE OF
coRREsPoNDENcE Aooaess

Patent ’°‘F’P"°""“°” N”"‘b°’ 11/211.535

Addresst°= F"‘”g°“°
Ma" st°P P°5t lssue First Named inventor

F’.O. BOX 1450

’*'°"a"“"a'V*‘”3‘3"“5° K . II 9 3

Please change the Correspondence Address for the above-identified patent to:

The address associated with Customer Number: OR

Finn or
lndlvldual Name

Address

g

;
This form cannot be used to change the data associated with a Customer Number. To change the data associated with an
existing Customer Number use "Request for Customer Number Data Change" (PTO/SB/124).

This fon'n will not affect any "fee address" provided for the above-identified patent. To change a "fee address" use the "Fee
Address Indication Form" (PTOISBI47).

I am the:

Patentee.

Assignee of record of the entire interest. See 37 CFR 3.71.
Statement under 37 CFR 3.73(b) is enclosed. (Form PTOISB/96).

Attorney or agent of record. Registration Numbe

Typed or Jason H VickPrin,= a "~ — me '

Date November 6, 2007 Tale hone (303) 863-9700
NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple forms
if more than one sinature is reuired. see below".

‘Total of gag (1) forms are submitted.

This collection of information is required by 37 CFR 1.33. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 111 and 1.14. This collection is estimated to take 3 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on
the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief information Officer, US, Patent and
Trademark Office, U.S. Department of Commerce, PO. Box 1450, Alexandria. VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Mail Stop Post Issue, Commissioner for Patents, P.O. Box 1450. Alexandria, VA 22313-1450.

Ifyou need assistance in completing the fonn, call 1-800~PTO—9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, please be advised that: (1) the general authority forthe
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 andlor examine your submission related to a patent application or patent. if you do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent.

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

1. The information on this form will be treated confidentially to the extent allowed under the
Freedom of information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a), Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of information Act.
A record from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to
opposing counsel in the course of settlement negotiations.
A record in this system of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Member with respect to the subject matter of the
record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).
A record related to an international Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the international Bureau of the
World intellectual Property Organization, pursuant to the Patent Cooperation Treaty.
A record in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c)).
A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency's responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (/'.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations aboutlndividuals.

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 ifthe record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.
A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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PTOISB/47 (09-06)
Approved for use through 04/30/2009. OMB 0651-0016

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

“FEE ADDRESS” INDICATION FORM

Address to: Fax to:

Mail Stop M Correspondence 571-273-6500
Commissioner for Patents
P.0. Box 1450

Alexandria, VA 22313-1450

INSTRUCTIONS: The issue fee must have been paid for application(s) listed on this form. in addition, only
an address represented by a Customer Number can be established as the fee address for maintenance fee
purposes (hereafter, fee address). A fee address should be established when correspondence related to
maintenance fees should be mailed to a different address than the correspondence address for the

application. When to check the first box below: if you have a Customer Number to represent the fee
address. When to check the second box below: if you have no Customer Number representing the
desired fee address, in which case a completed Request for Customer Number (PTO/SB/125) must be
attached to this form. For more information on Customer Numbers, see the Manual of Patent Examining
Procedure (MPEP) § 403.

For the following listed app|ication(s), please recognize as the "Fee Address” under the provisions of 37 CFR
1.353 the address associated with:

CustomerNumber:
OR

B The attached Request for Customer Number (PTO/SB/125) form.

PATENT NUMBER APPLICATION NUMBER
(if knovlm)

7,292,627 11/211,535

Completed by (check one):

D Applicant/inventor
Signature

Attorney or Agent of record 45235 Jason H. W-7k
(Reg. No.) Typed or printed name

D Assignee of record of the entire interest. See 37 CFR 371. (303) 353-9700
Statement under 37 CFR 3.73(b) is enclosed. Requester‘s telephone number
(Form PTO/SB/96)

D Assignee recorded at Reel Frame N°V°mb9f 5' 2007 Date

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

' Total of ONE forms are submitted.
This collection of information is required by 37 CFR 1.363. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an applition. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 5 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual se. 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, US. Patent and
Trademark Oifice, U.S. Department of Commerce, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND COMPLETED FORMS TO THIS ADDRESS.
SEND TO: Mail Stop M Correspondence, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1- BOO-PTO-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, please be advised that: (1) the general authority forthe
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 USE 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.
A record from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to
opposing counsel in the course of settlement negotiations.
A record in this system of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Member with respect to the subject matter of the
record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).
A record related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.
A record in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c)).
A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency's responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued’ patent.
A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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Electronic Acknowledgement Receipt

2432808

International Application Number:

Confirmation Number:

- - . SYSTEM AND METHOD FOR SCRAMBLING THE PHASE OF THE

-“He °f '""e"t'°"' CARRIERS IN A MULTICARRIER COMMUNICATIONS SYSTEM

First Named Inventor/Applicant Name: Marcos C. Tzannes

Filer Authorized By: Jason Vick

Attorney Docket Number: 5550-47-CON

Filing Date: 26-AUG-2005

Time Stamp: 17:21:51

Application Type: Utility under 35 USC 111(a)

Payment information:

| Submitted with Payment
File Listing:

Document . . File Size(Bytes) Multi Pages

Change Of Address CHANG E_CORFl_ADD.pdf lce26a407735el E1dEd55d1i5iObai5c7
e5d98d9
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lnlormation:

26 7228

Change of Address FEE_ADDRESS.pdf fl
4618e4dl6e72c7eec7eecl071al49c72l::

824b71

Warnings:

T°ta' F"es Size 0"bvtesr

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
ii 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
It 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
ii a new international application is being filed and the international application includes the necessary
components lor an international liling date (see PCT Article 11 and MPEP 1810), a Notilication oi the
International Application Number and of the International Filing Date (Form PCT/R0/105) 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 oi the application.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Addltssz COIVIMISSIONER EOR PATENTS

P.0. Box 1450
Alexandria, Virginia 22313-1450www uspto.gov

APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.

729262711/211,535 11/06/2007 5550-’-17—C0.\l 7371

181 7590 10/17/2007

MILES & STOCKBRIDGE PC
1751 PINNACLE DRIVE
SUITE 500

MCLEAN, VA 22102-3833

ISSUE NOTIFICATION

The projected patent number a11d 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 268 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 Tenn Extension or Adjustment determination should be directed to the

Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee

payments should be directed to the Customer Service Center of the Office of Patent Publication at
(571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspt0.gov for additional applicants):

Marcos C. Tzannes, Orinda, CA;

IR103 (Rev. 11/05)
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UNITED STIATES PATENT AND TRADEMARK OFFICE' UNITED STATES DEPARTMENT OF‘ COMMERCE
United States Patent and Trademark Office

Ad.d.nm:gg1\gMI ONER I’-‘OR PATENTS
A'Ja;:n::)u‘,l‘nn, Vuyhin 21313-1450www.uspto.gov

*B|BDATA3HEET* CONFIRMATION N0. 7371
Bib Data Sheet

FILING OR 371(c) ATTORNEY
sER|AL NUMBER DATE GROUP ART UNIT DOCKET No_

1 1/211,535 08/26/2005 251 1 5550_47_CON
RULE

I PPLICANTS

Marcos C. Tzannes, Orinda, CA;

* ***k~k****i-ii-k**'A-~h-k'k*****~k

This appiication is a CON of O9/710,310 11/09/2000 PAT 6,961,369

* *'fi'I'****************'h

IF REQUIRED, FOREIGN FILING LICENSE GRANTED

STATE OR SHEETS TOTAL INDEPENDEN

A” COUNTRY DRAWING CLAIMS CLAIMS
owance 2 20 2

Examiner's Sinature

‘ DDRESS

SYSTEM AND METHOD FOR SCRAMBLING THE PHASE OF THE CARRIERS IN A MULTICARRIER
COMMUNICATIONS SYSTEM

CI 1.16 Fees(Fi|ing)

FILING FEE FEES: Authority has been given in Paper D 1.17 Fees ( Processing Ext. Of
REcE|vED No. to charge/credit DEPOSIT ACCOUNT time )

. for following:
F‘ D 1.18 Fees ( Issue)

D Other

Cl Credit
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PART B — FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEECommissioner for Patents
P.O. Box 1450

Alexandria, Virginia 22313-1450
or E (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
ap ropriate. All fiirther correspondence including the Patent, advance orders and notification of maintenance fees will e mailed to the current corres ondence address as
in icated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate " EB ADDRESS" formaintenance fee notifications. - -

cuaasnr coaassronoswcs ADDRESS (Ncle:UseBluck1fornnycl1nngeol‘iiddress) . l§IotE::)Ar Cflftlllgiilllltfi inailritn can only ltni useddfor domestlilc mailings of theee S ransmi . 18 C6 1 lctl e 0511110 0 use 01‘ any of GI‘ accompanying

papers. Each additional paper, such as an assignment or formal drawing, mustave its own certificate of mailing or transmission.181 7590 09/06/2007
‘ Certificate of Mailing or Transmission

MILES & STOCKBRIDGE PC I Ihercl) certigl that this Fee(s Transmittal is being deposited with the United6 1States ostal rvice with su cient osta e for first class mail in an envelo e

1751 PINNACLE DRIVE addressed to the Mail Stop ISSUEpFBEgaddress above, or bein facsimileSUITE 500 transmitted to the USPTO ( 71) 273-2885, on the date indicated he ow.

sMCLEAN=VA221°-W33
r 2

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

11/21 1,535 08/26/2005 Marcos C. Tzannes 5550-47-CON 7371
TITLE OF INVENTION: SYSTEM AND METHOD FOR SCRAMBLING THE PHASE OF THE CARRIERS IN A MULTICARRIER
COMMUNICATIONS SYSTEM

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

NO , 3300 sorionprovisional $1400 $1700 l2/06/2007

EXAMINER ART UNIT CLASS-SUBCLASS

WILLIAMS, LAWRENCE B 2611 375—222000

1. Change of correspondence address or indication of "Fee Address" (37 . 2. For printing on the patent front page, list
CFR 1363)‘ (1) the names of up to 3 registered patent attorneys 1 D N R05 P‘ C ‘

Cl Chan c of corres ondence address (or Change of Correspondence or agents OR, alternatively,
Address Om PTO] B/122) mached (2) the name of a single firm (having as a member a 2 D 7‘ H -____,_.._lLC
El "Fee Address" indication (or "Fee Address" Indication form registered attorney 01‘ 826131) and the names 0f Up E0
PTO/S13/47; 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 Wlll be printed.

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

PLEASE NOTE: Unless an assignec is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed forrecordation as set forth in 37 CFR 3.1 1. Completion of this form is NOT a substitute for filing an assignment.

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

Aware ,$nL, 6e°l§°“§t MP‘
Please check the appropriate assignee category or categories (will not be printed on the patent) : Cl Individual Corporation or other private group entity D Govcrriment

4a. The following fee(s) are submitted: ‘ 4b. Payment of Fee(s): (Please lirst reapply any previously paid issue fee shown above)
3Issue Fee ' El A check is enclosed.

,E‘Publication Fee (No small entity discount permitted) l._.l Payment by credifcard. Form PTO~2038 is attached.
l:l Advance Order - # of Copies E-The Director is hereby authorized to charge the re uired fee s), any deficiency, or credit any

overpayment, to Deposit Account Number ~ [E19 enclose an extra copy of this form).
5. Change in Entity Status (from status indicated above) .

