
c12) United States Patent 
Greszczuk et al. 

(54) MULTICARRIER TRANSMISSION SYSTEM 
WITH LOW POWER SLEEP MODE AND 
RAPID-ON CAPABILITY 

(71) Applicant: TQ DELTA, LLC, Austin, TX (US) 

(72) Inventors: John A. Greszczuk, Stow, MA (US); 
Richard W. Gross, Acton, MA (US); 
Halil Padir, Lexington, MA (US); 
Michael A. Tzannes, Lexington, MA 
(US) 

(73) Assignee: TQ DELTA, LLC, Austin, TX (US) 

( *) Notice: Subject to any disclaimer, the term ofthis 
patent is extended or adjusted under 35 
U.S.C. 154(b) by 0 days. 

(21) Appl. No.: 14/295,981 

(22) Filed: Jun.4,2014 

(65) Prior Publication Data 

US 2014/0286379 Al Sep. 25, 2014 

Related U.S. Application Data 

(63) Continuation of application No. 14/092,248, filed on 
Nov. 27, 2013, now Pat. No. 8,750,352, which is a 
continuation of application No. 13/887,889, filed on 
May 6, 2013, now Pat. No. 8,611,404, which is a 

(51) Int. Cl. 
H04L 5116 
H04L27/26 

(52) U.S. Cl. 

(Continued) 

(2006.01) 
(2006.01) 

(Continued) 

CPC ...... H04L 2712601 (2013.01); H04L 12140006 
(2013.01); H04M 11106 (2013.01); H04W 

I lllll llllllll Ill lllll lllll lllll lllll lllll 111111111111111111111111111111111 
US009094268B2 

(10) Patent No.: 
(45) Date of Patent: 

US 9,094,268 B2 
Jul. 28, 2015 

5210235 (2013.01); H04W 5210241 (2013.01); 
H04L 12140169 (2013.01); Y02B 60150 

(2013.01) 
(58) Field of Classification Search 

CPC ....... H04B 1/402; H04B 3/23; H04L 27/2601 
USPC ......... 375/219, 220, 222, 260, 282, 356, 373, 

375/376; 370/311, 378, 505; 455/500, 551, 
455/560, 574 

See application file for complete search history. 

(56) References Cited 

EP 
EP 

U.S. PATENT DOCUMENTS 

5,206,886 A 
5,224,152 A 

4/1993 Bingham 
611993 Harte 

(Continued) 

FOREIGN PATENT DOCUMENTS 

0473465 
0840474 

3/1992 
5/1998 

(Continued) 

OTHER PUBLICATIONS 

Official Action for Canadian Patent Application No. 2,800,005, dated 
Jun. 11, 2014. 

(Continued) 

Primary Examiner - Khai Tran 
(74) Attorney, Agent, or Firm -Jason H. Vick; Sheridan 
Ross, PC 

(57) ABSTRACT 

A multicarrier transceiver is provided with a sleep mode in 
which it idles with reduced power consumption when it is not 
needed to transmit or receive data. The full transmission and 
reception capabilities of the transceiver are quickly restored 
when needed, without requiring the full (and time-consum­
ing) initialization commonly needed to restore such trans­
ceivers to operation after inactivity. 

28 Claims, 4 Drawing Sheets 

CSCO-1001 
Cisco v. TQ Delta 

Page 1 of 13
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


US 9,094,268 B2 
Page 2 

Related U.S. Application Data 

continuation of application No. 13/152,558, filed on 
Jun. 3, 2011, now Pat. No. 8,437,382, which is a con­
tinuation of application No. 12/615,946, filed on Nov. 
10, 2009, now Pat. No. 7,978,753, which is a continu­
ation of application No. 11/425,507, filed on Jun. 21, 
2006, now Pat. No. 7,697,598, which is a continuation 
of application No. 11/289,516, filed on Nov. 30, 2005, 
now abandoned, which is a continuation of application 
No. 11/090,183, filed on Mar. 28, 2005, now aban­
doned, which is a continuation of application No. 
10/778,083, filed on Feb. 17, 2004, now abandoned, 
which is a continuation ofapplication No. 10/175,815, 
filed on Jun. 21, 2002, now abandoned, which is a 
continuation of application No. 09/581,400, filed as 
application No. PCT/US99/01539 on Jan. 26, 1999, 
now Pat. No. 6,445,730. 

