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IPR2015-00239
Patent 7,471,721 B2

Petitioner 2Wire, Inc. filed a Petition (Paper 2, “Pet.”) to institute an
inter partes review of claim 1 of U.S. Patent No. 7,471,721 B2 (Ex. 1001,
~ “the ’721 patent™) pursuant to 35 U.S.C. §§ 311-19. Patent Owner TQ Delta
LLC filed a Preliminary Response (Paper 11, “Prelim. Resp.”). We have
jurisdiction under 35 U.S.C. § 314. Pursuant to 35 U.S.C. § 314(a), the
Director may not authorize an inter partes review unless the information in
the petition and preliminary response “shows that there is a reasonable
likelihood that the petitioner would prevail with respect to at least 1 of the
claims challenged in the petition.” For the reasons that follow, we have

decided not to institute an infer partes review.

I. BACKGROUND
A. The ’721 Patent
The *721 patent pertains to multicarrier communications systems,

such as digital subscriber line (DSL) systems using discrete multitone
modulation (DMT), where a transmitter communicates over a
communication channel by modulating “[c]arrier signals (carfiers) or
sub-channels épaced within a usable frequency band of the communication
channel.” Ex. 1001, col. 1, 1l. 25-31. In such a system, the phase and
amplitude of the modulated carrier signals typically “can be considered
random” because they “result from the modulation of an arbitrary sequence
of input data bits comprising the transmitted information.” Id. at col. 1,
11. 4044. In some situations, however, the phases of the modulated carriers
may combine to produce a spike in the transmitted signal, which increases
the peak-to-average power ratio (PAR) of the signal, i.e., the “ratio of the

instantaneous peak value (i.e., maximum magnitude) of a signal parameter
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(e.g., voltage, current, phase, frequency, power) to the time-averaged value
of the signal parameter.” Id. at col. 1, 1. 52—col. 2, 1. 17. According to the
”721 patent, PAR is an important consideration in designing a DMT
communication system because an increased PAR can result in high power
consumption or clipping of the transmission signal. Id. at col. 1, 1. 67—col. 2,
1. 19. Therefore, there was a need in the art for a system that can
“effectively scramble the phase of the modulated carrier signals in order to
provide a low PAR for the transmission signal.” Id. at col. 2, 1. 20-22.

- Figure 1 of the *721 patent is reproduced below. o

44
76 BAT M
't [ ear | w W
| - 7 .
- ——{ Smg'f_}—L QAM | _5ge{| Phase 1
Encoder Scrambler
42 581 38
// 5801 - Y N . . 66'
Receiver
54 | e
Modulator Phase 4
46 70 Scrambler
26 30
V4 | v
‘{ Transmitter I’
Receiver A e
Remote
A T
14
Transceiver 10 18

Fig. 1
Figure 1 above depicts transceiver 10 communicating transmission signal 38
over communication channel 18 (e.g., a pair of twisted wires of a telephone
line) to remote transceiver 14. Id. at col. 3, 1l. 18-43. Quadrature amplitude
modulation (QAM) encoder 42 maps input serial data bit stream 54 in the
time domain into parallel QAM symbols 58 in the frequency domain. Id. at
col. 3, 1l. 56—61. Modulator 46 modulates each carrier signal with a different
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QAM symbol 58 so that the signals have the phase and amplitude associated
with the respective QAM symbol 58 (and input serial bit stream 54). Id. at
col. 4, 11. 3—15. Phase scrambler 66 in modulator 46 calculates a phase shift
for each carrier signal and combines the calculated phase shift with the
phase characteristic of the respective carrier signal. /d. at col. 4, 1l. 41-64,
col. 6, 11. 35-49. Phase scrambler 66 calculates the phase shift for a carrier
signal by (1) determining one or more values “independently of the QAM
symbols 58, and, therefore, independently of the bit value(s) modulated onto
the carrier signal,” and (2) solving a “predetermined equation” using the
value associated with the carrier signal. Id. at col. 4, 1l. 41-46, 57-60. For
example, the value for a carrier signal may be “derived from one or more
predefined parameters, such as a pseudo-random number generator.” Id. at
col. 4, 11. 46-51. According to the *721 patent, the use of a value determined
independently of the input bit values results in a lower PAR for the
transmission signal. Id. at col. 2, 1l. 26—62. Transceiver 10 combines all of
the carrier signals to form the transmission signal that is sent to remote

transceiver 14. Id. at col. §, 11. 18-23.

B. Challenged Claim
Claim 1 of the *721 patent recites:

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: '
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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.

C. The Prior Art
Petitioner relies on the following prior art:

Alleged admitted prior art in the Specification of the 721
patent at col. 1, 1. 25-39, col. 3, 1l. 18-29, and Fig. 1 (Ex. 1001,
“Admitted Prior Art”) (described at page 20 of the Petition);

U.S. Patent No. 5,694,415, issued Dec. 2, 1997
(Ex. 1009, “Suzuki ’4157);

U.S. Patent No. 5,903,614, issued May 11, 1999
(Ex. 1003, “Suzuki ’614”); _

U.S. Patent No. 6,301,268 B1, filed Mar. 10, 1998,
issued Oct. 9, 2001 (Ex. 1004, “Laroia”);

U.S. Patent No. 6,781,951 B1, filed Oct. 22, 1999, issued
Aug. 24,2004 (Ex. 1008, “Fifield”); and

ANSI T1.413-1998, DRAFT AMERICAN NATIONAL
STANDARD FOR TELECOMMUNICATIONS, NETWORK AND
CUSTOMER INSTALLATION INTERFACES—ASYMMETRIC DIGITAL
SUBSCRIBER LINE (ADSL) METALLIC INTERFACE (John
Bingham -& Frank Van der Putten, eds., 1998) (Ex. 1006,
“T1.4137).
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D. The Asserted Grounds
Petitioner challenges claim 1 of the *721 patent on the following

grounds:'

|Reference(s): = 11 1l

SR & oy il e

5

"Suzuki 614, Suzuki 415, |35 U.S.C. § 103(a)

and Admitted Prior Art

Laroia, T1.413, and 35U.S.C. § 103(a)
Admitted Prior Art

Fifield and Suzuki ’415 35U.S.C. § 103(a)

E. Claim Interpretation

The Board inferprets claims using the “broadest reasonable
construction in light of the specification of the patent in which [they]
appear[].” 37 C.F.R. § 42.100(b); see Office Patent Trial Practice Guide,
77 Fed. Reg. 48,756, 48,766 (Aug. 14, 2012); In re Cuozzo Speed Techs.,
LLC, 778 F.3d 1271, 1278-82 (Fed. Cir. 2015). Petitioner argues that no
terms in claim 1 require interpretation. Pet. 18. Patent Owner proposes an
interpretation for “a value determined independently of any input bit value.”
Prelim. Resp. 9—12. After reviewing the parties’ papers, we determine that

no claim terms require express interpretation for purposes of this Decision.

! Petitioner states that it “requests cancellation of claim 1 of the *721 patent
as unpatentable under 35 U.S.C. §§ 102(b) and 103,” but does not include
any ground under 35 U.S.C. § 102(b) in its Petition. See Pet. 16—17.

6
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II. DISCUSSION

A. Obviousness Based on Suzuki '614, Suzuki *415, and
Admitted Prior Art

Petitioner contends that claim 1 is unpatentable over Suzuki 614,
Suzuki ’415, and Admitted Prior Art under 35 U.S.C. § 103(a). Pet. 30-38.
Petitioner relies on Suzuki *614 for the limitations recited in the preamble of
claim 1 (e.g., first and second transceivers, transmission signal having
carrier signals) and “Suzuki 614 in combination with Suzuki *415” for the
three steps of the recited method. Id. at 30-33. Petitioner provides a claim
chart citing various portions of Suzuki 614 and Suzuki *415, and states that
the claim chart is sﬁpported by the Declaration of Krista S. Jacobsen, Ph.D.
Id. at 30, 34-38 (citing Ex. 1002 9 158-93, App. Al). Petitioner also
argues that “[t]o the extent that some claimed aspect of the transceiver or
multicarrier modulation is considered missing in Suzuki *614 and Suzuki
’415, it would have been obvious from the Admitted Prior Art in order to
implement the multicarrier modulation and transmission disclosed in Suzuki
’614,” citing in particular the *721 patent’s discussion of multicarrier
transceivers using DMT modulation. Id. at 33 (citing Ex. 1002 §{ 189-93).

We are not persuaded that Petitioner has established a reasonable
likelihood of prevailing on its asserted ground based on Suzuki *614, Suzuki
’415, and Admitted Prior Art. “Section 103(a) forbids issuance of a patent
when ‘the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been
obvious at the time the invention was made to a person having ordinary skill
in the art to which said subject matter pertains.”” KSR Int’l Co. v. Teleflex
Inc., 550 U.S. 398, 405 (2007). A patent claim, however, “is not proved
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obvious merely by demonstrating that each of its elements was,
independently, known in the prior art.” Id. at 418. “Rather, obviousness
requires the additional showing that a person of ordinary skill at the time of
the invention would have selected and combined those prior art elements in
the normal course of research and development to yield the claimed
invention.” Unigene Labs., Inc. v. Apotex, Inc., 655 F.3d 1352, 1360 (Fed.
Cir. 2011). For an obviousness analysis, “it can be important to identify a
reason that would have prompted a person of ordinary skill in the relevant
field to combine the elements in the way the claimed new invention does.”
KSR, 550 U.S. at 41 8. Further, an assertion of obviousness “‘cannot be
sustained by mere conclusory statements; instead, there must be some
articulated reasoning with some rational underpinning to support the legal
conclusion of obviousness.’” Id. (citing In re Kahn, 441 F.3d 977, 988 (Fed.
Cir. 2006)). |