CI 3. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. [I b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR l.27(g)(2). 

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

Authorized Signature I Date q I ' I O 1 _ I
Typed or printed ‘Q 5 Oh H . V I L IQ Registration No. LI 5 ( 2 <3 5 it 

This collection of information is required by 37 CFR 131 l. The information is refiired to obtain or retain a benefit by the public which is to file (and by the USPTO to process)an application. Confidentiality is govenied by 35 U.S.C. 122 and 37 CFR 1.14. T 's collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will var); dependin upon_ the individual case. Any comments on the amount of time you require to complete
this form and/or siéggestions for reducing this burden, should be sent to tie C not In orrnation Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, .0.Box 1450, Alcxan ria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, PO. Box 1450,
Alexandria, Virginia 22313-1450. .
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PTOL—85 (Rev. 08/07) Approved for use through 08/31/2010. OMB 0651-0033 U.S. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application for: _ Docket No. 5550-47—CON

First Named Inventor: Marcos C. Tzannes Art Unit: 2631

Appln. No.: 1 1/211,535 Examiner: WILLIAMS, L.

For: SYSTEM AND METHOD FOR Confirmation No.: 7371

SCRAMBLING THE PHASE OF THE CARRIERS

IN A MULTICARRIER COMMUNICATIONS
SYSTEM

Mail Stop Issue Fee
Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

COMMENTS ON STATEMENT OF REASONS FOR ALLOWANCE

Dear Sir:

Applicant submits this Comments on Statement of Reasons for Allowance to address

further the Notice ofAllowabi1ity ("Notice") having a mailing date of September 6, 2007.

In the Notice, the Examiner's stated reasons for allowance were that “The instant

application discloses a system that scrambles the phase characteristics of a carrier signal.

The closest prior art of record is U.S. Patent 6,590,860 B1. US Patent 6,590,860 B1

discloses a system for randomizing phases, but fails to disclose “associating each 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”.

Based on the Notice, the patentability of all other independent and dependent claims

is assumed to be based upon the elements as set forth in such claims and that such claims

meet all criteria for patentability under §lOl , §102, §lO3 and §1 12.

DISH

Exhibit 1006 Page 39

newsams
Sticky Note
None set by newsams

newsams
Sticky Note
MigrationNone set by newsams

newsams
Sticky Note
Unmarked set by newsams

newsams
Sticky Note
None set by newsams

newsams
Sticky Note
MigrationNone set by newsams

newsams
Sticky Note
Unmarked set by newsams



DISH 
Exhibit 1006 Page 40

As is clear from MPEP 1302.14,

“The statement [of reasons for allowance] is not intended to necessarily state all

the reasons for allowance or all the details why claims are allowed and should not

be written to specifically or impliedly state that all the reasons for allowance are
set forth.”

While the above-stated may be a stated reason for allowing some independent

claims, Applicant submits that some independent claims have a different reason for

allowance and that some independent claims have other reasons for allowance.

Although the Applicant believes that no fees are due for filing this Comments on

Statement of Reasons for Allowance, please charge any fees deemed necessary to Deposit

Account No. 19-1970.

Based on the foregoing, Applicants believe that all 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.

Respectfully submitted,

ason H. Vick

Reg. No. 45,285

SHERIDAN Ross P. C.

1560 BROADWAY, SUITE 1200

DENVER, COLORADO 80202
TELEPHONE: 303-863-9700
FAX: 303-863-0223
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Electronic Patent Application Fee Transmittal

Filing Date: 26-Aug-2005

- - . SYSTEM AND METHOD FOR SCRAMBLING THE PHASE OF THE

Tme °' '""e"t'°"' CARRIERS IN A MULTICARRIER COMMUNICATIONS SYSTEM

Hrst Named Inventor/Applicant Name: Marcos C. Tzannes

Filer: Jason Vick/Christine Jacquet

Attorney Docket Number: 555o-47-coI\I

Filed as Large Entity

Utility Filing Fees

Description Quantity SUBS-3 in

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Patent-Appeals-and-Interierence:

Post—A|Iowance-and-Post-Issuance:

Utility Appl issue fee

Publ. Fee- early, voluntary, or normal
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Sub-Total in

Description Quantity UsD($)

Extension-of-Time:

Miscellaneous:

Total in USD ($)
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Electronic Acknowledgement Receipt

2226470

International Application Number:

Confirmation Number:

SYSTEM AND METHOD FOR SCRAMBLINGI THE PHASE OF THE

Tme °f '"Ve"t'°": CARRIERS IN A MULTICARRIER COMMUNICATIONS SYSTEM

First Named Inventor/Applicant Name: Marcos C. Tzannes

Filer Authorized By: Jason Vick

Attorney Docket Number: 5550-47-CON

Filing Date: 26-AUG-2005

Time Stamp: 15:00:20

Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

Payment was successfully received in RAM

RAM confirmation Number

Deposit Account

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 and 1.17

File Listing:
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Document . . Fi|eSize(Bytes) Multi Pages

165283
SUB_REPLACE_DRAW_AN

D_D RAW. pdf ee5B9aI 3566c70d7d3399999ai:16aD5
2d951b67d

Multipart Description/PDF files in .zip description

Document Description End

Iniormation:

Warnings:

383045
|SSUE_FEE_AND_COMME

NTS_STAT EM ENT.pdf K5886210819d184412f287921b3C07859
355acCae

Multipart Description/PDF files in .zip description

Post Allowance Communication - Incoming
Warnings:

Iniormation:

Fee Worksheet (PTO-O6) 7c9b5e9i6d5d262ce4ec25c28a1701cc
4| a265i0

Warnings:

Iniormation:
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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
It 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
It 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
It 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/R0/105) will be issued in due
course, subject to prescriptions concerning national security, and the date shown on this Acknowledgement
Receipt will establish the international filing date of the application.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re the Application of: Group Art Unit: 2611

TZANNES Examiner: WILLIAMS, L.

Confirmation No.: 7371Serial No.: 11/211,535

Filed: August 26, 2005 SUBMISSION OF REPLACEMENT
DRAVVING

Atty. File No.: 5550-47-CON

For: SYSTEM AND METHOD FOR

SCRAMBLING THE PHASE OF THE

CARRIERS IN A MULTICARRIER

COMMUNICATIONS SYSTEM

%/\/\./\-/%/\./\/$/\/%\/\/\./M
Attn: Drawing Review Branch
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

In response to the Notice of Allowance and Fee(s) Due mailed on September 6, 2007, for

the above—identified patent application, enclosed for filing with said application is one replacement

sheet of formal drawings illustrating Figure 1 of the application.

Respectfully submitted,

Reg. No. 45,285

SHERIDAN Ross P. C.

1560 BROADWAY, SUITE 1200
DENVER, COLORADO 80202
TELEPHONE: 303-863-9700
FAX: 303-863-0223
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450
Alexandria. Virginia 12313-1450www.usplo.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

131 7590 09/06/2007 EXAMINER

& WILLIAMS, LAWRENCE B

SUITE 500 26“
MCLEAN’ VA 221023833 DATE MAILED: 09/06/2007

rnzsr NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION No.
l I/2l 1,535 08/26/2005 Marcos C. Tzannes 5550-47-CON 7371

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

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

NO $300 $0nonprovisional $1400 S I 700 12/06/2007

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

ERQSECUTION Qlj THE MERITS I_S_ 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. _"IiS
STAIUIQBY PEBIQD CANNOT B_E_ EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the SMALL ENTITY status shown above.

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

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

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

the ISSUE FEE shown above.

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

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

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

Page I of 3
PTOL-85 (Rev. 08/07) Approved for use through 08/31/20l0.
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PART B — FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEECommissioner for Patents
P.O. Box 1450

Alexandria, Virginia 22313-1450
or Egg (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 whereap ‘ropnate. All further correspondence ll'lCIllCIlllg the Patent, advance orders and notification of maintenance fees will e mailed to the current corrcs oiidence address as

in icated unlpss corrtectcd below or directed otherwise in Block I, by (a) specifying a new correspondence address; and/or (b) indicating a separate " EE ADDRESS" formaintenance ce noti ications.

CURRENTCORRESPONDENCE ADDRESS (Note: Use Block I for any change ofnddrcss) Notci A CCFIIIICBIC OI mall"! can Only 50 "S63 I01 a0meS"° 11131 WES OI ‘I10
Fee(s) Transmittal.‘ This certi icate cannot be used for any other accompanying

papers. Each additional paper, ‘such as an assignment or formal drawing, mustave its own certificate of mailing or transmission.I SI 7590 09/06/2007
Certificate of Mailing or Transmission

MILES & STOCKBRIDGE PC I hereb eertif that this Fee s Transmittal is being deposited with the UnitedSt t t I 4 ’th ' t ta f f t I ‘I ' I
1751 PINNACLE DRIVE ’ ad?ii°csss§i5 is ti°iE“°i,t°a}i"sttiS” i's°s°i3‘E‘°?Sizeg§at“i’i'cs's"si‘§o“v‘§, "3?' h'c"in“" ?zl‘cVs°i.§l°i§
SUITE 500 transmitted to the USPTO( 71) 273-2885, on the date indicated be ow.

(Deposilors name)
MCLEAN’ VA 221023833

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

I 1/2l 1,535 08/26/2005 Marcos C. Tzanncs 5550-47-CON 737l
TITLE OF INVENTION: SYSTEM AND METHOD FOR SCRAMBLING THE PHASE OF THE CARRIERS IN A MULTICARRIER
COMMUNICATIONS SYSTEM

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

NO 5300 $0 'nonprovisional $ I400 $1700 I2/06/2007

EXAMINER ART UNIT CLASS-SUBCLASS

WILLIAMS, LAWRENCE B 26] l 375-222000

I. Chan e of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR I‘ 63)‘ (l) the names of up to 3 registered patent attorneys

D Chan c ofcones ondence address (or Change of Correspondence or agents OR, alternatively,
Addrcss 0"“ PTO’ B/I22) attached‘ (2) _the name of a single firm (having as a member a
Cl "Fee Address" indication (or "Fee Address" Indication fonn registered 3tt0|11¢Y 01 agcml and the 11311165 0f “P E0
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is
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 assi nee is identified below, no assignec data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFI§3.l I. Completion ofthis 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) : D Individual CI Corporation or other private group entity D Government

4a. The following I'ce(s) are submitted: 4b. Payment of Fcc(s): (Please first reapply any previously paid issue fee shown above)

D Issue Fee El A check is enclosed.
D Publication Fee (No small entity discount permitted) Cl Payment by credit card. Form PTO-2038 is attached.

D Advance Order - # of Copies DThc Director is hereby authorized to charge the required fee s), any deficiency, or creditartiy‘ overpayment, to Deposit Account Number enclose an extra copy of this em).

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

Cl a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. D b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR l.27(g)(2). 

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

Authorized Signature - Date

Typed or printed name Registration No.