(60) Provisional application No. 60/072,447, filed on Jan. 
26, 1998. 

(51) Int. Cl. 
H04L 12140 (2006.01) 
H04M 11106 (2006.01) 
H04W52/02 (2009.01) 

(56) References Cited 

U.S. PATENT DOCUMENTS 

5,428,790 A 6/1995 Harper et al. 
5,452,288 A 9/1995 Rahuel et al. 
5,487,069 A 111996 0' Sullivan et al. 
5,519,757 A 5/1996 Torin 
5,566,366 A 10/1996 Russo et al. 
5,581,556 A 12/1996 Ohie 
5,590,396 A 12/1996 Henry 
5,842,028 A * 1111998 Vajapey 713/310 
5,852,630 A 12/1998 Langberg et al. 
5,870,673 A 2/1999 Haartsen 
5,960,344 A 9/1999 Mahany 
6,047,378 A 412000 Garrett et al. 
6,052,411 A 412000 Mueller et al. 
6,154,642 A 1112000 Dumont et al. 
6,157,816 A 12/2000 Anderson et al. 
6,246,725 Bl 6/2001 Vanzieleghem et al. 
6,278,864 Bl 8/2001 Cummins et al. 
6,332,086 B2 12/2001 Avis 
6,347,236 Bl 212002 Gibbons et al. 
6,359,938 Bl 3/2002 Keevill et al. 
6,389,062 Bl 512002 Wu 
6,445,730 Bl 912002 Greszczuk et al. 
6,567,473 Bl 5/2003 Tzannes 
6,654,410 B2 1112003 Tzannes 
7,292,627 B2 1112007 Tzannes 
7,463,872 B2 12/2008 Jin et al. 
7,697,598 B2 4/2010 Greszczuk et al. 
7,978,753 B2 712011 Greszczuk et al. 
8,412,964 B2 * 412013 Lee et al. 713/300 
8,437,382 B2 512013 Greszczuk et al. 
8,611,404 B2 12/2013 Greszczuk et al. 
8,750,352 B2 6/2014 Greszczuk et al. 

200210150152 Al 10/2002 Greszczuk et al. 
200410160906 Al 8/2004 Greszczuk et al. 
2005/0185726 Al 8/2005 Greszczuk et al. 
2006/0078060 Al 412006 Greszczuk et al. 
2012/0108169 Al 512012 Degauque et al. 