Petitioner does not explain sufficiently in the Petition why a person of
ordinary skill in the art would have had reason to combine the teachings of
Suzuki 614, Suzuki 415, and Admitted Prior Art to achieve the method of
claim 1. Petitioner merely alleges that the claim would have been “obvious”
in view of the three items of prior art, and describes how Suzuki 614 and
Suzuki 415 allegedly teach various aspects of the claims. See Pet. 30-33.
For éxample, with respect to the step of “associating each carrier signal with
a value determined independently of any input bit value carried by that
carrier signal,” Petitioner acknowledges that Suzuki 614 does not “describe
in detail” how the reference generates random phase shift data for each
subcarrier, and argues that Suzuki *415 teaches the generation of M-bit

random numbers, which, according to Petitioner, are “determined
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independently of any input bit value” because they are random. Id. at 30-32
| (citing Ex. 1009, col. 1, 1. 52-55, col. 3, 1. 25-30). Petitioner, however,

| does not identify in the Petition any reason why an ordinarily skilled artisan
would have incorporated the phase shift calculations of Suzuki ’415 into the
system of Suzuki ’614. The mere fact that Suzuki 614 does not explain its
random phase shift data “in detail” does not mean that a person of ordinary
skill in the art would have looked to the particular calculations of Suzuki
’415. See id. at 31. Indeed, as Patent Owner correctly points out, Suzuki
’614 only discloses the end result of phase shifts, without any detail as to
how the phase shifts are calculated. See Prelim. Resp. 15-16; Ex. 1003, col.
6,1.36—col. 7, 1. 18, Fig. 6. Accordingly, Petitioner has not set forth, in the
Petition, a rationale for combining the calculations of Suzuki ’415 with
Suzuki 614 in reaching a conclusion of obviousness.

Likewise, Petitioner does not explain sufficiently why a person of
ordinary skill in the art would have had reason to combine any Admitted
Prior Art teachings with those of Suzuki ’614 and Suzuki ’415. See Pet. 33.
Petitioner merely states that to the extent any aspect of the claimed
modulation is not taught by Suzuki *614 and Suzuki *415, it “would have
been obvious from the Admitted Prior Art.” Id. Accordingly, Petitioner has
not provided, in the Petition, sufficient explanation of a reason to combine
the various teachings of the prior art. See 37 C.F.R. § 42.104(b)(4)(5);
Prelim. Resp. 18-21.

- We recognize that the Declaration of Dr. Jacobsen (Ex. 1002) includes
additional discussion regarding the combination of Suzuki ’614, Suzuki
’415, and Admitted Prior Art. See, e.g., Ex. 1002 ]9 189-93. That analysis,

however, is not discussed adequately in the Petition itself, as Petitioner only
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includes blanket citations to thirty-six paragraphs and an eight-page
appendix of the Declaration. See Pet. 30-33 (citing Ex. 1002 9 158-93,
App. Al). A petition seeking inter partes review must identify “[h]Jow the
construed claim is unpatentable under the statutory grounds identified” and
“where each element of the claim is found in the prior art,” and must explain
the “relevance of the evidence to the challenge raised,” because the Board
may “give no weight to the evidence where a party has failed to state its
relevance or to identify specific portions of the evidence that support the
challenge.” 37 C.F.R. § 42.104(b)(4)(5); see also 37 C.F.R. § 42.22(5)(2)
(a petition must include a “full statement of the reasons for the relief
requested, including a detailed explanation of the significance of the
evidence”). Dr. Jacobsen’s analysis is not reflected in the Petition itself, and
cannot be incorporated in the Petition by reference. See 37 C.F.R.
§ 42.6(a)(3) (“Arguments must not be incorporated by reference from one
document intd' another document.”); Cisco Sys., Inc. v. C-Cation Techs.,
LLC, Case IPR2014-00454, slip op. at 7-10 (PTAB Aug. 29, 2014) (Paper
12) (informative) (noting that “[o]ne purpose of the prohibition against
incorporation by reference is to eliminate abuses” of the page limits
established for the parties’ substantive papers, and that citing “large portions
of another document, without sufficient explanation of those portions,
amounts to incorporation by reference”). Consequently, we do not consider
information presented in the Declaration but not discussed sufficiently in the
Petition.

Petitioner has not demonstrated a reasonable likelihood of prevailing
on its assertion that claim 1 is unpatentable over Suzuki 614, Suzuki *415,

and Admitted Prior Art.

10
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B. Obviousness Based on Laroia, T1.413, and Admitted Prior Art
Petitioner’s asserted ground of unpatentability based on Laroia,
T1.413, and Admitted Prior Art under 35 U.S.C. § 103(a) suffers from the
same deficiency as its ground based on Suzuki *614, Suzuki ’415, and
~ Admitted Prior Art. See supra Section II.A; Prelim. Resp. 28. Petitioner
relies on Laroia for the majority of the limitations of claim 1, citing _
twenty paragraphs and a five-page appendix of Dr. Jacobsen’s Declaration.
See Pet. 39—44 (citing Ex. 1002 7 194213, App. B1). With respect to
T1.413, Petitioner argues as follows:

In addition, it would have been obvious to combine the
network structures disclosed in T1.413 to implement them with
‘the multicarrier modulation and transmission systems disclosed
in Laroia. Laroia in combination with the T1.413 standard
teach a multicarrier modulation transceiver, a multicarrier
transceiver in a DSL system.

Id. at 3940 (citations omitted). Thus, the only argument in the Petition as
to why a person of ordinary skill in the art would have had reason to
combine the teachings of T1.413 with those of Laroia is that it “would have
been obvious” to combine the references. Such conclusory statements are
insufficient. See KSR, 550 U.S. at 417—18; Unigene, 655 F.3d at 1360; In re
Chaganti, 554 F. App’x 917, 922 (Fed. Cir. 2014) (“It is not enough to say
that there would have been a reason to combine two references because to do
so would ‘have been obvious to one of ordinary skill.” Such circular
reasoning is not sufficient—more is needed to sustain an obviousness
rejection.” (citation omitted)). Nor can Petitioner rely on the more detailed
analysis of Dr. Jacobsen, as that analysis is not discussed or reflected in the |

arguments made in the Petition itself. See Pet. 39-44. Further, it is unclear

what “network structures” in T1.413 Petitioner is relying on for the asserted

11
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combination, as Pefitioner cites four figures and four pages of the lengthy
standard document without pointing out any specific features. See id. at 39,
42 (citing Ex. 1006, 10413, Figs. 2-5). Petitioner has not shown sufficiently
a reason to combine the teachings of Laroia and T1.413 or explained
sufficiently what aspects of the references would be combined.

Finally, although the asserted ground is based on the combination of
Laroia, T1.413, and Admitted Prior Art, Petitioner does not cite anything
from the Admitted Prior Art in its analysis. See id. at 17, 39—44. Thus,
Petitioner also has not shown sufficiently a reason to combine with respect
to the Admitted Prior Art. |

Accordingly, Petitioner has not demonstrated a reasonable likelihood
of prevailing on its assertion that claim 1 is unpatentable over Laroia,

T1.413, and Admitted Prior Art.

C. Obviousness Based on Fifield and Suzuki °415

~ Petitioner’s asserted ground of unpatentability based on Fifield and
Suzuki ’415 under 35 U.S.C. § 103(a) is deficient as well. See Prelim. Resp.
30. Similar to its ground based on Suzuki ’614, Suzuki ’415, and Admitted
Prior Art, Petitioner relies on Fifield for the limitations recited in the
preamble of claim 1 (e.g., first and second transceivers, transmission signal -
having carrier signals), relies on “Fifield, in combination with Suzuki *415,”
for the three steps éf the recited method, and cites twenty-five paragraphs
and a nine-page appendix of Dr. Jacobsen’s Declaration. Pet. 45-51 (citing
Ex. 1002 99 241-38, App. C1). In particular, Petitioner cites Suzuki *415’s
random number generation for the limitation of a “value determined

independently of any input bit value.” Id. at 46. Petitioner argues that

12
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“[i]t would have been obvious to combine this disclosure of Suzuki *415
with Fifield in order to provide Fifield with a way of randomizing the phase
shifts of its carriers,” and that “[clombining Fifield with Suzuki *415’s way
of randomizing initial phase data of carriers will result in the ‘substantial
scrambling’ described” in the Petition. /d. at 46—47. These statements,
however, mérely state the result of the asserted combination, i.e., Fifield’s .
basic components performing the random number calculations described in
Suzuki ’415. They do not explain why a person of ordinary skill in the art
would have considered making the combination. See KSR, 550 U.S. at
417-18; Unigene, 655 F.3d at 1360; Chaganti, 554 F. App’x at 922.
Petitioner’s conclusory statements and citations té Dr. Jacobsen’s
Declaration, without meaningful argument or explanation, are insufficient to
meet its burden. Accordingly, Petitioner has not demonstrated a reasonable
likelihood of prevailing on its assertion that claim 1 is unpatentable over

Fifield and Suzuki ’415.

D. Conclusion
We conclude that Petitioner has not demonstrated a reasonable
likelihood that at least one of the challenged claims of the *721 patent is
unpatentable based on the asserted grounds. Therefore, we do not institute
an inter partes review on any of the asserted grounds as to any of the

challenged claims.-

13
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III. ORDER
In consideration of the foregoing, it is hereby:
ORDERED that the Petition is denied as to all challenged claims of |
the *721 patent.

14
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Case 1:15-cv-00121-RGA Document 42 Filed 03/13/15 Page 1 of 4 PagelD #: 1558

AOQ 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
' Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Transferred to Delaware from Alabama’ on the following
[] Trademarks or [/ Patents. ( [ the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
15-cv-121-RGA 711712014 Transferred to Delaware from Alabama
PLAINTIFF DEFENDANT
ADTRAN, Inc. TQ Delta, LLC
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 See Attachment #1

2
3
4
5
In the above—entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY

3/13/2015 [J Amendment 7] Answer [ Cross Bill [ Other Pleading

PATENT OR DATE OF PATENT

TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 See Attachment #2

2
3
4
5
In the above—entitled case, the following decision has been rendered or judgement issued:
DECISION/JUDGEMENT
CLERK (BY) DEPUTY CLERK DATE

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

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

Copy 4—Case file copy

Copy 3—Upon termination of action, mail this copy to Director
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Case 1:15-cv-00121-RGA Document 42 Filed 03/13/15

Attachment #1

Page 2 of 4 PagelD #: 1559

Patent or Trademark No.