This collection of infomiation is required by 37 CFR 1.31 l. The information is rechuired to obtain or retain a benefit b the public which is to file (and by the USPTO to process)an application. Confidentialityis governed by 35 U.S.C. l22_and 37 CFR l.l4. T ‘is collection is estimated to take 1 minutes to complete, including gathering, preparing, and

submitting the completed application form to the USPTO. Time will vary de endin upon the individual case. Any comments on the amount of time you require to complete
this form and/or siéggestions for reducing this burden, should be sent to t e C ief In ormation Officer, US. Patent and Trademark Office, U.S. Department of Commerce, PO.
Box I450, Alcxan na, Vl|’3glnl8 22313-I450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,Alexandria, Virginia 2231 -1450. t _
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PTOL-85 (Rev. 08/07) Approved for use through 08/3 I/20l0. OMB 065i-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

PO. Box I450
Alexandria. Virginia 22313-1450w\vw.usplo.gov

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

I 1/2] 1,535 08/26/2005 Marcos C. Tzannes 5550-47-CON 7371

ISI 7590 09/06/2007 EXAMINER

& WILLIAMS, LAWRENCE B

SUITE 500 ml
MCLEAN’ VA 221023833 DATE MAILED: 09/06/2007

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)

(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 315 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 315 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that

determines Patent Term Adjustment is the filing date of the most recent CPA.

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

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

(571)-272-4200.

I Page 3 of 3
PTOL-85 (Rev. 08/07) Approved for use through 08/3 I/20l0.
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Application No. App|icant(s)

11/211,535 TZANNES, MARCOS C.
Notice of Allowability Examine, A.-t unit

Lawrence B. Williams ‘ 2611

-- The MAILING DA TE 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. E This communication is responsive to

2. IX The allowed cIaim(s) is/are 1-19, 21-40, renumbered as 1-19 20-39 respectively.

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

a) D All b) I] Some‘ c) C] None of the:
1. E] Certified copies of the priority documents have been received.

2. D Certified copies of the priority documents have been received in Application No.

3. El Copies of the certified copies of the priority documents have been reoeived 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.

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

5. X] CORRECTED DRAWINGS ( as "replacement sheets") must be submitted.

(a) El including changes required by the Notice of Draftsperson’s Patent Drawing Review( PTO-948) attached
1) [3 hereto or 2) E] to Paper No./Mail Date

(b) X including changes required by the attached Examiner's Amendment I Comment or in the Ofiice action of
Paper No./Mail Date g.

Identifying indicia suchnas 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. [:1 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. E Notice of References Cited (PTO-892) 5. El Notice of Informal Patent Application

2. E] Notice of Draftperson's Patent Drawing Review (PTO-948) - 6. [XI Interview Summary (PTO-413),
Paper No./Mail Dale .

3. E Information Disclosure Statements (PTO/SB/08), ' 7. E] Examiner's Amendment/Comment
Paper No./Mail Date

4. E] Examiner's Comment Regarding Requirement for Deposit 8. IX] Examiner's Statement of Reasons for Allowance
of Biological Material

9. El Other .

j__._j._iUS. Patent and Trademark Office

PTOL-37 (Rev. 08-06) . Notice of Allowability Part of Paper No./Mail Date 2
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Application/Control Number: 1.1/211,535

Art Unit: 2611

. EXAMINER’S AMENDMENT

1. An examiner’s amendment to the record appears below. Should the changes and/or

additions be unacceptable to applicant, an amendment may be filedvas provided by 37 CFR

1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the

-payment of the issue fee.

Authorization for this examiner’s amendment was iven in a tele hone interview with8

Jason Vick on 31 August 2007.

The application has been amended as follows:

a.) Cancel claim 20.

DRAWINGS

2. The following changes to the drawings have been approved by the examiner and agreed

upon by applicant: In Fig. 2, elements 66 and 66’, the word Randomizer should be changed to

Scrambler as referenced in the specification.

In order tohavoid abandonment of the application, applicant must make these above

agreed upon drawing changes.

TERMINAL DISCLAIMER

3. The terminal disclaimer filed on 19 July 2007 disclaiming the terminal portion of any

patent granted on this application, which would extend beyond the expiration date of US Patent

6,961,369 B1 has been reviewed and is accepted. The terminal disclaimer has been recorded.
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Application/Control Number: 1 1/21 1,535 1
Art Unit: 261 1

REASONS FOR ALLOWANCE

1. The following is an _examiner’s statement of reasons for allowance: The following is a

statement of reasons for the indication of allowable subject matter: The instant application

discloses a system that scrambles the phase characteristics of a carrier signal. The closest prior

art of record is US Patent 6,590,860 B1 US Patent 6,590,860 B1 discloses a system for

randomizing phases, but fails to disclose “associating each 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”. Asearch of prior art

records has failed to teach or suggest, alone or in combination:

“in a multicarrier modulation transceiver 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 each 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” as disclosed in claim 1.

“a multicarrier modulation transceiver that uses 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, wherein the multicarrier modulation

transceiver is capable of associating each 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
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Application/Control Number: 11/21 1,335 Page 4
Art Unit: 2611

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” as disclosed in claim 21.

Any comments considered necessary by applicant must be submitted no later than the

payment of the issue fee and, to avoid processing delays, should preferably accompany the issue

fee. Such submissions should be clearly labeled “Comments on Statement of Reasons for

Allowance.” ‘

CONCLUSION

2. Any inquiry concerning this communication or earlier communicationsfrom the

examiner should-be directed to Lawrence B Williams whose telephone number is 571-272-3037.

The examiner can normally be reached on Monday-Friday (8:00-6:00).

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

supervisor, Ghayour Mohammad can be reached on 571-272-3021. 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 http2//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).
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Application/Control Numberzi 1 1/211,535
Art Unit: 2611

La ence B. Willi V 6

\' V
I w

August 31, 2007
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-Please type a plus sign (+) inside this box > , + ' Pro/so/oaA roses)
1» ‘ 3 5 ‘ I » Approved to! use through or/31r2oos. OMB 05510031

= ‘ u.s. Patent and Trademark Offioe: u.s. DEPARTMENT or commence
' Under the Pa - rwork Reduction Act oi 1995, no - - rsons are -.- uired to res - nd to a collection of intomtation unless it contains a valid OMB control number.

Substitute for form ‘l449AIPTO Com - lele it Known

'NF0RMAT'°N 9'59‘-0.5URE. .

STATEMENT BY APPLICANT‘
U.S. PATENT DOCUMENTS '

' US. Patent Document _ . ' Name of Patentee or Pages, Columns, Lines, Where
Examiner Cite Kind code 7 Publication Date Applicant Relevant Passages or Relevant
Initials‘ No. ‘ Numbe, H known _ MM-DD-_YYYY » oi Cited Document Figures Appear

— 6.704.317 —
1 6507.585 l 

It-I't'lI— Kumar —
HEW.  Rhind et at —

—
I ———

, FOREIGN PATENT DOCUMENTS
Name at Patentee or Pages, Columns, Lines.

Examiner Cite Kind code 5 Publication Date Applicant Where Relevant Passages -
No. ' offiog 3 Numben (51 known) Mlvt-DD-YYYY cl Cited Document or Relevant Figures

—lM'll_ 0584534 03-02-I994 '
ZLIMI 2330491 04-2|-I999

EP 0 719 004 A2 06-26-I996 Matsushita Electric
/LW/ Industrial Co. Ltd.

99/29078
98/32065 07-23-1998 — ‘Fortress

'Technoloies, Inc.

99/22463 '05-06-17999 '

OTHER PRIOR ART ~ NON PATENT LITERATURE DOCUMENTS

-- Include name ol the author ( in CAPITAL LETTERS), title of the article (when appropriate), title ot the item (book,Examiner Cite magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or
Initials‘ No. ‘ count where ublished. .

/LVWI Baum], R.W. et al., “Reducing the Peak-to-Average Power Ratio ofMulticarrierModulation By Selected Mapping”, Electronic Letters, GB, IEE Stevenage, Vol. 32,
. ‘ No. 22, October 24, 1996, - . 2056‘-2057, XP0006439l5 ISSN: 0013-5194.

:1§,W|- Co of Annex to Form: PCT/ISA/206 for PCT/US00/30958, 23 March 2001.

§fi{’;';3f; /Lawrence Williams/(08/16/2007.) ..
‘ EXAMINER: initial it reterence considered, whetheror not citation is in conformance with MPEP 609. Draw line through citation it not in conlomtance and not considered.Include copy of this form with next communication to applicant.

' Unique citation designation number. 7 See attached Kinds ol U.S. Patent Documents. 3 Enter Office that issued the document. by the twoletter code (WIPO Standard SL3). ‘
For Japanese patent documents, the indication ot the year oi the reign of the Emperor must precede the serial number ot the patent document. 5 Kind of dowment by the
appropriate symbols as indicated on the document under WIPO Standard ST. 15 if ptmible. 5 Applicant is to place a check mark here it English language Translation is attached.
This collection at information is required by 37 CFR 1.97 and 1.98. This information is requited to obtain or retain a benefit by the public which is to tile (and by the USPTO to

Aar
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_ Application No. A Applicantls)

, _ _ _ 11/211,535 TZANNES, MARCOS C.
Examiner-Initiated Interview Summary Examiner

Lawrence B. Williams

All Participants: Status of Application: Allowance

(1) Lawrence B. Williams. I ' (3) __.

(2) Jason Vick. . . (4) 1.

Date of Interview: 31 August 2007 Time: in

Type of Interview:
Telephonic

[I Video Conference -

E] Personal (Copy given to: [3 Applicant l:l Applicant's representative)

Exhibit Shown or Demonstrated: l:| Yes [I No
If Yes, provide a brief description:

Part I.

Rejection(s) discussed:

Claims discussed:

claim 20

Prior art documents discussed:

Part II.

SUBSTANCE OF INTERVIEW DESCRIBING THE GENERAL NATURE OF WHAT WAS DISCUSSED:

Explained to applicant that claim 20 was a separate and distinct invention. Applicant agreed to cancel claim 20 and file the claim ina divisional.

Part III.

IX] It is not necessary for applicant to provide a separate record of the substance of the interview, since the interview
directly resulted in the allowance of the application. The examiner will provide a written summary of the substance
of the interview in the Notice of Allowability. .

I] It is not necessary for applicant to provide a separate record of the substance of the interview. since the interview
did not result in resolution of all issues. A brief summary by the examiner appears in Part II above.

 _
(Examiner/SPE Signature) ’ (Applicant/Applicant's Representative Signature - if appropriate)

US. Patent and Trademark Office '

PTOL-413B (04-03) Examiner Initiated Interview Summary Paper No. 2
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App|icationlC_ontro| No. App|icant(s)/Patent Under
Reexamination

11/211535 _ TZANNES, MARCOS c.
Examiner Art Unit

Lawrence B. Williams 2611 Page 1 °” .