FOREIGN PATENT DOCUMENTS 

JP H04-227348 A 8/1992 
JP H05-095315 4/1993 
JP H06-l 14196 4/1994 

JP 
JP 
JP 
JP 
JP 
JP 
JP 
KR 
WO 
WO 
WO 
WO 

H06-169278 
H06-296176 A 
H06-311080 
H07-079265 
H07-086995 
H09-275587 
Hl0-327309 
1998-26703 

WO 98/09461 
WO 98/35473 
WO 99/20027 
WO 00/45559 

6/1994 
10/1994 
1111994 
3/1995 
3/1995 

10/1997 
12/1998 
8/1998 
3/1998 
8/1998 
4/1999 
3/2000 

OTHER PUBLICATIONS 

Bingham, "Multicarrier Modulation for Data Transmission: An Idea 
Whose Time Has Come," IEEE Communications Magazine, May 
1990, vol. 28(5), pp. 5-8, 11. 
Series G: Transmission Systems and Media, Digital Systems and 
Networks, "Spitterless Asymmetric Digital Subscriber Line (ADSL) 
transceivers," ITU-T G.992.2, International Telecommunication 
Union, Jun. 1999, 179 pages. 
Macq et al., "A CMOS activity detector for ADSL link," ESSCIRC 
1995, 21st European Soild-State Circuits Conference, Sep. 19-21, 
1995, pp. 430-433. 
International Search Report for International (PCT) App. No. PCT/ 
US99/01539, mailed Oct. 29, 1999. 
International Preliminary Examination Report for International 
(PCT) App. No. PCT/US99/01539, mailed Dec. 6, 2000. 
Examiner's First Report for Australian Patent Application No. 
23409/99, dated Feb. 7, 2003. 
Notice of Acceptance for Australian Patent Application No. 23409/ 
99, dated Jul. 25, 2003. 
Official Action for Canadian Patent Application No. 23 57 5 51, dated 
Nov. 23, 2005. 
Notice of Allowance for Canadian Patent Application No. 2357551, 
dated Dec. 14, 2007. 
Official Action for Canadian Patent Application No. 2,633,064, dated 
Oct. 31, 2008. 
Official Action for Canadian Patent Application No. 2,633,064, dated 
Aug. 17, 2009. 
Notice of Allowance for Canadian Patent Application No. 2,633,064, 
dated Mar. 5, 2010. 
Official Action for Canadian Patent Application No. 2,633,064, dated 
Oct. 15, 2010. 
Communication under Rule 51( 4) EPC, dated Apr. 22, 2004, granting 
European Patent Application No. 99 909 970.7-2411. 
European Search Report for European Patent Application No. EP 
04022871, dated Jul. 6, 2005. 
Communication under Rule 51(4) EPC, datedMay7, 2007, granting 
European Patent Application No. 04022871.0. 
Extended European Search Report and Opinion for European Patent 
Application No. 07021150, dated Feb. 15, 2008. 
European Examination Report for European Patent Application No. 
07021150, dated Oct. 9, 2008. 
Official Action for European Patent Application No. 07021150, dated 
May6,2010. 
Communication under Rule 71(3) EPC for European Patent Appli­
cation No. 07021150.3, dated May 30, 2011. 
Extended European Search Report for European Patent Application 
No.10011996.5, dated Dec. 21, 2011. 
Official Action for European Patent Application No. 10011996.5, 
dated May 29, 2013. 
European Search Report for European Patent Application No. EP 
10012013.8, mailed Dec. 27, 2011. 
Communication under Rule 71(3) EPC, dated Jul. 5, 2013 granting 
European Patent Application No. 10012013.8. 
Communication under Rule 71(3) EPC, dated Mar. 12, 2014 granting 
European Patent Application No. 10012013.8. 
Decision to Grant a European Patent Pursuant to Article 97(1) EPC, 
dated Apr. 3, 2014 for European Patent Application No. 10012013.8. 
Notice of Reasons for Rejection (including translation) for Japanese 
Patent Application No. 2000-596705, mailed Aug. 19, 2008. 

CSCO-1001 
Cisco v. TQ Delta 

Page 2 of 13
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


US 9,094,268 B2 
Page 3 

(56) References Cited 

OTHER PUBLICATIONS 

Notice of Allowance for Japanese Patent Application No. 2000-
596705, mailed Mar. 16, 2009. 
Notification of Reasons for Rejection (including translation) for 
Japanese Patent Application No. 2008-323651, mailed Feb. 8, 2010. 
Notification of Reasons for Refusal (including translation) for Japa­
nese Patent Application No. 2008-323651, mailed Mar. 7, 2011. 
Decision of Final Rejection for Japanese Patent Application No. 
2008-323651, mailed Nov. 28, 2011. 
English Translation of Preliminary Rejection re: Korean Application 
No. 2000-7009402, issued Nov. 15, 2005. 
Official Action for U.S. Appl. No. 09/581,400 mailed Mar. 13, 2002. 
Notice of Allowance for U.S. Appl. No. 09/581,400 mailed Jun. 17, 
2002. 
Official Action for U.S. Appl. No. 10/175,815 mailed Nov. 17, 2003. 
Official Action for U.S. Appl. No. 10/778,083 mailed Nov. 30, 2004. 
Official Action for U.S. Appl. No. 111090,183 mailed Sep. 12, 2005. 
Official Action for U.S. Appl. No. 111289,516 mailed Mar. 27, 2006. 
Official Action for U.S. Appl. No. 111425,507, mailed Nov. 28, 2007. 

Official Action for U.S. Appl. No. 111425,507, mailed Aug. 22, 2008. 
Official Action for U.S. Appl. No. 111425,507, mailed Apr. 27, 2009. 
Notice of Allowance for U.S. Appl. No. 111425,507, mailed Sep. 22, 
2009. 
Official Action for U.S. Appl. No. 12/615,946, mailed Aug. 6, 2010. 
Notice of Allowance for U.S. Appl. No. 12/615,946, mailed Apr. 25, 
2011. 
Official Action for U.S. Appl. No. 13/152,558, mailed Jun. 1, 2012. 
Notice of Allowance for U.S. Appl. No. 13/152,558, mailed Feb. 4, 
2013. 
Official Action for U.S. Appl. No. 13/887,889 mailed Sep. 6, 2013. 
Notice of Allowance for U.S. Appl. No. 13/887,889 mailed Oct. 23, 
2013. 
Official Action for U.S. Appl. No. 14/092,248 mailed Jan. 13, 2014. 
Notice of Allowance for U.S. Appl. No. 14/092,248 mailed Mar. 18, 
2014. 
Official Action for Canadian Patent Application No. 2,800,005, dated 
Apr. 13, 2015. 
Communication Under Rule 71(3) EPC-Intention to Grant for 
European Patent Application No. 10011996.5, dated Mar. 25, 2015. 