Date of Patent or Trademark

Holder of Patent or Trademark

1.U.5.7,453,881 B2 11/18/2008 TQ Delta, LLC
2.U.S. 7,809,028 B2 10/05/2010 TQ Delta, LLC
3.U.5.7,978,706 B2 7/12/2011 TQ Delta, LLC
4.U.S. 8,422,511 B2 4/16/2013 TQ Delta, LLC
5.U.S. 6,445,730 B1 9/03/2002 TQ Delta, LLC
6.U.S. 7,292,627 B2 11/6/2007 TQ Delta, LLC
7.US.7,451,379 B2 11/11/2008 TQ Delta, LLC
8.U.5.7,471,721 B2 12/30/2008 TQ Delta, LLC
9.U.S. 7,570,686 B2 8/4/2009 TQ Delta, LLC
10. U.S. 7,831,890 B2 11/09/2010 TQ Delta, LLC
11. U.S. 7,835,430 B2 11/16/2010 TQ Delta, LLC
12. U.S. 7,836,381 B1 11/16/2010 TQ Delta, LLC
13. U.S. 7,844,882 B2 11/30/2010 TQ Delta, LLC
14. U.S. 7,889,784 B2 2/15/2011 TQ Delta, LLC
15. U.S. 7,925,958 B2 04/12/2011 TQ Delta, LLC
16. U.S. 7,978,753 B2 07/12/2011 TQ Delta, LLC
17. U.S. 7,979,778 B2 07/12/2011 TQ Delta, LLC
18. U.S. 8,073,041 B1 12/6/2011 TQ Delta, LLC
19. U.S. 8,090,008 B2 1/3/2012 TQ Delta, LLC
20. U.S. 8,218,610 B2 7/10/2012 TQ Delta, LLC
21. U.S. 8,238,412 B2 08/07/2012 TQ Delta, LLC
22. U.S. 8,276,048 B2 09/25/2012 TQ Delta, LLC
23. U.S. 8,355,427 B2 1/15/2013 TQ Delta, LLC
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Page 3 of 4 PagelD #: 1560

24. U.S. 8,432,956 B2 4/30/2013 TQ Delta, LLC
25. U.S. 8,437,382 B2 5/7/2013 TQ Delta, LLC
26. U.S. 8,462,835 B2 6/11/2013 TQ Delta, LLC
27. U.S. 8,495,473 B2 7/23/2013 TQ Delta, LLC
28. U.S. 8,516,337 B2 08/20/2013 TQ Delta, LLC
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Attachment #2
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 US 7,796,705 B2 9/14/2010 TQ Delta, LLC
2 US8,335,956 B2 12/18/2012 TQ Delta, LLC
3 US 8,407,546 B2 3/26/2013 TQ Delta, LLC
4 US 8,468,411 B2 6/18/2013 TQ Delta, LLC
5 US8,645,784 B2 2/4/2014 TQ Delta, LLC
6 US8,595,577 B2 11/26/2013 TQ Delta, LLC
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Case 1:14-cv-00954-UNA Document 3 Filed 07/17/14 Page 1 of 2 PagelD #: 592

AQ 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
’ Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 11 16 you are hereby advised that a court action has been
filed in the U.S. District Court District of Delaware on the following
[ Trademarks or [/ Patents. ( [J the patent action involves 35 U.S.C. §292.)
DOCKET NO. DATE FILED U.S. DISTRICT COURT
7/18/2014 District of Delaware

PLAINTIFF DEFENDANT

TQ Delta, LLC ADTRAN, Inc.

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

1 See Attached

2 31 —Pﬂf)

3

4

5

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

1

2

3

4

5

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

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upen 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 HOLDER OF PATENT OR TRADEMARK
1 US 8,090,008 B2 1/3/2012 TQ Delta, LLC
2 US 8,073,041 Bl 12/6/2011 TQ Delta, LLC
3 US7,292,627 B2 11/6/2007 TQ Delta, LLC
4 US7471,721 B2 12/30/2008 TQ Delta, LLC
5 USS8,218,610 B2 7/10/2012 TQ Delta, LLC
6  US 8,355,427 B2 1/15/2013 TQ Delta, LLC
7  US 7,453,881 B2 11/18/2008 TQ Delta, LLC
8 US 7,809,028 B2 10/5/2010 TQ Delta, LLC
9 US7,978,706 B2 7/12/2011 TQ Delta, LLC
10 US 8,422,511 B2 4/16/2013 TQ Delta, LLC
11 US 7,889,784 B2 2/15/2011 TQ Delta, LLC
12 US 7,835,430 B2 11/16/2010 TQ Delta, LLC
13 US 7,570,686 B2 8/4/2009 TQ Delta, LLC
14 US 8,238,412 B2 8/7/2012 TQ Delta, LLC
15 US 8,432,956 B2 4/30/2013 TQ Delta, LLC
16 US 7,451,379 B2 11/11/2008 TQ Delta, LLC
17 US 8,516,337 B2 8/20/2013 TQ Delta, LLC
18 US 7,979,778 B2 7/12/2011 TQ Delta, LLC
19 US 7,925,958 B2 4/12/2011 TQ Delta, LLC
20 US 8,462,835 B2 6/11/2013 TQ Delta, LLC
21  US 8,594,162 B2 11/26/2013 TQ Delta, LLC
22 US 7,978,753 B2 7/12/2011 TQ Delta, LLC
23 US 6,445,730 Bl 9/3/2002 TQ Delta, LLC
24 US 8,611,404 B2 12/17/2013 TQ Delta, LLC
25 US 8,437,382 B2 5/7/2013 TQ Delta, LLC
26 US 7,836,381 Bl 11/16/2010 TQ Delta, LLC
27 US 7,844,882 B2 11/30/2010 TQ Delta, LLC
28 US 8,276,048 B2 9/25/2012 TQ Delta, LLC
29 US 8,495,473 B2 7/23/2013 TQ Delta, LLC
30 US 8,607,126 Bl 12/10/2013 TQ Delta, LLC
31 US 7,831,890 B2 11/9/2010 TQ Delta, LLC
32 US 8,625,660 B2 1/7/2014 TQ Delta, LLC

Page 21 of 244



Birch, Melvin (Akima)

From: ded_nefreply@ded.uscourts.gov

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

To: ded_ecf@ded.uscourts.gov

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

Patent/Trademark Report to Commissioner

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

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

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

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

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

Document Number: 7

Docket Text:

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

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

Brian E. Farnan  bfarnan@farnanlaw.com, tfarnan@farnanlaw.com

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

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

The following document(s) are associated with this transaction:
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From: ded_nefreply@ded.uscourts.gov

Sent: Wednesday, November 20, 2013 5:07 PM
To: ded_ecf@ded.uscourts.gov
Subject: 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 in a case (including pro se litigants) to receive one free electronic copy of
all documents filed electronically, if receipt is required by law or directed by the filer. PACER access fees
apply to all other users. To avoid later charges, download a copy of each document during this first
viewing. However, if the referenced document is a transcript, the free copy and 30 page limit do not

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

The following transaction was entered by Farnan, Brian on 11/20/2013 at 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: 7

Docket Text:

Report to the Commissioner of Patents and Trademarks for Patent/Trademark Number(s) US
8,090,008 B2; US 8,073,041 B1; US 7,292,627 B2; US 7,471,721 B2; US 8,218,610 B2; US
8,355,427 B2; US 7,453,881 B2; US 7,809,028 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. Farnan  bfarnan@farnanlaw.com, tfarnan@farnanlaw.com

Michael J. Famman  mfarnan@farnanlaw.com, tfarnan@famanlaw.com

3:13-cv-01836-RGA Filer will deliver document by other means to:
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Case 1:13-cv-02013-UNA Document 3 Filed 12/09/13 Page 1 of 2 PagelD #: 504

AQ 120 (Rev. 08/10)

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

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

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

DOCKET NO. DATE FILED U.S. DISTRICT COURT
12/9/2013 District of Delaware
PLAINTIFF DEFENDANT
TQ Delta, LLC ZyXEL Communications Corporation and ZyXEL

Communications, Inc.