' u.s. PATENT DOCUMENTS
_ Document Number Date . .

schmidnmarks 0
ElHolder» Roger

Zhanseral» 0
ElSakodaetal. -
Hsakodaetat
Z

Notice of References Cited

—
FOREIGN PATENT DOCUMENTS

Document Number Date _ ,
Country Code-Number-Kind Code MM-YYYY Classmcanon

NON-PATENT DOCUMENTS

Include as applicable.‘ Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)

‘A copy of this reference is not being furnished with this Office action. (See MPEP § 707i05(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 ‘ Pan of Paper No. 2
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER I-‘OR PATENTS

PO. Box I450
Alexandria, V‘ inia 223I3AI450
www.usp!D.g

BIB DATA SHEET

CONFIRMATION NO. 7371

SERIAL NUMBER F|L|NgA<%E 371(6) GROUP ART UNIT ATTORNEg DOCKET
1 11211535 08/26/2005 5550-47-CON

RULE

APPLICANTS ~

Marcos C. Tzannes, Orinda, CA;

cm ******<kttttil-hit-tttfitit-3-§

This application is a CON of 09/710,310 11/09/2000 PAT 6,961,369
which claims benefit of 60/164,134 11/09/1999

*R it**ii**‘kI'*i‘*'A"l'l'#******R‘k

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED **
O9/28/2005

F°"ei9" P"°'“Y C'3im€d El ‘/95 W N0 ‘ STATE OR SHEETS TOTAL INDEPENDENT
35 use 119(a-d) conditions met Cl Yes Unto CI Me’ 3"” COUNTRY DRAWINGS CLAIMS CLAIMSAllowance
Verified and /LAWRENCE B

WILLIAMSI CA 2 0 2
Acknowledged ExamIneI"'s Signature nmals

ADDRESS

MILES 8: STOCKBRIDGE PC
1751 PINNACLE DRIVE
SUITE 500

‘ MCLEAN, VA 22102-3833
UNITED STATES.

TITLE ' .

System and method for scrambling the phase of the carriers in a multicarrier communications system

FILING FEE FEES: Authority has been given in Paper
RECE“/ED No. to charge/credit DEPOSIT ACCOUNT

for following:

BIB (Rev. 05/07).

DISH

Exhibit 1006 Page 59

newsams
Sticky Note
None set by newsams

newsams
Sticky Note
MigrationNone set by newsams

newsams
Sticky Note
Unmarked set by newsams

newsams
Sticky Note
None set by newsams

newsams
Sticky Note
MigrationNone set by newsams

newsams
Sticky Note
Unmarked set by newsams



DISH 
Exhibit 1006 Page 60

, , , Applicationléontrol No. App|icant(s)IPatent under
Issue Classification ’ 11/211,535 Reexamination

TZANNES, MARCOS c.Examiner

Lawrence B. Williams

ms 31 August 2912}? RVISOHY PATENT EXAMINEAssistant Examiner '

(Primary Examiner)‘ (Date) '

(Legal Instruments Examiner) V‘ fly 5‘ “Ag 1

D Claims renumbered in the same order as presented by applicant |:| CPA D L.
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7901234567890124|12222222222.333111111111111111
23567890123?666666677777

Part of Paper No. 2

Applicant(s)lPatent under
Reexamination

TZANNES, MARCOS C.

Exhibit 1006 Page 61

Non-Elected

Interference

Lawrence B. Williams

QNmtn0Nn.m‘KaK.lu.PA

11/211,535
Examiner

Cancelled

Restricted

EIIT
II ZIIT

(Through numeral)

023457B9

Rejected

Allowed

llllalllllllulllllllllllllllll

U.S. Patent and Trademark Office
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Applicationlcontrol No. . Applicant(s)lPatent under
Search Notes Reexamination

11/211,535 TZANNES, MARCOS C.
Examiner

Lawrence B. Williams -

‘ SEARCH NOTES

(INCLUDING SEARCH STRATEGY)

220, 222 8/31/2007

EAST, NPL. Inventor _ 8/31/2007 LW

~
I 203, 342

E
8/31/2007

U.S. Patent and Trademark Offioe _ Part of Paper No. 2
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‘I Application Number Applicationlcontrol No. {R\:::(i;e:i1rt‘(:t)il:'?tent under

I 11/211,535 TZANNES, MARCOS C.
Document Code - DISQ 1 Internal Document — DO NOT MAIL

TERMINAL

DISCLAIMER IX] APPROVED . 1:] DISAPPROVED

This patent is subject
Date Filed : 07-19-07 to a Terminal

Disclaimer

Approvedlbisapproved by: I

TERMINAL DISCLAIMER APPROVED SENT TO SCANNING ON 07-23-07 BY
KAREN L. WARD

U.S. Patent and Trademark Office
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Attorney Docket No. 5550-47-CON

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application for:

First Named Inventor: Marcos C. Tzannes Art Unit: 2631

Appln. No.: 11/211,535 Examiner:

For: SYSTEM AND METHOD FOR

SCRAMBLWG THE PHASE OF THE CARRIERS
IN A MULTICARRIER COMMUNICATIONS
SYSTEM

Confirmation No.: 7371

PRELIMINARY AMENDMENT

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 223 13-145 0

Sir:

Prior to the initial review of the above—identified patent application by the

Examiner, please enter the following Preliminary Amendment. Please charge any

fees to Deposit Account 19-1970.

Please amend the above—identified patent application as follows:

Amendments to the Specification begin on page 2

Amendments to the Claims are reflected in the listing of claims which begins

on page 3 of this paper.

Remarks begin on page 8 of this paper.
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Appln. No. 11/211,53 S Attorney Docket No. 5550-47-CON

Amendments to the Specification:

Please amend the paragraph at page 13, line 2 as follows:

Phase shifting example #3 (PS #3) corresponds to adjusting the phase

characteristic of the QAM—n1odu1ated carrier signal associated with a carrier number

N by (Xzv) ><:6r~, mod 27r, Where XN is an array ofN pseudo-random numbers. In this

example, a carrier signal having a carrier number N equal to 5 and XN 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:‘) = 2?? _~_(N0te 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—6}

 (5)x%(mod2n)=§g.

DISH

Exhibit 1006 Page 65

newsams
Sticky Note
None set by newsams

newsams
Sticky Note
MigrationNone set by newsams

newsams
Sticky Note
Unmarked set by newsams

newsams
Sticky Note
None set by newsams

newsams
Sticky Note
MigrationNone set by newsams

newsams
Sticky Note
Unmarked set by newsams



DISH 
Exhibit 1006 Page 66

Appln. No. 1 1/21 1,535 Attorney Docket No. 5550—47—CON

Amendments to the Claims:

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

application:

Listing of Claims:

1. (Currently Amended) In a multicarrier modulation

_ . _ . . . . I i . . . . . 1

transceiver 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 each 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. (Original) 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. (Currently Amended) The method of claim 1 further comprising independently

deriving the value associated with each carrier signal at eaeh—the first and a second

transceiver.

4. (Currently Amended) The method of claim 1 further comprising transmitting the

value associated with each carrier signal from ene—the first transceiver to the-et-hei=a second

transceiver.
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5. (Currently Amended) The method of claim 1 further comprising maintaining

synchronization between the tra11sceive and a second transceiver using the value

associated with each carrier signal.

6. (Original) The method of claim 1 wherein the value varies with each carrier

signal.

7. (Original) The method of claim 1 wherein the value varies with each DMT

symbol.

8. (Original) The method of claim 1 wherein the value is derived from a

predetermined parameter.

9. (Original) The method of claim 8 wherein the predefined parameter is a carrier
number.

10. (Original) The method of claim 8 wherein the predefined parameter is a symbol

11. (Original) The method of claim 8 wherein the predefined parameter is a

hyperframe count.

12. (Original) The method of claim 8 wherein the predefined parameter is a

superframe count.

13. (Original) The method of claim 1 further comprising scrambling the bits of the

input bit stream.

14. (Original) The method of claim 1 further comprising transmitting a

predetermined transmission signal when the amplitude of the transmission signal exceeds a
certain level.

15. (Original) The method of claim 14 wherein the predetermined transmission

signal comprises a predetermined pattern of bits.
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16. (Original) The method of claim 14 wherein the predetermined transmission

signal comprises a pilot tone.

17. (Currently Amended) The method of claim 16 wherein the pilot tone is used

to maintain timing synchronization between the first transceiver and t—heé_1 second

transceiver.

18. (Original) The method of claim 15 wherein each bit value in the

predetermined pattern of bits is a zero value.

19. (Original) The method of claim 15 wherein the predetermined pattern of bits

is a pseudo-random sequence pattern.

20. (Currently Amended) In a multicarrier modulation systena—inel=aeling—a

 transceiverusing a

transmission signal having a plurality of carrier signals for  demodulating

an input bit stream, each carrier signal having a phase characteristic with the input bit

stream, a method for  descrambling the phase characteristics of the carrier

signals comprising:

associating each 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

demodulating the transmission signal using the phase shift computed for each

carrier signal.

21. (New) A multicarrier modulation transceiver that uses 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,

wherein the multicarrier modulation transceiver is capable of associating each 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.
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22. (New) The transceiver of claim 21 further comprising a modulator

capable of 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 peal<—to—a\/erage power ratio (PAR).

23. (New) The transceiver of claim 21 wherein the transceiver communicates

with a second transceiver, and the value associated with each carrier signal is

independently derived at each transceiver.

24. (New) The transceiver of claim 21 further comprising a transmitter that

transmits the value associated with each carrier signal fi'om the transceiver to a second

transceiver.

25. (New) The transceiver of claim 21 wherein synchronization is maintained

between the transceiver and a second transceiver using the value associated with each carrier

signal.

26. (New) The transceiver of claim 21 wherein the value varies with each carrier

signal.

27. (New) The transceiver of claim 21 wherein the value varies with each DMT

symbol.

28. (New) The transceiver of claim 21 wherein the value is derived from a

predetermined parameter.

29. (New) The transceiver of claim 28 wherein the predefined parameter is a carrier

number.

30. (New) The transceiver of claim 28 wherein the predefined parameter is a symbol

31. (New) The transceiver of claim 28 wherein the predefined parameter is a

l1yperfi‘ame count.
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32. (New) The transceiver of claim 28 wherein the predefined parameter is a

superframe count.

33. (New) The transceiver of claim 21 further comprising scrambling the bits of the

input bit stream.

34. (New) The transceiver of claim 21 further comprising transmitting a

predetermined transmission signal when the amplitude of the transmission signal exceeds a

ceitain level.

35. (New) The transceiver of claim 34 wherein the predetermined transmission

signal comprises a predetermined pattern of bits.

36. (New) The transceiver of claim 34 wherein the predetermined transmission

signal comprises a pilot tone.

37. (New) The transceiver of claim 36 wherein the pilot tone is used to maintain

timing synchronization between the first transceiver and a second transceiver.

38. (New) The transceiver of claim 35 wherein each bit value in the

predetermined pattern of bits is a zero value.

39. (New) The transceiver of claim 35 wherein the predetermined pattern of bits

. is a pseudo—random sequence pattern.

40. (New) The transceiver of claim 21 wherein the multicarrier modulation

transceiver communicates with a second transceiver.
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REMARKS

Applicants would like to thank the examiner for contacting the undersigned

regarding the above application.

During the telephone conference, the Examiner indicated that the application

was in condition for allowance, however requested a Terminal Disclaimer in View of

the parent application. Applicants would like to note that the filing of the attached

Terminal Disclaimer to obviate the Examiner’s indication that a nonstatutory double

patenting exists is not an admission of the propriety of the rejection.

As discussed with the Examiner, new apparatus claims 21-40 have been added

that correspond to the indicated allowable method claims 1-19. The specification has

also been amended to correct a mathematical calculation mistake.

Independent claims 1 and 20 have also been amended as discussed with the

examiner.

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.

Respectfully submitted,

Reg. No. 45,285

SHERIDAN Ross P. C.