* cited by examiner 

CSCO-1001 
Cisco v. TQ Delta 

Page 3 of 13
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


~
 

12
 

00
 

• 
28

 
~
 

~
I
 

~
 

26
 

~
 

~
 

20
 

22
 

24
 

=
 

18
 

~
 

D
riv

er
s 

14
 

b;
 

IB
C 

IF
FT

 
PS

C
 

D
A

C 

G
C

 
~~ 

~-
--
-~
-

~
 

26
a 

=
 

:-
-

N
 

~C
IO
 

N
 

0 .... U
l 

32
 

Fr
am

e 
C

ou
nt

er
 

C
on

tro
lle

r 

64
 

62
b 

34
 

1J
1 

I 
62

 
=-

30
 

('
D

 

1Q
 

tV 
('

D
 .....
 

D
et

ec
to

r 
P

L
L

 
C

lo
ck

 
St

at
e 

M
em

or
y:

 
.... 

F
D

Q
 

36
 

0 

F
ig

. 
1 

T
D

Q
 

.....
 

.i;
...

 

EC
C

 

62
a 

BA
T 

Et
c 

50
 

58
 

I 
60

 
16

 
I 

I
/
 

50
a 

Ii
 

14
 

I 
d

 
I 

c
_

 
A

D
C 

S
P

 
F

F
T

 
I 

F
D

Q
 

I 
D

et
ec

to
r 

PS
C

 
rJ

l 
\ 

\ 

\ \\
 

\ 
\C

 

T
D

Q
 

I/ 
\ \

\ 
64

 

=
 

\\
\ 

\\ 
\ 

\ 
54

 
\ 

BA
T 

\C
 

EC
 

I/ 
52

 
~
 

56
 

'N
 

0-
-,

 
0

0
 =
 

N
 

CSCO-1001 
Cisco v. TQ Delta 

Page 4 of 13

f  

F
in

d
 a

u
th

e
n
ti
c
a
te

d
 c

o
u
rt

 d
o
c
u
m

e
n
ts

 w
it
h
o
u
t 

w
a
te

rm
a
rk

s
 a

t 
d
o
c
k
e
ta

la
rm

.c
o
m

. 

https://www.docketalarm.com/


U.S. Patent Jul. 28, 2015 Sheet 2 of 4 US 9,094,268 B2 

Subchannel Bits 

50 6 
51 6 
52 7 

Fig. IA 

Fig. lB 

CSCO-1001 
Cisco v. TQ Delta 

Page 5 of 13
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Real-Time Litigation Alerts
	� Keep your litigation team up-to-date with real-time  

alerts and advanced team management tools built for  
the enterprise, all while greatly reducing PACER spend.

	� Our comprehensive service means we can handle Federal, 
State, and Administrative courts across the country.

Advanced Docket Research
	� With over 230 million records, Docket Alarm’s cloud-native 

docket research platform finds what other services can’t. 
Coverage includes Federal, State, plus PTAB, TTAB, ITC  
and NLRB decisions, all in one place.

	� Identify arguments that have been successful in the past 
with full text, pinpoint searching. Link to case law cited  
within any court document via Fastcase.

Analytics At Your Fingertips
	� Learn what happened the last time a particular judge,  

opposing counsel or company faced cases similar to yours.

	� Advanced out-of-the-box PTAB and TTAB analytics are  
always at your fingertips.

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

WHAT WILL YOU BUILD?  |  sales@docketalarm.com  |  1-866-77-FASTCASE

API
Docket Alarm offers a powerful API 
(application programming inter-
face) to developers that want to 
integrate case filings into their apps.

LAW FIRMS
Build custom dashboards for your 
attorneys and clients with live data 
direct from the court.

Automate many repetitive legal  
tasks like conflict checks, document 
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks 
for companies and debtors.

E-DISCOVERY AND  
LEGAL VENDORS
Sync your system to PACER to  
automate legal marketing.