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

1 See Attached

2

3

4

5

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

1

2

3

4

5

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

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

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

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 US 8,090,008 B2 1/3/2012 TQ Delta, LLC
2 US8,073,041 Bl 12/6/2011 TQ Delta, LLC
3 US7,292,627B2 11/6/2007 TQ Delta, LLC
4 US7471,721 B2 12/30/2008 TQ Delta, LLC
s US8218,610 B2 7/10/2012 TQ Delta, LLC
6. US8,355,427B2 1/15/2013 TQ Delta, LLC
7  US 7,453,881 B2 11/18/2008 TQ Delta, LLC
8 US 7,809,028 B2 10/5/2010 TQ Delta, LLC
9  US7,978,706 B2 7/12/2011 TQ Delta, LLC
10 US 842251182 4/16/2013 TQ Delta, LLC
11 US 7,796,705 B2 9/14/2010 TQ Delta, LLC
12 US 7,889,784 B2 2/15/2011 TQ Delta, LLC
13 US7,835,430B2 11/16/2010 TQ Delta, LLC
14 US 7,570,686 B2 8/4/2009 TQ Delta, LLC
15 US8,238,412 B2 8/7/2012 TQ Delta, LLC
16 US 8,432,956 B2 4/30/2013 TQ Delta, LLC
17 US7451,379B2 11/11/2008 TQ Delta, LLC
18 US8,516,337 B2 8/20/2013 TQ Delta, LLC
19 US7,979,778 B2 7/12/2011 TQ Delta, LLC
20 US 7,925,958 B2 4/12/2011 TQ Delta, LLC
21 US 8,462,835 B2 6/11/2013 TQ Delta, LLC
22 US7,978,753 B2 7/12/2011 TQ Delta, LLC
23 US 6,445,730 Bl 9/3/2002 TQ Delta, LLC
24 US 8,437,382 B2 5/7/2013 TQ Delta, LLC
25 US 7,836,381 Bl 11/16/2010 TQ Delta, LLC
26 US 7,844,882 B2 11/30/2010 TQ Delta, LLC
27 US8,276,048 B2 9/25/2012 TQ Delta, LLC
28 US 8,495,473 B2 7/23/2013 TQ Delta, LLC
29 US7,831,890B2 11/9/2010 TQ Delta, LLC
30  US 8,335,956 B2 12/18/2012 TQ Delta, LLC
31 US8,468,411 B2 6/18/2013 TQ Delta, LLC
32 US 8,407,546 B2 3/26/2013 TQ Delta, LLC
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AO 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
’ Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Northern District of Texas, Dallas Division on the following
[/l Trademarks or [0 Patents. ( [J 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 Boulie Diamond & Jewelry Inc
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 4,086,050 1/17/2012 Boulle Ltd
2
3
4
5
In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCL D INCLUDED BY
12/8}%%13 Amendment ] Answer 3 Cross Bill [ Other Pleading
PATENT OR DATE OF PATENT -
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 3,078,625 4/11/2006 De Boulle Diamond & Jewelry inc
2 3,078,627 4/11/2006 De Boulle Diamond & Jewelry Inc
3
4
5
In the above——entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK
Karen Mitchell

(BY) DEPUTY CLERK

s/A. Lowe-Monserrate

DATE
12/10/2013

Copy 1—Upon initiation of action, mail this copy

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

Copy 4—Casc file copy

to Director  Copy 3—Upon termination of action, mail this copy to Director
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Case 1:13-cv-01835-UNA Document 3

AO 120 (Rev. 08/10)

Filed 11/04/13 Page 1 of 2 PagelD #: 286

TO: Mail Stop 8 REPORT ON THE

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

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

2

3

4

5

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

1

2

3

4

5

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

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

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

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

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

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 US 8,090,008 B2 1/3/2012 TQ Delta, LLC
2 US8,073,041 Bl 12/6/2011 TQ Delta, LLC
3 US7,292,627 B2 11/6/2007 TQ Delta, LLC
4 US7471,721 B2 12/30/2008 TQ Delta, LLC
5 USS8218,610 B2 7/10/2012 TQ Delta, LLC
6. US 8,355,427 B2 1/15/2013 TQ Delta, LLC
7 US 7,453,881 B2 11/18/2008 TQ Delta, LLC
8 US 7,978,706 B2 7/12/2011 TQ Delta, LLC
9 US8,422,511 B2 4/16/2013 TQ Delta, LLC
10 US 7,889,784 B2 2/15/2011 TQ Delta, LLC
11 US 7,835,430 B2 11/16/2010 TQ Delta, LLC
12 US 7,570,686 B2 8/4/2009 TQ Delta, LLC
13 - US 8,238,412 B2 8/7/2012 TQ Delta, LLC
14 US 8,432,956 B2 4/30/2013 TQ Delta, LLC
15 US 7,451,379 B2 11/11/2008 TQ Delta, LLC
16 US8,516,337 B2 8/20/2013 TQ Delta, LLC
17 US 7,979,778 B2 7/12/2011 TQ Delta, LLC
18 US 7,925,958 B2 4/12/2011 TQ Delta, LLC
19 US 8,462,835 B2 6/11/2013 TQ Delta, LLC
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Case 1:13-cv-01836-UNA Document 3

AQ 120 (Rev. 08:10)

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

TO:

Mail Stop 8
Director of the U.S. Patent and Trademark Office
P.O. Box 1450
Alexandria, VA 22313-1450

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

] Trademarks or

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. Distriet Court

District of Delaware

on the following

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

DOCKET NO.

DATE FILED
11/4/2013

U.S. DISTRICT COURT

District of Delaware

PLAINTIFF
TQ Delta, LLC

DEFENDANT

Zhone Technologies, Inc.

TRADEMARK NO.

PATENT OR DATE OF PATENT

OR TRADEMARK

HOLDER OF PATENT OR TRADEMARK

| See Attached

to

o

In the above --entitled case, the following patent(s)

/ trademark(s) have been included:

DATE INCLUDED

INCLUDED BY
] Amendment

[ Answer

[ Cross Bill [ Other Pleading

TRADEMARK NO.

DATE OF PATENT
OR TRADEMARK

PATENT OR

HOLDER OF PATENT OR TRADEMARK

2

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

DECISIONJUDGEMENT

CLERK

(BY) DEPUTY CLERK

DATE

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

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

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

Copy 4—Case file copy
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Case 1:13-cv-01836-UNA Document 3 Filed 11/04/13 Page 2 of 2 PagelD #: 363

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
! US 8,090,008 B2 1/3/2012 TQ Delta, LLC
2 USR,073,041 BI 12/6/2011 TQ Delta, LLC
3 US7292627B2 11/6/2007 TQ Delta, LLC
4 US7471,721 B2 12/30/2008 TQ Delta, LLC
5 US8218,610B2 7/10/2012 TQ Delta, LLC
6. US§,355427 B2 1/15/2013 TQ Delta, LLC
7  US 7,453,881 B2 11/18/2008 TQ Delta, LLC
8  US 7,809,028 B2 10/5/2010 TQ Delta, LLC
9  US 7,978,706 B2 7/12/2011 TQ Delta, LLC
10 US 8,422,511 B2 4/16/2013 TQ Delta, LLC
11 US 7,796,705 B2 9/14/2010 TQ Delta, LLC
12 US 7,889,784 B2 2/15/2011 TQ Delta, LLC
13 US 7,835,430 B2 11/16/2010 TQ Delta, LLC
14 US 7,570,686 B2 8/4/2009 TQ Delta, LLC
15 US8,238412 B2 8/7/2012 TQ Delta, LLC
16 US 8,432,956 B2 4/30/2013 TQ Delta, LLC
17 US 7,451,379 B2 11/11/2008 TQ Delta, LLC
18 US 8,516,337 B2 8/20/2013 TQ Delta, LLC
19 US 7,979,778 B2 7/12/2011 TQ Delta, LLC
20 US 7,925,958 B2 4/12/2011 TQ Delta, LLC
21 US 8,462,835 B2 6/11/2013 TQ Delta, LLC
22 US 7,978,753 B2 7/12/2011 TQ Delta, LLC
23 US 6,445,730 Bl 9/3/2002 TQ Delta, LLC
24 US 8,437,382 B2 5/7/2013 TQ Delta, LLC
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UNITED STATES PATENT AND TRADEMARK OFFICE

| APPLICATION NUMBER |

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

PQ. Box 1450

Alexandria, Virginia 22313-1430

WWW.USpto.gov

FIRST NAMED APPLICANT I

ATTY. DOCKET NO./TITLE

FILING OR 371(C) DATE |
11/863,581 09/28/2007

62574

Jason H. Vick

Sheridan Ross, PC

Suite # 1200

1560 Broadway
Denver, CO 80202

Marcos C. Tzannes

6936-47-CON-2

CONFIRMATION NO. 1948

POWER OF ATTORNEY NOTICE

T

Date Mailed: 11/14/2012

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 11/07/2012.

* The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

/deelliott/

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

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450
WWW.USPLO.gOV.

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
11/863,581 09/28/2007 Marcos C. Tzannes
CONFIRMATION NO. 1948
62574 POA ACCEPTANCE LETTER
Jason H. Vick

Sheridan Ross, PC RO AL VRN
Suite # 1200 000000057585835

1560 Broadway
Denver, CO 80202

Date Mailed: 11/14/2012

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 11/07/2012.

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.

/deelliott/

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

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE

| APPLICATION NUMBER |

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

PQ. Box 1450

Alexandria, Virginia 22313-1430

WWW.USpto.gov

FIRST NAMED APPLICANT I

ATTY. DOCKET NO./TITLE

FILING OR 371(C) DATE |
11/863,581 09/28/2007

62574

Jason H. Vick

Sheridan Ross, PC

Suite # 1200

1560 Broadway
Denver, CO 80202

Marcos C. Tzannes

6936-47-CON-2

CONFIRMATION NO. 1948

POWER OF ATTORNEY NOTICE

T

Date Mailed: 11/14/2012

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 11/07/2012.

* The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

/deelliott/

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

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

Approved for use through 11/30/2014, OMB 0861-0035

U.8, Patent and Trademark Office; U.S DEPARTMENT OF COMMERCE

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

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

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

| hereby appoint:

Zi:itioners associated with Customer Number: 62 57 4

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

Name Registration Name Registration
Number Number

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

Please change the correspondence address for the application identified in the attached statement under 37 CFR 3,73(c) to:

l—El The address associated with Customer Number: 6 257 4
OR

EI Firm or
Individual Name

Address

City State Zip

Country

Telephone Email

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

A copy of this form, together with a statement under 37 CFR 3.73(c) (Form PTO/AIA/96 or equivalent) is required to be
Filed in each application in which this form is used. The statement under 37 CFR 3.73(c) may be completed by one of
The practitioners appointed in this form, and must identify the application in which this Power of Attorney is to be filed.