1560 BROADWAY, SUITE 1200
DENVER, COLORADO 80202
TELEPHONE: 303-863-9700
FAX: 303-863-0223
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Approved for use through 09/30/2007. OMB 0651—0031

US. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paerwork Reduction Act of 1995, no ersons are reuired to resond to a collection of information unless it dlsla s a valid OMB control number,

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING D°°ke‘ Numbe’ (OPfi°”3I)
REJECTION OVER A “PRIOR” PATENT 5550-47-30”

in re Application of: Marcos C. TZANNES

Application No.: 11/211,535

Filed: August 26, 2005

For; System and Method for Scrambling the Phase of the Carriers in a Multicarrier Communications System

The owner*, _Ayyar_e____|_gg_ . of mg percent interest in the instant application hereby disclaims,
except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend beyond
the expiration date of the full statutory term prior patent No. 6,961,369 as the term of said prior patent is defined in 35 U.S.C. 154
and 173, and as the term of said prior patent is presently shortened by any terminal disclaimer. The owner hereby agrees that any patent so
granted on the instant application shall be enforceable only for and during such period that it and the prior patent are commonly owned. This
agreement runs with any patent granted on the instant application and is binding upon the grantee, its successors or assigns.

in making the above disclaimer, the owner does not disclaim the terminal part of the term of any patent granted on the instant application that
would extend to the expiration date of the full statutory term as defined in 35 U.S.C. 154 and 173 of the prior patent, "as the term of said prior
patent is presently shortened by any terminal disclaimer," in the event that said prior patent later:

expires for failure to pay a maintenance fee;
is held unenforceable;
is found invalid by a court of competent jurisdiction;
is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;
has all claims canceled by a reexamination certificate;
is reissued; or
is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer.

Check either box 1 or 2 below, if appropriate.

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

I hereby declare that all statements made herein of my own knowiedge are true and that all statements made on information and
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and the like so
made are punishable by fine or imprisonment. or both. under Section 1001 of Title 18 of the United States Code and that such willful false
statements may jeopardize the validity of the application or any patent issued thereon.

2. The undersigned is an attorney or agent of record. Reg. No. 45.285

19 July 2007
Signature Date

Jason H. Vick
Typed or printed name

303.764.3005
Telephone Number

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

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

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

This coilection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 USC. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete.
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief information Orficer, U,S. Patent
and Trademark Office, US. Department of Commerce, PO. 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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Electronic Patent Application Fee Transmittal

Filing Date: 26-Aug-2005

Title of Invention. System and method for scrambling the phase of the carriers in a
' multicarrier communications system

Hrst Named Inventor/Applicant Name: Marcos C. Tzannes

Filer: Jason Vick/Christine Jacquet

Filed as Large Entity

Utility Filing Fees

Sub-Total in

USD($)

Basic Filing:

Claims in excess of 20 20 50

Description Quantity

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interlerence:

Post—A|Iowance-and-Post-Issuance:
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Sub-Total in

Description Quantity UsD($)

Extension-of-Time:

Miscellaneous:

Total in USD ($)
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Electronic Acknowledgement Receipt

1988892

International Application Number:

Confirmation Number:

Title of Invention. System and method for scrambling the phase of the carriers in a
' multicarrier communications system

First Named Inventor/Applicant Name: Marcos C. Tzannes

Filer Authorized By: Jason Vick

Attorney Docket Number: T3653-8962US02

Filing Date: 26-AUG-2005

Time Stamp: 13:31:31

Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

Payment was successfully received in RAM

RAM confirmation Number

Deposit Account

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 and 1.17

File Listing:

DISH

Exhibit 1006 Page 75

newsams
Sticky Note
None set by newsams

newsams
Sticky Note
MigrationNone set by newsams

newsams
Sticky Note
Unmarked set by newsams

newsams
Sticky Note
None set by newsams

newsams
Sticky Note
MigrationNone set by newsams

newsams
Sticky Note
Unmarked set by newsams



DISH 
Exhibit 1006 Page 76

Document . . Fi|eSize(Bytes) Multi Pages

779446
AM END_F’REL|M_AN D_TE

RM_D|SCLA|M.pdf 2542c83h27ecO9ODaaaOc77h1942351
el73a7el3

Multipart Description/PDF files in .zip description

Document Description End

3 7

Applicant Arguments/Remarks Made in an Amendment 8 8

Terminal Disclaimer Filed 9 9

Fee Worksheet (PTO-O6) fl
60d056ac3793207a33c55818079285le

11:11 1116

Warnings:

lnlormation:

Warnings:

lnlormation:

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
ll 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
ll 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/E0/903 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
ll 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/R0/105) 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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US. Patent and Trademark OlTIce; U.S. l)EPAR'l'MF_NT OF COMMERCE
Under the l’nen\'ork Reduction Act of I995, no ~ rsorls are retlired to resend to a collection ofinfomlalion unless it dislays a valid OMB control number.

Altome Docket No.
3 First Named inventor _ TZANNES:

TRANSMITTAL M. SYSTEM AND METHOD FOR
SCRAMBLING THE PHASE OF

THE CARRIERS IN A
MULTICARRIER

COMMUNICATIONS SYSTEM

(Onlyfor new nonprovisional applications under 37 CFR I.53(b))

Express Mail Label N0.
Commissioner for Patents

APPLICATION ELEMENTS ADDRESS T0: PO. Box M50

See MPEP chapter 600 t‘0I7(‘E'I1llIt2 utilitv Eaten! agglicalion con/ems, Alexandria’ VA 223 l 3'M50
I. [2 Fee Transmittal Form (e.g., PTO/SB/l 7)

(Submit an original and a duplicalefor/be processing) ACCOMPANYING APPLICATION PARTS

2~ D Appnmm “aims ‘"13" enm-V 5'3"” 9. L] Assignment Papers (cover sheet & document(s))S 37 CFR L27 .
es Name ofAsslgnee AWARE INC.

3. B Specification [Total Pages 22]
Both the claims and abstract must start on a new page IO. U 37 CFR 3.73(b) Statement U Power of Attorney
(For information on the preferred €llTdl‘lg€TI'l€I'll: see MPF.P 608 0l(a)) ft,-},e,, 1/79,? [5 an gssfgnggj

4- E D|‘3“v'l"g(5) (35 U-SC H3) [TOW/5/7<’51-V 2/ ll. E] English Translation Document (Ifapplicable)

5- Oath or Declaration [Total Shem 3] I2. [3 Information Disclosure Statement (PTO/SB/08 Or PTO4449)
3- D New)’ exec‘-“ed lmlglnal 0' COPY) D Copies ofcitations enclosed
b. D Unexecuted (Original or copy)

C. copy from a prior application (37 CFR l.63(d)) 13_ D preliminary Amendment
;r"(for continuation/divisional with Box I8 completed)

i- DELETl0N 0_F_lD_)NVENTOR5 I4. E Return Receipt Postcard (MPEP 503)
‘ Signed statement attached deleting inventor(s) (shun/(1 by Spgcifigallv gmmizgd)

named in the prior application, see 37 CFR
l-53(d)(2) and 133(5) l5. D Certified Copy of Priority Document(s)

(lfforeign priority is claimed)

113243u.s.PTO 11/211535

6. I2 Application Data Sheet. Sec 37 CFR L76
_ _ 16. CI Nonpublication Request under 35 U.S,C. 122(b)(2)(B)(i).

7- El CD‘R0M 0' CD'R "1 dupllcalea ‘M89 ‘able 0' C0mPU13" Applicant must attach form PTO/SB/35 or equivalent
Program (Appendix)
El Landscape Table on CD I7. I3 Other:

8. Nucleotide and/or Amino Acid Sequence Submission
llfapplirahle. lIFI7lS mm. are required
a. C] Computer Readable Fonn (CRF)
b. Specification Sequence Listing on:

i U CD-ROM or CD-R (2 copies; or
ii, I:I Paper

c. D Statements verifying identity of above copies
I8. lfa CONTlNUlNG /\PPLlCATlON, (lmrlt r1pprnpl'iurt= box. and supply the )‘€qlll5lI(? informulioll below and in Ihefirsl sentence ofllle speclflcaliorl

following the title, or in an Application Du/a Sheet under 3,7 CFR 1. 76."
8 Continuation D Divisional El Continuation-in-part (ClP) (lfprior application No.: 09J7l0.3l0

Prior application information: Examiner Art Unit:

19. CORRESPONDENCE ADDRESS

Q The address associated with Customer Number: or Cl Correspondence address below

O o'_0o;1s1.’

Name (Printffype)

This collection ofi. Ion IS required by 37 CFR l.53(b). The infonnation is required to obtain or retain it benefit by the public which is to file (and by theUSPTO to v-:' an application. Confidentiality is governed by 35 U.S.C. I22 and 37 CFR Li I and l.l4. This collection is estimated to take I2 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 tilne you require to complete this fonn and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, US,
Patent and Trademark Ofiice, US. Department OfCommerce, P.O. Box i450, Alexandria, VA 223 I 34450, DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box I450, Alexandria, VA 22313-1450.

DISH

Exhibit 1006 Page 78

newsams
Sticky Note
None set by newsams

newsams
Sticky Note
MigrationNone set by newsams

newsams
Sticky Note
Unmarked set by newsams

newsams
Sticky Note
None set by newsams

newsams
Sticky Note
MigrationNone set by newsams

newsams
Sticky Note
Unmarked set by newsams



DISH 
Exhibit 1006 Page 79

PTO/SB/l7 (I2-04v2)
Approved for use through 07/'3 H2006. OMB 065l-0032

U.S. Patent and Trademark Ollice; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of l995, no persons are required to respond to at collection otinfonnation unless it displays a valid OMB control number.

Complete 1_'fIt’nown
ElTecti\'e on I2/8/2004 Application Number

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

FEE TRANSMITTAL

For FY 2005
Palentfees are subject to mutual revision.

Filing Dillt’ Herewith

First Named Inventor Marcos C_ TZANNES

Examiner Name

. A U '
El Applicant claims small entity status. Set.‘ 37 CFR L27 '1 ml
TOTAL AMOUNT or PAYMENT 5 1,000_00 ""°"‘e>’ D°°"'°‘ N0‘ T3553-8962US02

METHOD OF PAYMENT (check all that apply)

IE Check D Credit Card D Money Order El None D Other (please identify):
E Deposit Account Deposit Account Number: 50-] lo5 Deposit Account Name: Miles & Stockbridge P.C.