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

e

Signature //'3/7//3 Y 24 /&2 e Date O /47,/ /// -
Name Mark K. Roche Telephone 512-609-1810
Title Managing Director

This collection of information is required by 37 CFR 1.31, 1.32 and 1.33. The information Is required to abtain or retain a benefit by the public which is lo file (and
by the USPTO fo process) an application, Confldentiality s governed by 35 U.S.C. 122 and 37 CFR 1,11 and 1.14. This collection Is estimated to take 3 minutes
to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.8. Patent and Trademark Office, U.S. Department of Commerce, P.Q, 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 223131450,

If you need assistance In completing the form, call 1-800-PTO-9199 and select option 2.
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Electronic Acknowledgement Receipt

EFS ID: 14170452
Application Number: 11863581
International Application Number:
Confirmation Number: 1948

Title of Invention:

MULTICARRIER COMMUNICATIONS SYSTEM

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

First Named Inventor/Applicant Name:

Marcos C. Tzannes

Customer Number:

62574

Filer:

Jason Vick/Joanne Vos

Filer Authorized By:

Jason Vick

Attorney Docket Number: 6936-47-CON-2
Receipt Date: 07-NOV-2012
Filing Date: 28-SEP-2007
Time Stamp: 14:20:32

Application Type:

Utility under 35 USC 111(a)
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Multipart Description/PDF files in .zip description
Document Description Start End

Miscellaneous Incoming Letter 1 1

Assignee showing of ownership per 37 CFR 3.73. 2 3

Power of Attorney 4 4

Warnings:
Information:
Total Files Size (in bytes):l 419344

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

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

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

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

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re the Application of: Marcos C. Tzannes g Patent No.: 7,471,721

Application No.: 11/863,581 % Issued: December 30, 2008

Filed: September 28, 2007 g Examiner: WILLIAMS, Lawrence

Atty. File No.: 6936-47-CON-2 % Confirmation No.: 1948

For: SYSTEM AND METHOD FOR SCRAMBLING THE PHASE OF THE CARRIERS IN
A MULTICARRIER COMMUNICATIONS 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-identified patent
from large entity status to small entity status. All fees paid to date have been paid as large entity
status. No fees have yet been paid as small entity status. Due to the sale of the referenced patent,
the Applicant is now entitled to small entity status.

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

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

Respectfully submitted,

SHERIDAN ROSS P.C.

Date: G4 R By, _..— "
__—JaserrH. Vick
" Reg. No. 45,285
1560 Broadway, Suite 1200
Denver, Colorado 80202

Telephone: 303-863-9700
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PTO/AIA/96 (08-12)
Approved for use through 01/31/2013, OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)
Applicant/Patent Owner: TQDELTA, LLC

Application No./Patent No.: 471,721 Filed/Issue Date: December 30, 2008

Titled: SYSTEM AND METHOD FOR SCRAMBLING THE PHASE OF THE CARRIERS IN A MULTICARRIER COMMUNICATIONS SYSTEM
TQ DELTA, LLC g Corporation

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

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

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

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

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

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

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

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

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

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

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

1. From: 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. To: TQDELTA, LLC

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

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

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450,

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

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

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

STATEMENT UNDER 37 CFR 3.73(c)

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

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

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

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

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

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

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

P T .
T e D e L
Signature—" . Date
/ .
Jason H. Vick 45,285
Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. 17,471,721 B2 Page 1of1
APPLICATION NO. : 11/863581

DATED : December 30, 2008

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:

On the Title Page, please add:

item (60);
Provisional application No. 60/164,134, filed Nov. 9, 1999.

item (63);
Related U.S. Application Data:

Continuation of application No. 11/211,535, filed on Aug. 26, 2005, now Pat. No. 7,292,627, which is
a continuation of application No. 09/710,310, filed on Nov. 9, 2000, now Pat. No. 6,961,369.

Signed and Sealed this
Twenty-second Day of March, 2011

David J. Kappos
Director of the United States Patent and Trademark Office
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SPE RESPONSE FOR CERTIFICATE OF CORRECTION
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SURIECT : Reg

Plaase respond o this request for a certificate of correction within 7 days.
FOR IFW FILES:
Please review the requested changesicorrections as shown in the COOIN dosurnenti{s) in the

PV application image. No new matter should be infroduced, nor should the SQOpS OF
meaning of the claims be changed.

Fiaase complete the response (ses below) and forward the complsted response o scanning
wsing document code COCK.

FOR PAPER FILES:

Please raview the requested shanges/correstions as shown in the attached certificate of
norrechion. Please complete this form (see below) and forward B with the filss $o

Certificates of Correction Branch {C of
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPLO.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. | CONFIRMATION NO. |
11/863,581 09/28/2007 Marcos C. Tzannes 5550-47-CON-2 1948
62574 7590 12/10/2010 | - - |
. EXAMINER
Jason H. Vick
Sheridan Ross, PC WILLIAMS, LAWRENCE B
Suite # 1200 ART UNIT PAPER NUMBER
1560 Broadway | | |
Denver, CO 80202 2611
| NOTIFICATION DATE | DELIVERY MODE |
12/10/2010 ELECTRONIC

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

following e-mail address(es):

jvick @sheridanross.com

PTOL-90A (Rev. 04/07)
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UNITED STATES DEPARTMENT OF COMMERCE

U.S. Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
P.O. Box 1450
Alexandria, Virginia 22313-1450

APPLICATION NO./ FILING DATE FIRST NAMED INVENTOR / ATTORNEY DOCKET NO.
CONTROL NO. PATENT IN REEXAMINATION
11863581 9/28/07 TZANNES, MARCOS C. 5550-47-CON-2
EXAMINER
Jason H. Vick
Sheridan Ross, PC LAWRENCE B. WILLIAMS
Suite # 1200

1560 Broadway
Denver, CO 80202

ART UNIT PAPER
2611 6
DATE MAILED:

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

proceeding.

Attached SPE Response for Certiciate of Correction dated 12/1/2010.

/Mohammad H Ghayour/

Supervisory Patent Examiner, Art Unit 2611

PTO-90C (Rev.04-03)

Commissioner for Patents

/Lawrence B Williams/
Examiner, Art Unit 2611
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re the Application of: Marcos C. Tzannes
Patent No.: 7,471,721

Issued: December 30, 2008
Confirmation No.: 1948

Atty. File No.: 5550-47-CON-2

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

REQUEST FOR CERTIFICATE OF CORRECTION OF PATENT FOR
OFFICE’S MISTAKE (37 CFR 1.322)

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/44. The Related U.S. Application Data was erroneously omitted from the cover page
of the issued patent. The Related U.S. Application Data can be found on the Application Data
| Sheet which was filed with the application on September 28, 2007, the Updated Filing Receipt,

date December 17, 2007, and the cover page of the published application.

1 Attorney Docket No.: 5550-47-CON-2
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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.

Date: 29 Mo 4 By: /////

ason H. Vick
/JReg. No. 45,285

1560 Broadway, Suite 1200

Denver, Colorado 80202

Telephone: 303-863-9700

2 Attorney Docket No.: 5550-47-CON-2
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PTO/SB/44 (09-07)
Approved for use through 08/31/2013. OMB 0651-0033

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.

{Also Form PTO-1050)

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

Page__ 1 of_1

PATENT NO. 1 7,471,721 B2
APPLICATION NO.: 11/863,581

ISSUE DATE : December 30, 2008
INVENTOR(S)

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:

Related U.S. Application Data:

Continuation of application No. 11/211,535, filed on Aug. 26, 2005, now Pat. No. 7,292,627, which is a
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 Nov. 9, 1999.

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

Jason H. Vick, c/o 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 fo the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Depariment of Commerce, P.O. 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 1-800-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 for the
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark
Office is to process and/or examine your submission related to a patent application or patent. If you do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent.

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

1.

The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (6 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency’s responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

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

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

EFS ID: 8912944
Application Number: 11863581
International Application Number:
Confirmation Number: 1948

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

Customer Number:

62574

Filer:

Jason Vick/Joanne Vos

Filer Authorized By:

Jason Vick

Attorney Docket Number:

5550-47-CON-2

Receipt Date: 24-NOV-2010
Filing Date: 28-SEP-2007
Time Stamp: 16:37:14

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document T . File Size(Bytes)/ Multi Pages
D tD t FileN f . .
Number ocument Description fle Name Message Digest | Part/.zip| (ifappl.)
R t_For_Certificate_of C 328498
1 Request for Certificate of Correction equest_For_Lertllicate_ot_to no 4
rrection.pdf
b2a817ba38d409bf1c1e05bd533efa31d71
Warnings:

Information:
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Total Files Size (in bytes){ 328498

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

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application asa
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

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

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

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW. .“SP[O. gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
11/863,581 12/30/2008 7471721 5550-47-CON-2 1948
62574 7590 12/10/2008

Jason H. Vick
Sheridan Ross, PC
Suite # 1200

1560 Broadway
Denver, CO 80202

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

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

The Patent Term Adjustment is 0 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

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

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

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

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

Marcos C. Tzannes, Orinda, CA;

IR103 (Rev. 11/05)

Page 50 of 244



UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPLO.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. | CONFIRMATION NO. |
11/863,581 09/28/2007 Marcos C. Tzannes 5550-47-CON-2 1948
62574 7590 12/08/2008 | - - |
. EXAMINER
Jason H. Vick
Sheridan Ross, PC WILLIAMS, LAWRENCE B
Suite # 1200 ART UNIT PAPER NUMBER
1560 Broadway | | |
Denver, CO 80202 2611
| NOTIFICATION DATE | DELIVERY MODE |
12/08/2008 ELECTRONIC

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

following e-mail address(es):

jvick @sheridanross.com

PTOL-90A (Rev. 04/07)
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UNITED STATES DEPARTMENT OF COMMERCE

U.S. Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
P.O. Box 1450
Alexandria, Virginia 22313-1450

APPLICATION NO./ FILING DATE FIRST NAMED INVENTOR / ATTORNEY DOCKET NO.
CONTROL NO. PATENT IN REEXAMINATION
11863581 9/28/07 TZANNES, MARCOS C. 5550-47-CON-2
EXAMINER
Jason H. Vick
Sheridan Ross, PC LAWRENCE B. WILLIAMS
Suite # 1200

1560 Broadway
Denver, CO 80202

ART UNIT PAPER
2611 5
DATE MAILED:

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

proceeding.

Reviewed and Initialed IDS dated 10/17/2008.

Attached: signed 1449

/Mohammad H Ghayour/

Supervisory Patent Examiner, Art Unit 2611

PTO-90C (Rev.04-03)

Commissioner for Patents
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Substitute for form 1449A/PTO Complete if Known
Application Number 11/863,581
INFORMATION DISCLOSURE Filing Date 09.28.2007
STATEMENT BY APPLICANT First Named Inventor [Tzannes
Art Unit 2611
Examiner Name WILLIAMS, LAWRENCE B
Sheet | 1 l of ’ 1 Attorney Docket Number 5550-47-CON-2

U.S. PATENT DOCUMENTS

Examiner | Cite | Document Number Publication Date Name of Patentee of Pages, Columns, Lines, Where
Initials* No." | Number-kind Code 2 (known MM-DD-YYYY Applicant of Cited Document | Relevant Passages or Relevant
Figures Appear
FOREIGN PATENT DOCUMENTS
Examiner Clte Foreign Patent Document Publication |Name of Patentee or Pages, Columns, T
Initials™* No.! Date Applicant of Cited Document | Lines, Where
Country Code®; Number*; Kind MM-DD-YYYY| Relevant
Code® (if known) Passages or
Relevant Figures
Appear
LWL/
WO 99/29078 06/10/99 [TELIA AB
OTHER ART (Including Author, Title, Date, Pertinent Pages, etc.)
Examiner Clte
Initials* No."
Examiner /Lawrence Williams/ Date 11/99/2008
Signature Considered

*EXAMINER: Initial if reference is considered, whether or not citation is in conformance and not considered. Include copy of this
form with next communication to applicant.

Page 53 of 244



UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPLO.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. | CONFIRMATION NO. |
11/863,581 09/28/2007 Marcos C. Tzannes 5550-47-CON-2 1948
62574 7590 12/04/2008 | - - |
. EXAMINER
Jason H. Vick
Sheridan Ross, PC WILLIAMS, LAWRENCE B
Suite # 1200 ART UNIT PAPER NUMBER
1560 Broadway | | |
Denver, CO 80202 2611
| NOTIFICATION DATE | DELIVERY MODE |
12/04/2008 ELECTRONIC

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

following e-mail address(es):

jvick @sheridanross.com

PTOL-90A (Rev. 04/07)
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P.O. Box 1450

UNITED STATES DEPARTMENT OF COMMERCE

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

Alexandria, Virginia 22313-1450

APPLICATION NO./ FILING DATE FIRST NAMED INVENTOR / ATTORNEY DOCKET NO.
CONTROL NO. PATENT IN REEXAMINATION
11863581 9/28/07 TZANNES, MARCOS C. 5550-47-CON-2
EXAMINER
Jason H. Vick
Sheridan Ross, PC LAWRENCE B. WILLIAMS
Suite # 1200

1560 Broadway
Denver, CO 80202

ART UNIT PAPER
2611 4
DATE MAILED:

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

proceeding.

Reviewed and initialed IDS dated 10/17/2008.
Attachment: Signed 1449

PTO-90C (Rev.04-03)

/Tesfaldet Bocure/

Primary Examiner, Art Unit 2611

Commissioner for Patents
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Substitute for form 1449A/PTO Complete if Known
Application Number 11/863,581
INFORMATION DISCLOSURE Filing Date 09.28.2007
STATEMENT BY APPLICANT First Named Inventor [Tzannes
Art Unit 2611
Examiner Name WILLIAMS, LAWRENCE B
Sheet | 1 l of ’ 1 Attorney Docket Number 5550-47-CON-2

U.S. PATENT DOCUMENTS

Examiner | Cite | Document Number Publication Date Name of Patentee of Pages, Columns, Lines, Where
Initials* No." | Number-kind Code 2 (known MM-DD-YYYY Applicant of Cited Document | Relevant Passages or Relevant
Figures Appear
FOREIGN PATENT DOCUMENTS
Examiner Clte Foreign Patent Document Publication |Name of Patentee or Pages, Columns, T
Initials™* No.! Date Applicant of Cited Document | Lines, Where
Country Code®; Number*; Kind MM-DD-YYYY| Relevant
Code® (if known) Passages or
Relevant Figures
Appear
LW
WO 99/29078 06/10/99 [TELIA AB
OTHER ART (Including Author, Title, Date, Pertinent Pages, etc.)
Examiner Cite /Lawrence Williams/ 11/21/2008
Initials* No."
Examiner Date
Signature Considered

*EXAMINER: Initial if reference is considered, whether or not citation is in conformance and not considered. Include copy of this
form with next communication to applicant.
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UNITED STATES PATENT AND TRADEMARK OFFICE

=

e

Bib Data Sheet

Page 1 of 1

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Addresy: COMMISSIONER FOR
P.O. Box 145

PATENTS

0
Alexendris, Virginia 22313-1450
v

WWW.1Spto.go"

CONFIRMATION NO. 1948

FILING OR 371(c) 4
SERIAL NUMBER DATE CLASS GROUP ARTUNIT |  ATTORNEY
09/28/2007 DOCKET NO.
11/863,581 375 2611 5550-47-CON-2
RULE
[APPLICANTS .
Marcos C. Tzannes, Orinda, CA;
<23 CONTINUING DATA ***tt**ﬁ*‘***t**ttit*t***
b & FOREIGN APPLICATIONS ARERRARRRARAR A SRR E
|IF REQUIRED, FOREIGN FILING LICENSE GRANTED
** 10/11/2007
Foreign Priority claimed D ves,
. - STATEOR | SHEETS | TOTAL |[INDEPENDENT]
s e 119ed) conditons. Ll veo 2o U et ater COUNTRY | DRAWING | CLAIMS | CLAIMS
. owance CA 2 5 1
[Verified and
JAcknowledged Examiner's Signature Initials
IADDRESS
62574
TITLE
SYSTEM AND METHOD FOR SCRAMBLING THE PHASE OF THE CARRIERS IN A MULTICARRIER
COMMUNICATIONS SYSTEM
ID All Fees |
ID 1.16 Fees ( Filing )
FILING FEE [FEES: Authority has been given in Paper D 1.17 Fees ( Processing Ext. of
RECEIVED |No. to charge/credit DEPOSIT ACCOUNT time )
No. for following:
1300 ° orfoflowing [Q 1.18 Fees (Issue) |
|a Other |
U 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 FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885
INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where

gpg.ropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
past

a e fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Notc: Usc Block 1 for any changc of address) Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
Eaperg. Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

62574 7590 10/08/2008
. Certificate of Mailing or Transmission
Jason H. Vick I hereby certify that this Fee(st) Transmittal is being deposited with the United
Sheridan Ross, PC States Postal Service with sufficient postage for first class mail in an envelope
: ’ addressed to the Mail Stop ISSUE FEE address above, or being facsimile
Suite # 1200 transmitted to the USPTO (571) 273-2885, on the date indicated below.
1560 Broadway (Depositor's name)
Denver, CO 80202
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. I
11/863,581 09/28/2007 Marcos C. Tzannes 5550-47-CON-2 1948

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 I PUBLICATION FEE DUE I PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE
nonprovisional NO $1510 $300 $0 $1810 01/08/2009
I EXAMINER | ART UNIT | CLASS-SUBCLASS I
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 1.363). (1) the names of up to 3 registered patent attorneys 1 SHE&' DhN Rcss PL °
{ Change of correspondence address (or Change of Correspondence or agents OR, alternatively, j o H V . \Q
Address form PTO/SB/122) attached. (2) the name of a single firm (having as a member a 2 ason . 1 C
[_J "Fee Address" indication (or "Fee Address" Indication form registered atlorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

w

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

PLEASE NOTE: Unless an asg}%nee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

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

Aware | Tnc. Bed Jocd , MA

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ 1ndividual .$Corpomtion or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
Issue Fee [ A check is enclosed.
Publication Fee (No small entity discount permitted) 2 Payment by credit card. Form PTO-2038 is attached.
[ Advance Order - # of Copies EThe Director is hereby authorized to charge tw I{ u% fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number ~ ia (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
[ Y Applicant claims SMALL ENTITY status. See 37 CFR 1.27. Cib. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

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

Authorized Signature ///*’/Z,/, Date__ 2 0T 75/
Typed or printed name % H N V (C K Registration No. Lf S ¢ a? 5

This collﬁi}xyﬂfﬁlfomation is required by 37 CFR 1.311. The information is recLuired to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submilting the completed application form to the USPTO. Time will vaa deﬁendin upon the individual case. Any commenls on the amount of time you require to com%ele
this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

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

PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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Electronic Patent Application Fee Transmittal

Application Number:

11863581

Filing Date:

28-Sep-2007

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:

Jason Vick/Christine Jacquet

Attorney Docket Number:

5550-47-CON-2

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Suﬁ;l’;(tsa)l in

Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:

Publ. Fee- early, voluntary, or normal 1504 1 300 300
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:

Utility Appl issue fee 1501 1 1510 1510
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Description Fee Code Quantity Amount Sut—;’;(tsa)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1810
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Electronic Acknowledgement Receipt

EFS ID: 4144470
Application Number: 11863581
International Application Number:
Confirmation Number: 1948

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

Customer Number:

62574

Filer:

Jason Vick/Christine Jacquet

Filer Authorized By:

Jason Vick

Attorney Docket Number: 5550-47-CON-2
Receipt Date: 20-0CT-2008
Filing Date: 28-SEP-2007
Time Stamp: 18:14:15

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $1810

RAM confirmation Number 3996

Deposit Account 191970

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

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

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)
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Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:

File Size(Bytes)/ Multi Pages
Message Digest | Part/.zip| (ifappl.)