For the aboVe—identified deposit account, the Director is hereby authorized to:' (check all that apply) ,

El Charge fee(s) indicated below |:| Charge fee(s) indicated below, except for the filing fee
E Charge any additional fee(s) or urtderpayments of fee(s) ® Credit any overpayments

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

FEE CALCULATION

1. BASIC FILING, SEARCH, AND EXAMINATION FEES
FILING FEES SEARCH FEES EXAMINATION FEES

Small Entitv Small Entitv Small Entitv

Application Tvpe Fee ($1 Fee {$1 Fee ($1 Fee 151 Fee ($1 Fee {$1 Fees Paid [$1
Utility 300 I50 500 250 200 100 $1,000.00
Design 200 100 l00 50 130 65
Plant 200 100 300 150 160 80
Reissue 300 150 500 250 600 300
Provisional 200 100 0 0 0 0

2. EXCESS CLAIM FEES Small Entity

Fee Description Fcc j$1 Fee {$1
Each claim over 20 (including Reissues) 50 25
Each independent claim over 3 (including Reissues) 200 100
Multiple dependent claims 360 180

Total Claims Extra Claims Fee ($1 Fee Paid ($1 Multiple Dependent Claims
20-20orHP—' 0 H x 0 = O F_e¢2_(§)  )
HP = highest number oftotal claims paid for, ifgreater than 20. __
Indep. Claims Extra Claims Fee g§1 Fee Paid §$1
2 — 3 or HP = 0 X 0 0

HP = highest number ofindependent claims paid for, if greater than 3.
3. APPLICATION SIZE FEE

Iftlte specification and drawings exceed 100 sheets ofpaper (excluding electronically filed sequence or computer listings
under 37 CFR l.52(e)), the application size fee due is $250 ($125 for small entity) for each additional 50 sheets or fraction
thereof. See 35 U.S.C. 4l(a)(l)(G) and 37 CFR l.l6(s).
Total Sheets Extra Sheets Number of each additional 50 or fraction thereof Fee 1351 Fee Paid ($1

— 100 : / 50 = (round up to a whole number) x :
. OTHER FEE(S) Fee Paid (S)

Non—English Specification, $130 fee (no small entity discount)
Other (e.g_, late filing surcharge):

SUBMITTED BY Complete ffugglicublej

S. -' RL‘gl5lmll°“ No- 45,285 _ ‘ (703) 903-9000Ignmure /Almrnev/A 0:711!) Tdephonk

Name /Print/T_vpz=) I August 26’ 2005
This collection of infornired by 37 CFR l.l3(7. The infonnation is required to obtain or retain a benefit by the public which is to tile [and by the USPTO to process) anapplication. Conlidc i,.-—- ,- is gm-cmed by 35 USC I22 and 37 CFR l ll and I. I4. This collection is estimated to take 30 minutes to complete, including gathering. preparing. and submitting
the completed app tcation form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount oftimc you require Iu cntnplete this form and or suggestions
for reducing this burden, should be sent to thc Chicflnlorination Officcr. US Patent and Tmtleinttrk Otilice, US, l)epartment nfC()tttttterce, PO. Box I450‘ Alexandria. VA 223l3-N50.
DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Bo\ I450, Alexandria, VA 223l3-I450.

DISH

Exhibit 1006 Page 79

newsams
Sticky Note
None set by newsams

newsams
Sticky Note
MigrationNone set by newsams

newsams
Sticky Note
Unmarked set by newsams

newsams
Sticky Note
None set by newsams

newsams
Sticky Note
MigrationNone set by newsams

newsams
Sticky Note
Unmarked set by newsams



DISH 
Exhibit 1006 Page 80

PTOISB 05 (09-04)
Approved for use through 07I3ll2006 OMB 065l~0O32

US. Patent and Trademark OlTIce; U.S. l)EPAR'l'MF_NT OF COMMERCE
Under the l’nen\'ork Reduction Act of I995, no ~ rsorls are retlired to resend to a collection ofinfomlalion unless it dislays a valid OMB control number.

Altome Docket No.
3 First Named inventor _ TZANNES:

TRANSMITTAL M. SYSTEM AND METHOD FOR
SCRAMBLING THE PHASE OF

THE CARRIERS IN A
MULTICARRIER

COMMUNICATIONS SYSTEM

(Onlyfor new nonprovisional applications under 37 CFR I.53(b))

Express Mail Label N0.
Commissioner for Patents

APPLICATION ELEMENTS ADDRESS T0: PO. Box M50

See MPEP chapter 600 t‘0I7(‘E'I1llIt2 utilitv Eaten! agglicalion con/ems, Alexandria’ VA 223 l 3'M50
I. [2 Fee Transmittal Form (e.g., PTO/SB/l 7)

(Submit an original and a duplicalefor/be processing) ACCOMPANYING APPLICATION PARTS

2~ D Appnmm “aims ‘"13" enm-V 5'3"” 9. L] Assignment Papers (cover sheet & document(s))S 37 CFR L27 .
es Name ofAsslgnee AWARE INC.

3. B Specification [Total Pages 22]
Both the claims and abstract must start on a new page IO. U 37 CFR 3.73(b) Statement U Power of Attorney
(For information on the preferred €llTdl‘lg€TI'l€I'll: see MPF.P 608 0l(a)) ft,-},e,, 1/79,? [5 an gssfgnggj

4- E D|‘3“v'l"g(5) (35 U-SC H3) [TOW/5/7<’51-V 2/ ll. E] English Translation Document (Ifapplicable)

5- Oath or Declaration [Total Shem 3] I2. [3 Information Disclosure Statement (PTO/SB/08 Or PTO4449)
3- D New)’ exec‘-“ed lmlglnal 0' COPY) D Copies ofcitations enclosed
b. D Unexecuted (Original or copy)

C. copy from a prior application (37 CFR l.63(d)) 13_ D preliminary Amendment
;r"(for continuation/divisional with Box I8 completed)

i- DELETl0N 0_F_lD_)NVENTOR5 I4. E Return Receipt Postcard (MPEP 503)
‘ Signed statement attached deleting inventor(s) (shun/(1 by Spgcifigallv gmmizgd)

named in the prior application, see 37 CFR
l-53(d)(2) and 133(5) l5. D Certified Copy of Priority Document(s)

(lfforeign priority is claimed)

113243u.s.PTO 11/211535

6. I2 Application Data Sheet. Sec 37 CFR L76
_ _ 16. CI Nonpublication Request under 35 U.S,C. 122(b)(2)(B)(i).

7- El CD‘R0M 0' CD'R "1 dupllcalea ‘M89 ‘able 0' C0mPU13" Applicant must attach form PTO/SB/35 or equivalent
Program (Appendix)
El Landscape Table on CD I7. I3 Other:

8. Nucleotide and/or Amino Acid Sequence Submission
llfapplirahle. lIFI7lS mm. are required
a. C] Computer Readable Fonn (CRF)
b. Specification Sequence Listing on:

i U CD-ROM or CD-R (2 copies; or
ii, I:I Paper

c. D Statements verifying identity of above copies
I8. lfa CONTlNUlNG /\PPLlCATlON, (lmrlt r1pprnpl'iurt= box. and supply the )‘€qlll5lI(? informulioll below and in Ihefirsl sentence ofllle speclflcaliorl

following the title, or in an Application Du/a Sheet under 3,7 CFR 1. 76."
8 Continuation D Divisional El Continuation-in-part (ClP) (lfprior application No.: 09J7l0.3l0

Prior application information: Examiner Art Unit:

19. CORRESPONDENCE ADDRESS

Q The address associated with Customer Number: or Cl Correspondence address below

O o'_0o;1s1.’

Name (Printffype)

This collection ofi. Ion IS required by 37 CFR l.53(b). The infonnation is required to obtain or retain it benefit by the public which is to file (and by theUSPTO to v-:' an application. Confidentiality is governed by 35 U.S.C. I22 and 37 CFR Li I and l.l4. This collection is estimated to take I2 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 tilne you require to complete this fonn and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, US,
Patent and Trademark Ofiice, US. Department OfCommerce, P.O. Box i450, Alexandria, VA 223 I 34450, DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box I450, Alexandria, VA 22313-1450.

DISH

Exhibit 1006 Page 80

newsams
Sticky Note
None set by newsams

newsams
Sticky Note
MigrationNone set by newsams

newsams
Sticky Note
Unmarked set by newsams

newsams
Sticky Note
None set by newsams

newsams
Sticky Note
MigrationNone set by newsams

newsams
Sticky Note
Unmarked set by newsams



DISH 
Exhibit 1006 Page 81

PTO/SB/l7 (I2-04v2)
Approved for use through 07/'3 H2006. OMB 065l-0032

U.S. Patent and Trademark Ollice; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of l995, no persons are required to respond to at collection otinfonnation unless it displays a valid OMB control number.

Complete 1_'fIt’nown
ElTecti\'e on I2/8/2004 Application Number

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

FEE TRANSMITTAL

For FY 2005
Palentfees are subject to mutual revision.

Filing Dillt’ Herewith

First Named Inventor Marcos C_ TZANNES

Examiner Name

. A U '
El Applicant claims small entity status. Set.‘ 37 CFR L27 '1 ml
TOTAL AMOUNT or PAYMENT 5 1,000_00 ""°"‘e>’ D°°"'°‘ N0‘ T3553-8962US02

METHOD OF PAYMENT (check all that apply)

IE Check D Credit Card D Money Order El None D Other (please identify):
E Deposit Account Deposit Account Number: 50-] lo5 Deposit Account Name: Miles & Stockbridge P.C.

For the aboVe—identified deposit account, the Director is hereby authorized to:' (check all that apply) ,

El Charge fee(s) indicated below |:| Charge fee(s) indicated below, except for the filing fee
E Charge any additional fee(s) or urtderpayments of fee(s) ® Credit any overpayments

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

FEE CALCULATION

1. BASIC FILING, SEARCH, AND EXAMINATION FEES
FILING FEES SEARCH FEES EXAMINATION FEES

Small Entitv Small Entitv Small Entitv

Application Tvpe Fee ($1 Fee {$1 Fee ($1 Fee 151 Fee ($1 Fee {$1 Fees Paid [$1
Utility 300 I50 500 250 200 100 $1,000.00
Design 200 100 l00 50 130 65
Plant 200 100 300 150 160 80
Reissue 300 150 500 250 600 300
Provisional 200 100 0 0 0 0

2. EXCESS CLAIM FEES Small Entity

Fee Description Fcc j$1 Fee {$1
Each claim over 20 (including Reissues) 50 25
Each independent claim over 3 (including Reissues) 200 100
Multiple dependent claims 360 180

Total Claims Extra Claims Fee ($1 Fee Paid ($1 Multiple Dependent Claims
20-20orHP—' 0 H x 0 = O F_e¢2_(§)  )
HP = highest number oftotal claims paid for, ifgreater than 20. __
Indep. Claims Extra Claims Fee g§1 Fee Paid §$1
2 — 3 or HP = 0 X 0 0

HP = highest number ofindependent claims paid for, if greater than 3.
3. APPLICATION SIZE FEE

Iftlte specification and drawings exceed 100 sheets ofpaper (excluding electronically filed sequence or computer listings
under 37 CFR l.52(e)), the application size fee due is $250 ($125 for small entity) for each additional 50 sheets or fraction
thereof. See 35 U.S.C. 4l(a)(l)(G) and 37 CFR l.l6(s).
Total Sheets Extra Sheets Number of each additional 50 or fraction thereof Fee 1351 Fee Paid ($1

— 100 : / 50 = (round up to a whole number) x :
. OTHER FEE(S) Fee Paid (S)

Non—English Specification, $130 fee (no small entity discount)
Other (e.g_, late filing surcharge):

SUBMITTED BY Complete ffugglicublej

S. -' RL‘gl5lmll°“ No- 45,285 _ ‘ (703) 903-9000Ignmure /Almrnev/A 0:711!) Tdephonk

Name /Print/T_vpz=) I August 26’ 2005
This collection of infornired by 37 CFR l.l3(7. The infonnation is required to obtain or retain a benefit by the public which is to tile [and by the USPTO to process) anapplication. Conlidc i,.-—- ,- is gm-cmed by 35 USC I22 and 37 CFR l ll and I. I4. This collection is estimated to take 30 minutes to complete, including gathering. preparing. and submitting
the completed app tcation form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount oftimc you require Iu cntnplete this form and or suggestions
for reducing this burden, should be sent to thc Chicflnlorination Officcr. US Patent and Tmtleinttrk Otilice, US, l)epartment nfC()tttttterce, PO. Box I450‘ Alexandria. VA 223l3-N50.
DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Bo\ I450, Alexandria, VA 223l3-I450.