Document

Number Document Description File Name

161123
1 Issue Fee Payment (PTO-85B) ISSUE_FEE_PYMNT.pdf no 1

8def5c212f689cee9326b55fh94790fb5877

Warnings:

Information:

32429
2 Fee Worksheet (PTO-06) fee-info.pdf no 2

€9a4252a2100152475202de9380325a353 3|

Warnings:

Information:

Total Files Size (in bytes):l 193552

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

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

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

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

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re the Application of: ) Group Art Unit: 2611
)
Tzannes ) Examiner; WILLIAMS, LAWRENCE B
)
Serial No.: 11/863,581 )  Confirmation No.: 1948
)
Filed: 09-28-2007 ) REQUEST FOR CONSIDERATION OF
) REFERENCE IN INFORMATION
Atty. File No.: 5550-47-CON-2 ) DISCLOSURE STATEMENT
) SUBMITTED OCTOBER 18, 2007
For:  SYSTEM AND METHOD FOR )
SCRAMBLING THE PHASE OF ) Electronically Submitted
THE CARRIERS IN A )
MULTICARRIER )
COMMUNICATIONS SYSTEM )
Mail Stop Issue Fee
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Dear Sir:

On October 18, 2007, Applicant submitted an Information Disclosure Statement in the
above-identified patent application. The Information Disclosure Statement is attached hereto as
Exhibit A.

On February 6, 2008, the Examiner issued an Official Action for the
above-identified case. The Official Action was accompanied by a List Of References Cited By
Applicant And Considered By Examiner. This list included the aforementioned Information
Disclosure Statement of October 18, 2007, but WIPO Patent Publication No. WO 99/29078 was
not initialed. The List Of References Cited By Applicant And Considered By Examiner, is
attached hereto as Exhibit B.

Due to the fact that the Information Disclosure Statement of October 18, 2007, was
correctly submitted to the USPTO, Applicant hereby respectfully requests that WIPO Patent
Publication No. WO 99/29078 be considered by the Examiner. For the convenience of the
Examiner, a copy of WIPO Patent Publication No. WO 99/29078 and an empty 1449 form listing
WIPO Patent Publication No. WO 99/29078 are enclosed herewith as Exhibit C.
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Although no fees are believed due in connection with this communication, please charge
any fees deemed necessary to Deposit Account No. 19-1970. If additional information is

required please contact the undersigned.

Respectfully submitted,

SHERIDAN ROSS P.C.

By: /
Ja - Vick
Registration No. 45,285
1560 Broadway, Suite 1200
, Denver, Colorado 80202-5141
Date: [20.x %/ (303) 863-9700
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re the Application of: ) Group Art Unit: 2611
Tzannes % Confirmation No.: 1948
SerialiNo.: 11/863,581 ; Examiner; Not yet assigned
Filed: 09-28-2007 g INFORMATION DISCLOSURE STATEMENT

Atty. File No.: 5550-47-CON-2 Electronically Submitted

SCRAMBLING THE PHASE OF
THE CARRIERS IN A
MULTICARRIER

)

)

)

For: SYSTEM AND METHOD FOR )
)

)

)

COMMUNICATIONS SYSTEM )

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Dear Sir:
The references cited on attached Form PTO-SB08 are being called to the attention of the
Examiner,

X Copies of cited non-patent and/or foreign references nos. 22-24 are enclosed herewith.
O Copies of the cited U.S. patents and/or patent applications are enclosed herewith.

X Copies of the cited U.S. patents/patent application publications are not enclosed in
accordance with 37 C.F.R. § 1.98(a).
X Copies of cited references nos. 14-21 are not enclosed, in accordance with 37 C.F.R.

§ 1.98(d), because the references were cited by or submitted to the U.S. Patent and Trademark Office
in prior application Serial No. 11/211535 filed 08-26-2005 , which is relied upon for an earlier
filing date under 35 U.S.C. § 120.

O To the best of applicants’ belief; the pertinence of the foreign-language references are

believed to be summdrized in the attached English abstracts and in the figures, although applicants

do not necessarily vouch for the accuracy of the translation.
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X Examiner’s attention is drawn to the following co-pending applications,:

Serial No., 11/211535 filed 08-26-2005
Serial No. _11/860080 _filed _09-24-2007

0 Other:

Submission of the above information is not intended as an admission that any item is citable
under the statutes or rules to support a rejection, that any item disclosed represents analogous art,
or that those skilled in the art would refer to or recognize the pertinence of any reference without the
benefit of hindsight, nor should an inference be drawn as to the pertinence of the references based
on the order in which they are presented. Submission of this statement should not be taken as an
indication that a search has been conducted, or that no better art exists.

It is respectfully requested that the cited information be expressly considered during the
prosecution of this application and the references made of record therein.

FEES

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

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

0 Within three months of the date of entry into the national stage of an international application as set
forth in 37 CFR 1.491 or

O Before the mailing date of a first Office Action on the merits, or

[} Before the mailing of a first Office action after-the filing of a request for continued examination under
37 CFR 1.114,

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

| 37 CFR 1.97(c): The information disclosure statement transmitted herewith is being filed after all the above conditions (37
CER 1.97(b)), but before the mailing date of one of the following conditions:
(1) a final action under 37 CFR. 1.113 or
(2) a notice of allowance under 37 CF.R. 1.311, or
(3) an action that otherwise closes prosecution in the application,
This Information Disclosure Statement is accompanied by:
00 A Certification (below) as specified by 37 C.F.R. 1.97(¢). Although no fec is believed due, if any fee is
deemed due in connection with this submission, please charge such fee to Deposit Account 19-1970.
OR
Ll Please charge Deposit Account 19-1970 in the amount of $180.00 for the fee set forth in 37 CFR. 1.17(p)
for submission of an information disclosure statement, Please credit any overpayment or charge any underpayment to
Deposit Account 19-1970.

O 37 CFR 1,97(d): This Information Disclosure Statement is being submitted after the period specified in 37 CFR 1.97(c).

O This information Disclosure Statement includes a Certification (below) as specified by 37 C.F.R. 1.97(c)
AND
O Applicants hereby requests consideration of the reference(s) disclosed herein. Please charge Deposit
Account 19-1970 in the amount of §180.00 under 37 C.F.R. 1.17(p). Please credit any overpayment or charge any
underpayment to Deposit Account 19-1970, Election to pay the fee should not be taken as an indication that applicant(s)
cannot execute a certification.

D

Page 67 of 244




Certification (37 C.F.R. 1.97(e))
(Applicable only if checked)

O The undersigned certifies that:

O Each item of information contained in this information disclosure statement was first cited in
any communication from a foreign patent office in a counterpart foreign application not more than
three months prior to the filing of this statement, 37 C.F.R. 1.97(e)(1).

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

OR

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

Respectfully submitted,

SHERIDAN ROSS P.C.

By: —

/amn H. Vick
Registration No. 45285

1560 Broadway, Suite 1200
Denver, Colorado 80202-5141

Iy J& 7 (303) 863-9700
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Substitute for form 1449A/PTO

Complete if Known

Application Number 11/863,581
INFORMATION DISCLOSURE 5o TETET
STATEMENT BY APPLICANT Eirot Namod Tmventor Tranmos
[Art Unit 2611
Examiner Name Not yet assigned
Sheet ] 1 | of l 2 Attorney Docket Number 5550-47-CON-2
U.S. PATENT DOCUMENTS
Examiner | Cite Document Number Publication Date Name of Patentee of Pages, Columns, Lines, Where
Initials* No.! Number-kind Code o MM-DD-YYYY Applicant of Cited Document | Relevant Passages or Relevant
Figures Appear
113,955,141 05/01/76 Lyon et al.
214,985,900 01/01/91 Rhind et al.
315,748,677 05/01/98 Kumar
416,256,355 07/03/01 Sakoda et al.
516,507,585 01/01/03 Dobson
6 | 6,590,860 07/08/03 Sakoda et al.
716,704,317 03/01/04 Dobson
816,961,369 11/01/05 Tzannes
912005/0141410 06/30/05 Zhang et al.
10 | 2006/0002454 01/05/06 Tzannes
11 1 2006/0092902 05/04/06 Schmidt
12 | 2006/0140288 06/29/06 Holden
13 | 11/860080 Tzannes (09-24-2007)
FOREIGN PATENT DOCUMENTS
Examiner Cite Forelgn Patent Document Publication Name of Patentee or Pages, Columns, Lines,
[nitials* No.! Date Applicant of Cited Document | Where Relevant Passages
Country Code®; Number?; Kind MM-DD-YYYY or Relevant Figures Appear
Code® (if known)
14|EP 0584534 03/02/94 |ALCATEL ITALIA
15|EP 0719004 06/26/96 MATSUSHITA
ELECTRIC IND CO
LTD
16/GB 2330491 04/21/99 BRITISH
BROADCASTING
CORP
17|\WO 98/32065 07/23/98 [FORTRESS
TECHNOLOGIES INC
18|WO 99/22463 05/06/99 MOTOROLA INC
Examiner Date
Signature Considered

*EXAMINER: Initial if reference is considered, whether or not citation is in conformance and not consid

form with next communication to applicant.

ered, Include copy of this
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Substitute for form 1449A/PTO

Complete if Known

IApplication Number

11/863,581

INFORMATION DISCLOSURE Fiing Date
STATEMENT BY APPLICANT First Named Inventor

09-28-2007

[Tzannes

ARt Unit

2611

Examiner Name

INot yet assigned

Sheet

[ of | 2 Attorney Docket Number

5550-47-CON-2

19\WO 99/29078 06/10/99 TELIA AB

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

Examiner
Initials™

Clte

20

Bauml R. W. et al.: "Reducing The Peak-To-Average Power Ratio Of Multicarrier Modulation
By Selected Mapping" Electronics Letters, GB, IEE Stevenage, vol. 32, No. 22, Oct. 24,

1996, pp. 2056-2057, XP000643915 ISSN: 0013-5194

21

Copy of Annex to Form PCT/ISA/206 for PCT/US00/30958, Mar. 23, 2001 (5550-47-PCT)

22

International Search Report for International (PCT) Patent Application No. PCT/US00/30958,

completed June 12, 2001 (56550-47-PCT)

23

International Preliminary Examination Report for International (PCT) Patent Application No.