DISH

Exhibit 1006 Page 81

newsams
Sticky Note
None set by newsams

newsams
Sticky Note
MigrationNone set by newsams

newsams
Sticky Note
Unmarked set by newsams

newsams
Sticky Note
None set by newsams

newsams
Sticky Note
MigrationNone set by newsams

newsams
Sticky Note
Unmarked set by newsams



DISH 
Exhibit 1006 Page 82

I

A System and Method 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 US. 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 lnvention I

In a conventional multicairier 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
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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 from the modulation of an arbitrary sequence of

input data bits comprising the transmitted infomiation. 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 ofa transmission signal transmitted from a DMT

transmitter is 14.5 dB, which is equivalent to having a IE,-7 probability of clipping. The PAR ofa
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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 ofa 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

scrarnblers are not used, multiple can-ier 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 (ie, 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.

Summagg 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.
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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 fiom 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 eanier 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.

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. l 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 ofcarrier 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 ofa 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. I 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 specifics 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 perform 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 parallel 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 ofcarrier 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-
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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 scrambler 66’ for use

when demodulating carrier signals that have had their phase characteristics adjusted by the phase

scrambler 66 of the DMT transceiver l0.
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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 (pseud0—RNG), a DMT carrier number, a DMT symbol count, a DMT superframe

count, at DMT hyperframe count, and the like, as described in more detail below. Irrespective of the

technique used to produce each value, the same technique is used by the DMT transmitter'22 and the

remote receiver 34 so that the value associated with a given carrier signal is known at 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 valuethat is associated with

a carrier signal. Because 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 infonns 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 ofthat 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 l l04 kHz The DMT transmitter 22 numbers the canier signals

from 0 to 255. Therefore, “DMT carrier number 50” represents the 51st DMT carrier signal which is

located at the frequency of2l5.625 kHz (i.e., 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 superfiame count reaches 25$.

Accordingly, it is seen that some predefined parameters produce values that vary from carrier

signal to carrier signal. For example, when the predefined parameter 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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Other predefined parameters produce values that vary from DMT symbol 70 to DMT symbol

70. For example, when the predefined parameter is the symbol count, the superframe count, or

hyperframe count, values 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 overtime. 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 on a 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 1 l5) the phase shifi 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 canier signals, the phase scrambler 66 reduces (with respect to unscrambled phase

characteristics) the combined PAR of the plurality of carrier signals and, consequently, the
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transmission signal 38. The following three phase shifting eicamples, 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 g , modulo (mod) 27:. 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%(mod27r) :%1r . 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 1x -7£(mod Zn) 2 It . The carrier signal with a carrier number N equal to 0 has no base3 P

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) x% , mod 21:, where

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§(mod Zzr) =3 . 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 %(mod 2») = 335.
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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 (XN)x -765 , mod 27:, where XN

is an array of N pseudo-random numbers. In this example, a carrier signal having a carrier number

N equal to 5 and XN 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 2n) = (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:) =

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 canier signalsto 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 transmission 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 ofthe 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 transmission 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 (ie, 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 equivalent to the predefined transmission signal 78. In
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20

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

shifis (step 120) the phase characteristic of the QAM-modulated carrier signals (based on one of the

predefined parameters that varies 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.

Afier 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 107 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
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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 shifi 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 21:, 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 transmission signal 38) is

not clipped, the DMT transmitter 22 sends the transmission signal 38. lf 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 continues until a DMT symbol 70 is produced without a time domain sample 70 that is

16
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clipped- In one embodiment, the transmitter 22 stops attempting to produce a nonjclipped DMT

symbol 70’for the particular set of QAM swnbols 58 after generating a predetermined number of

clipped DMT symbols 70’. At that moment, the transmitter 22 can transmit the most recently

A 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 nonnally has a clipping probability of 10” for

the time domain transmission signal 38 can therefore operate with a 105 probability of clipping and

a lower PAR equal to 12.8 dB (as compared to 14.5 dB). Vtfhen operating at a 105 probability of

clipping, assuming a DMT symbol 70 has 512 time-domain samples 70, the DMT transmitter 22

. . . 05 .experiences one clipped DM1 symbol 70 out of every :12 , or I95 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 [05 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 therein 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, VDS L, SDSL,

HDSL, HDSL2, or SHDSL. It is also to be understood that the principles of the invention apply to

17
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various types of applications transported over DSL systems (e.g., telecommuting, video

conferencing, high speed [ntemct 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 each 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

canier 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 fiarther 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.

. The method of claim 1 wherein the value varies with each canier signal.

. The method of claim 1 wherein the value varies with each DMT symbol.

. The method of claim 1 wherein the value is derived from a predetermined parameter.

. The method ofclaim 8 wherein the predefined parameter is a carrier number.

. The method ofclaim 8 wherein the predefined parameter is a symbol count,

. The method of claim 8 wherein the predefined parameter is a hyperframe count.

. The method of claim 8 wherein the predefined parameter is a superframe count.

. The method of claim 1 funher comprising scrambling the bits of the input bit stream.

14. The method ofclaim 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 ofclaim 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 value.

19. The method ofclaim 15 wherein the predetermined pattern of bits is a pseudo-

random sequence pattern.

20. In a multicanier 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 carried 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 scrambling of the phase characteristic of each carrier signal includes associating a value with

each carrier signal and computing a phase shiftfor 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 canier signals having the. substantially

scrambled phase characteristic to produce a transmission signal with a reduced PAR.
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OR DESIGN COMPLETE IF KNOWN

E Declaration CI Declaration Filing Date Herewith

Submitted with Submitted after Initial Group Art Unit Not Yet Assigned

lnitial Filing Filing (surcharge Examiner Name Not Yet Assigned

37 CFR l.l6(e) required)

As a below named inventor. I hereby declare that:

My residence, post office address, and citizenship are as stated below next to my name,

I believe [am the original, first and sole inventor (ifonly one name is listed below) or an original, first and joint inventor (if plural
names are listed below) of the sub'ect matter which is claimed and for which a mtent is sought on the invention entitled:

A System And Method For Scrambling The Phase Of The Carriers In A Multieatrier Communications System

(Title of the Invention)
the specification of which

X is attached hereto
OR

I:] was filed on as United States Application Serial Number or PCT lntemational
(MM/DDIYYYY)

Application Number  Iand was amended on (MM/DD/YYYY) l(tfapplicable).

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

I acknowledge the duty to disclose to the Patent Oftice all information known by me to be material to patentability as defined in 37 CFR1.56.

I hereby claim foreign priority benefits under 35 U.S.C. l I9(a)—(d) or 365(b) ofany foreign application(s) for patent or inventor‘s
certificate, or 365(a) ofany PCT international application which designated at least one country other than the United States of America,
listed below and have also identified below, by checking the box, any foreign application for patent or invcntor’s certificate, or of any
PCT international a lieation havin a film date before that ofthe a u lication on which riorit ' is claimed.

Number s Countr MMIDD/YYYY Not Claimed
Cl
[:1
U
[:1

A lication Serial Number s

60/164,134 ll/09/1999 Additional provisional applicationserial numbers are listed on a

- supplemental priority data sheet
attached hereto.
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DECLARATION — Utilit or Desin Patent A lication
I hereby claim the benefit under 35 U.S.C. l20 of any United States application(s), or 36S(c), ofany PCT international application designating the
United States of America, listed below and, insofar as the subject matter of each ofthc claims ofthis application is not disclosed in the prior United
States or PCT International application in the manner provided by the first paragraph of35 U.S.C. l 12, I acknowledge the duty to disclose information
which is material to patentability as defined in 37 CFR L56 which became available between the filing date of the prior application and the national or
PCF international filin date of this - - lication.

Parent Filing DateU.S. Parent Application or PCT Parent
Serial Number Ml\‘[/DDIYYYY

E Additional U.S. or PCT international a lication numbers are listed on a su v - lemental riorit data sheet attached hereto.

Parent Patent Number

(if aL1plicabl_e)

As a named inventor, l hereby appoint the following registered practitioners to rosecute this a lication and to transact all business in the Patent
and Trademark Office connected dierewith: [3 Customer Number

Steven M. Bauer
John V. Bianco
Isabelle A.S. Blundell
Maureen A. Bresnahan
Michael H. Brodowski
Jennifer A. Camacho

Joseph A. Capraro, Jr.
John J. Cotter
John V. Forcier
Steven J. Frank
Brian M. Gaff
Michael J. Gizmnetta
Duncan A. Grecnhalgh
William G. Guerin
Jonathan A. Harris
[ra V. Hefian
Danielle L. Herritt

Douglas J. Kline
John D. Lanm
Kurt W. Lockwood

OR

E Registered practitioncr(s) name/registration number listed below
Registration

N u mber
Thomas C. Meyers
Joseph B. Milstein
David G. Miranda
Ronda P. Moore
[ndranil Mukerji
Edmund R. Pitcher
Michael A. Rodriguez
Jamie H. Rose

R. Stephen Rosenliolm
Christopher W. Stamos
Joseph P. Sullivan
Robert J. Tosti
Thomas A. Turano
Michael J. Twomey
Christine C. Vito
Patrick RH. Waller
Daniel A. Wilson
Yin 1’. Zhang

Place Customer
Number Bar Code

Label Here

Registration
Number

36,989
42,897
42,898
44,244
P-46,944
27,829
4l,274
45,054
45,283
35,370
45,349
35,393
35,722
38,349
39,06l
41,4 l 8
45,508
44,372

E] Additional registered practitioners named on supplemental Registered Practitioner Information sheet attached hereto.

Direct all correspondence to: Patent Administrator
Testa, Hurwitz & Thibeault, LLP
High Street Tower
125 High Street
Boston, MA 02ll0
Tel. No.: (6l7) 24831000
Fax No.: (617) 248-7100
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I luxeby declare Iiuat all statements made herein ofmy own knowledge are (me and tho: all stntemqns made on infonnufign
and belief are bclicvod to be txuq and further that thsc smtcmmts wcrc made with the knowledge thax willful false statcments
and the like so made arepunishnblc by (inc 01' immisaumalt. or both. under 13 U.S.C l00l and that such willful fulsc
smlanmt: mayjeapaxdize the validity ofthc application or any patent issued thaeon.

Name of Sale or First Inventor: |:| A petition hm: been filed for this unsigned iuvcntof

Givcn Name (firs! nnd middle [if any]) Famfly Name or Surname

Post Officc Addams

D Addifional irIVeMDlS am being named on the quanta! Additional luvcntox(s) shcct(s) attached hereto.

Name of Additional Joint Inventor. If any: D A pctition has been filcd for this unsigned invent“

Givm Name (first a._nd middlc [if nny]) . Family Name or Surname

Inventor’: Signature

Post Offioe Address

"'°' ““““”‘““”’ —
Name of Additional Joint Inventor, if any: C] A petition has been filed for this unsigned inventor

Givm Name (firs: and middle Gram)

Invenml-‘s Signature

—Post Office Address

9.0. Address (line 2)
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PATENT APPLICATION SERIAL NO -

—u.s. DEPARTMENT or COMMERCE”
-’ PATENTAND TRADEMARK OFFICE

FEE RECORD SHEET

08/29/2005 SSITHIBI 00000081 11211535

01 FC:1011 ‘- . A 300.00 UP
02 FC:1111 ' 500.00 OF‘

03 FC:13_11 ‘ ‘ 200.00 OF‘
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~ V-_ ,~ - -_ vjdvsamsuioay.
‘ Agxptovcd (01 uéamtoxpgb 713112033. 0:\480%‘I-00112.‘

U.S. Polcm Ovid.-7n=:1::I:;:k»OHtcq; U5. DEPARTIVENT OFOOZMRJERCE - -
- ‘ W--V054 0M®'onnuu5'iwm2:::-.

APPLl_CA-Tl:ON ASFILED —.P,<ul*m : v »
(ccimuii) ', (Co!umn2)- ' - ‘

‘ ' ‘ I .. W’; » mm was  

.mm....;a:««».
éxwm 4 j. .~u1cm1n6(oa.(v).c1M) 1 _

1rom.cums I . - ‘ V \_ mcrmueun . IQ rnmus20‘=1 _ -

WWWI?(JIOFRJ mm) -1 'W.W°_3 = -
- . ' Imug apedflcatlon and dmwings exceed 1_00 . .

- -' Appucm-jog. 5.15. sheets a1pape"r.theappt$cakéon size flee due
IFEE ' ' . 3!‘-. $260 ($125 fot smaflenfiiy) bread)’

-o7_cFR I fexon '. ggaiumal so sheetajor emcuon uimov. ‘see
i . . _. as use‘ en a. _A H and 37 cm 1.1 _ .

Muurten-.5. PRESENT (31 0:12 1.166))

"ii the diflevoncc in column I itloss ltgan ZGIO. enler ‘0‘in

. 1 APPLICATION AS AMENDED — PART 1-: ‘ h
* omen THAN T , ‘

(cglumn-I)_ -'(C§|!um_2). (C<‘=Iu.mn.3)A A l ' sTENn
fg -; .' 1 u - T T A , “
_ . _. . REMAINING y ‘ NUMBER ‘: PREsENT- ‘ _. ._ _ M

.5‘ T AFTER. ‘~ .mEv:o'usLv EXTRA . .‘ « 4 . T *
- I Amenoswsm _ 4 PNDFOR ‘ A V -. . . .-

. 0

or can Luca» « . V_i if
1—»W‘:~‘:

Size Fee (37 CFR 1.16(s)) » - ‘

HRST mesenrmon or m)_uwLE oepenoem cum. (37 cm mam

‘ °'If.Ih66ffl7|'y'BlDI15_!.|llXjl‘1 is<IiasIha_ntheentry.itIéo§LitruI2.wril_a'13'l¢iap§ui1in3.
-' _ ‘-’°-Uthe Numbaf E‘tuvEous'ly._Paid Folf IN SPACE l_s~Bsss3haa 20._enIe'f ‘_20". _

= . °.°-° Ptavi9us!y~Pmid Fof lN‘THlS‘SP._4\C£ is less than 3, eatei'."3". _ - _. ' _ -
- - The, '--2 ‘~¢-*- ~—‘ 23543370?’ -‘--~=- den islhd g :- numbeHdund‘inumgggop_‘giale box.8n'col1mIn—1. ‘- _ -. ~

.~ Ijequired by,‘37 CFR 1.16, Th_e is re'q'uTlred td obtalncr [chin a pu‘bfi<':wh£§:fI.§s to file (M51353)
_ usrm 2o.p«ms_s) an‘ Canfiddmiafity as(_9_qqmped'by 35.u;s.c.'m ems? cm 1.14.-ms is eamaced 80 take 12 so'oognpMe.

huihzamrg am! ¢>_03I‘I3>€84ed awfiqafiomormad the USPTO. Tu-n'ewE1 vaydgpntujing upon mg indiwduai V
.oaflkcemrw:ufl¢Iflhr:s1icunwsquhnlooqmp5ste l_l_|':.!otm anwo1mgges§gns,to;mmmgunsspuma.,ssmqbasammunqietun5gmuzbn o1rm:.u.s.u>a1;en¢- .
ms mdwmxt 0frwa;U$;;Depan:’nem ofGm1:tmema. Po. Box 1450.’INaxandIia,_VAA22313-1450, oo NOT seuo FEES oa OOMPLETEDVFORMS mvmns
ADBRESS. $lEND-I0: —1Ccz'rtmiss1ioane_rr fIou'_lPatent_s. IP-.0.‘ lBozr‘fl46o,.Mexaa_odlu'§a'. VA 228115}-11450:
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J

1 LZJS-Request Page 1 of3

APPLICATION DATA SHEET

Electronic Version v14

Stylesheet Version v14.1

Applicant Information.‘

elrtventorlr

Applicant Authority Type:

Citizenship:

Given Name:

Middle Name:

Family Name:

City of Residence:

State of Residence:

Country of Residence:

Address-1 of Mailing Address:

Address-2 of Mailing Address:

City of Mailing Address:

State of Mailing Address:

Postal Code of Mailing Address:

Country of_Mai|ing Address:

Phone:

Fax:

E-mail:

Inventor

US

Marcos

C.

TZANNES

Orinda

CA

US

121 LaEspiral

Orinda

CA

94563

US

Correspondence Information:

Customer Number:

App//"cat/on /nformat/on.‘

Title of Invention:

Application Type:

Attorney Docket Number:

A SYSTEM AND METHOD FOR SCRAMBLING THE PHASE

OF THE CARRIERS IN A MULTICARRIER

COMMUNICATIONS SYSTEM

regular, utility

firle://C:\Temp\T3653-8762US02\T3653—8762USO2-usrequ.xml 8/26/2005
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,.
US-Request Page 2 of3

Botanic Information:

Publication Information:

Suggested Figure for Publication -

Suggested Classification —

Suggested Technology Center -

Total Number of Drawing Sheets -

Representative Information:

practitioner(s) at Customer Number:

181 *181*

as my attorney(s) or agent(s) to prosecute the application identified above, and to transact
all business in the United States Patent and Trademark Office connected therewith.

Domestic Priority Information.‘

This is a Continuation of US application number 09/710,310, filed 2000-11-09.

‘ Foreign Priority Information.‘ '
Assignee Information:

As_sign_ee__1:

Organization Name: Aware, Inc.

Address-1 of Mailing Address: 40 Middlesex Turnpike

Address-2 of Mailing Address:

City of Mailing Address: Bedford

State of Mailing Address: MA

Postal Code of Mailing Address: 01730

Country of Mailing Address: US

Phone:

Fax:

E-mail:

file://C:\Temp\T3653-8762US02\T3653-8762US02-usrequ.xml 8/26/2005
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Attorney Docket No. T3653—8962USO2

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:

First Named Inventor: TZANNES, MARCOS C. Art Unit:

Appln. No.: Examiner:

Filed: Confirmation No.:

For: SYSTEM AND METHOD FOR

SCRAMBLING THE PHASE OF THECARRIERS

IN A MULTICARRIER COMMUNICATIONS
SYSTEM

* * >l<

INFORIVIATION DISCLOSURE STATEMENT

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

Pursuant to 37 C.F.R. § 1.56, and without any assertion as to materiality or prior

an effect, the documents listed on the attached Form PTO/SB/08A (or PTO-1449) are

hereby cited.

The Commissioner is hereby authorized to charge to Deposit Account No.

50-] I65 (T3653-8962USO2) any fees under 37 CFR. §§ l.l6 and l.l 7 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 ofthis paper and has not been separately

requested, such extension is hereby requested.

Respectfully submitted,

Jl-lV:jab
son H. iek

Reg. No. 45,285
Miles & Stoekbridge, P.C.
1751 Pinnacle Drive, Suite 500

McLean, Virginia 22102-3833
(703) 903-9000

August 26, 2005
#92 7935 7
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Please type a plus sign (+) inside this box > + PTO/SB/08A (osoa)
Approved for use through 07/31/2006. OMB 06510031

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Pa o nN0rl( Reducfion Act of 1995. no persons are r - uired to respond to a collection of intonnation unless it contains a valid OMB control number.

Substitute for form 1449AlPTO ' Complete it Known
Application Number

IN Filri:tN?:rti:d Inventor TZANNES, MARCOS C.
STATEMENT BY APPLICANT “”””“Examiner Name

use as man sheets as necessar

Attorney Docket Number T3653-8962US02

U.S. PATENT DOCUMENTS

U.S. Patent Dowment Name of Patentee or Pages, Columns, Lines, Where
Examiner ' Kind Code 2 Publication Date Applicant Relevant Passages or Relevant
Initials‘ . Numbe, H known MM-DD-YYYY oi Cited Document Figures Appear

6,704,317 03-2004 Dobson

6,507,585 01-2003 Dobson

I 5,748,677 05-1993 Kumar
4,985,900 01-1991 Rhind et al.

3,955,141 05-1976 | Lyon et al.
I_

FOREIGN PATENT DOCUMENTS

Foreign Patent Document Name of Patentee or Pages, Columns, Lines,
Kind Code 5 Publication Date Applicant Where Relevant Passages

Offioe 3 Number. (it known) MIVLDD-YYYY oi Cited Document or Relevant Figures

0 584 534 A1 O3-02-1994 Sandri et al.

2 330 49] A 04-21-1999 Baily et al.
0 719 004 A2 06-26-1996 Matsushita Electric

Industrial Co., Ltd.
99/29078 06-I 0-1999

WO 98/32065 07-23-1998 Fortress

Technologies, Inc,
wo | 99/22463 05-06-1999 Motorola Inc.

OTHER PRIOR ART — NON PATENT LITERATURE DOCUMENTS

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book,
Examiner ‘ magazine, journal, serial, symposium, catalog, etc), date, page(s), volume-issue number(s), publisher, city and/or

Initials‘ . country where published.

Bauml, R.W. et al., “Reducing the Peak-to-Average Power Ratio ofMuIticarrier

Modulation By Selected Mapping”, Electronic Letters, GB, IEE Stevenagc, Vol. 32,
No. 22, October 24, 1996, pp. 2056-2057, XPOO06439l 5 ISSN: 0013-5194.
Copy of Annex to Fonn PCT/ISA/206 for PCT/US00/30958, 23 March 2001.

Examiner Date
Sinature Considered
' EXAMINER: Initial if relerence considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered.
Include copy at this form with next communication to applicant.

‘ Unique citation designation number. 1 See attached Kinds of U8. Patent Documents. 3 Enter Office that issued the document. by the two-letter code (WIPO Standard St.3). ‘
For Japanese patent documents, the indication at the year ot the reign of the Emperor must precede the serial number ol the patent document. 5 Kind of document by the
appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. 5 Applicant is to place a check mark here it English language Translation is attached.
This collection 01 inlonnation is required by 37 CFR 197 and 1.98. This information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an applicaflon. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, preparing, and
submitting the completed application lonn to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form
andlor suggestions for reducing this burden, should be sent to the Chief lntomiation Officer, U.S. Patent and Trademark Office, US. 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.0. Box 1450, Alexandria, VA2313-1450.
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