PCT/US00/30958, completed March 4, 2002 (5550-47-PCT)

24

Notice of Preliminary Rejection for Korean Patent Application No. 7005830/2002 dated

November 22, 2006 (Attorney's Ref. No. 5550-47-PKR)

Examiner
Signature

Date
Considered

*EXAM

NER: Initial If reference is considered, whether or not citation is in conformance and not considered. Include copy of this
form with next communication to applicant.
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.

~Substituts for form 1448APTO Complete if Known
‘ |Application Number
INFORMATION DISCLOSURE Fiing Dat
STATEMENT BY APPLICANT Firet Nomod Inventor
Art Unit
Examiner Name Not yet assigned
Sheet l T I of l 2 Attorney Docket Number

U.S. PATENT DOCUMENTS
Exgminer Cite Document ugmber Publication Date - Name of Patentee of Pages, Columns, Lines, Where
Initials* No.! Number-kind Code 4 MM-DD-YYYY Applicant of Cited Document | Relevant Passages or Relevant
,,,,,, . Figures Appear
LW/ 113955,141 05/01/76 Lyon et al.
214,985,900 01/01/91 Rhind et al.
315,748,677 05/01/98 Kumar
416,256,355 07/03/01 Sakoda et al.
516,507,585 01/01/03 Dobson
6 16,590,860 07/08/03 Sakoda et al,
716,704,317 03/01/04 Dobson
816,961,369 11/01/05 Tzannes
912005/0141410 06/30/05 Zhang et al.
., 10 | 2006/0002454 01/05/06 Tzannes
11 {2006/0092902 05/04/06 Schmidt
Nl 12 1 2006/0140288 06/29/06 Holden .
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Improvements in, or Relating to, Data Scramblers

The present invention relates to data scramblers and descramblers,
suitable for use with a multi-carrier transmission system, multi-i:arrier transmission
systems incorporating data scramblers and de-scramblers, and methods for
scrambling and descrambling data in multi-carrier transmission systems.

Most telecommunications transmission systems are designed to give
optimum performance when uncormelated data is transmitted over them.
Unfortunately, user data is not usually uncorrelated and may, for example, include
relatively long strings of binary “0"s, or “1"s. If such data is transmitted over g
transmission system intended for uncorrelated data, it can result in saturation, i.e.
too large a dynamic range, synchronisation drift, etc.. This problem has long been
recognised by telecommunications engineers and the conventional solution is to
scramble the incoming user data so that it behaves as though it was uncorrelated
data.

Known data scramblers employ an algorithm to combine user data with a

random data string, thereby producing an uncorrelated data stream for
transmission.

The present invention simplifies known data scramblers by making use of
the synchronisation frames, normally used for measuring channel characteristics,

as a source of pseudo-random data which can be combined with incoming user
data.

The present invention has particular application to multi-carrier transmission
systems, including copper based transmission systems such as ADSL, VDSL and
HDSL which employ DMT, and/or radio based transmission systems employing
OFDM. Many of these transmission systems send known data, usually referred
to as synchronisation frémes, to measure chanpe! characteristics such as signal
to noise ratio. The known data contained in a synchronisation frame is selected
to have a suitable statistical distribution, e.g. pseudo-random. In a typical DMT
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system, used at the present time, the known synchronisation frame data compriseé
two bits per sub-carrier. In other words, a predetermined 4-QAM signal is
transmitted on each sub-carrier.

In the present invention, user data bits are combined with the known
synchronisation frame data bits, typically the two most significant bits, using an
exclusive-OR function. This results in a statistically and computationally efficient
scrambling of the user data.

According to a first aspect of the present invention, there is provided a data
scrambiler, for use in a multi-carrier transmission system in which synchronisation
frame data is periodically transmitted from a transmitter to a receiver to measure
transmission channel characteristics, characterised in that combiner means are
provided to combine user data with frame synchronisation data.

Said combiner means may have a XOR function.
Said frame synchronisation data is pseudo random.

Said combiner means may be adapted to combine said user data with the
two most significant bits of a synchronisation frame.

According to a second aspect of the present invention, there is provide a
data descrambler, for use in a multi-carrier transmission system in which
synchronisation frame data is periodically transmitted from a transmitter to a
receiver to measure transmission channel characteristics, and transmitted data is
scrambled using a data scrambler as claimed in any of claims 1 to 4, characterised
in that combiner means are provided to combine received data with frame
synchronisation data.

Said combiner means may have a XOR function.

Said frame synchronisation data may be pseudo random.
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Said combiner means may be adapted to combine said received data with
the two most significant bits of a synchronisation frame.

According to a third aspect of the present invention, there is provided a
multi-carrier transmission system in which synchronisation frame data is
periodically transmitted from a transmitter to a receiver to measure transmission
channel characteristics, characterised in that said transmission system
incorporates a data scrambler as set forth in any preceding paragraph, connected
to said transmitter.

Said receiver may be connected to a data descrambler as set forth in any
preceding paragraph.

Said multi-carrier transmission system may employ DMT.
Said multi-carrier transmission system may employ OFDM.

Means may be provided for transmitting frame synchronisation data from
said data scrambler to said data descrambler.

According to a fourth aspect of the present invention, there is provided, In
a multi-carrier transmission system in which synchronisation frame data is
periodically transmitted from a transmitter to a receiver to measure transmission
channel characteristics, a method of scrambling user data prior to transmission,
characterised by combining user data with frame synchronisation data,

User data maybe combined with frame synchronisation data by mean of
an XOR function.

Said frame synchronisation data may be pseudo random.

Said user data may be combined with the two most significant bits of a
synchronisation frame.
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According to a fifth aspect of the present invention, there is provided, In a
multi-carrier transmission system in which synchronisation frame data is
periodically transmitted from a transmitter to a receiver to measure transmission
channel characteristics, a method of descrambling received data which has been
scrambled by a scrambling method as set forth in preceding, characterised by
combining received data with frame synchronisation data.

Received data may be combined with frame synchronisation data using an
XOR function.

Said frame synchronisation data may be pseudo random.

Said received data may be combined with the two most significant bits of
a synchronisation frame,

Said multi-carrier transmission system may employ DMT.
Said multi-carrier transmission system may employ OFDM.

Embodiments of the invention will now be described, by way of example,
with reference to the accompanying drawing, in which;

Figure 1 illustrates data scramblers and descramblers, according to the
present invention, in a multi-carrier transmission system

In order to facilitate an understanding of the present invention a glossary
of terms used in the description of the present invention is provided below:

A/D: Analogue to Digital
ADSL: Asynchronous Digital Subscriber Line
D/A: Digital to Analogue
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DMT: Digital Multi Tone
FFT: Fast Fourier Transform
HDSL: . Hiéh bit rate Digital Subscriber Line
IFFT: Inverse Fast Fourier Transform
OFDM: Orthogonal Frequency Division Multiplex
QAM: Quadrature Amplitude Modulation
VDSL: Very high bit rate Digital Subscriber Line
XOR: Exclusive OR

Figure 1 shows a transmitter and receiver, in a multi-carrier transmission
system, linked by a communications channel. The communications channel may
be a copper pair (VDSL etc.), or a radio channel (OFDM). Incoming user data,
intended for transmission over the communications channel, is passed via a sync
frame switch, to a XOR gate. The sync frame switch permits one of the inputs to
the XOR gate to be switched between user data and a string of “0"s. The second
input to the XOR gate receives the known synchronisation frame data. When the
string of "0"s is passed to the XOR gate, the output from the XOR gate is the
synchronisation data, i.e. the "known data” appears at the output of the XOR gate.

The incoming user data will almost certainly be far from random, i.e. it will
be highly correlated. The incoming user data is combined with the “known data”
in the XOR gate. The "known data” is pseudo random, i.e. uncorrelated. The
output from the XOR gate will, therefore, also be uncorrelated, i.e. will itseif be
pseudo-random. This data has the necessary properties to permit good
transmission over the transmission channel.

The scrambled data is then passed to the receiver where it is first
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processed by an Inverse Fast Fourier Transform unit, IFFT, converted from parallél
form to serial form, passed to a digital to analogué convertor, D/A, prior to QAM
modulation and transmission over the channel. Details of the multiplexing
techniques and modulation techniques used in multi-carrier transmission systems
will be familiar to those skilled in the art and are not described in detail in this
patent specification.

The signal received from the transmission channel is demodulated and
demultiplexed in the receiver by, inter alia, an A/D convertor, a serial to parallel
convertor, and a fast Fourier transform unit FFT. The received data is, of course,
scrambled. The received scrambled data is passed to the XOR gate, where it is
combined with the "known data”, i.e. the same data that was mixed into the signal
in the transmitter. The output from the XOR gate will contain the user data, or a
string of “0"s depending on the setting of the sync frame switch in the transmitter.
The sync frame switch in the receiver is used for synchronisation purposes, i.e.
when the receiver is properly synchronised with the transmitter, and a sync frame
is transmitted, rather than user data, the output from the XOR gate will be a string
of “0"s, Details of transmitter and receiver synchronisation in multi-carrier systems
will be well known to those skilled in the art.

It should, however, be noted that synchronisation frame data is stored in
both the transmitter and receiver, so the receiver always has prior knowledge of
the *known data” used by the transmitter.

In summary, the present invention scrambles user data by mixing that data
with known data normally used in a synchronisation frame, typically the two most
significant bits of the synchronisation frame data, using an exclusive-OR function.
This results in both statistically and computationally efficient scrambling.
Descrambling is achieved by the reverse process, i.e. combining the received
scrambled data with the same known data used for scrambling in an exclusive-OR
function.

The present invention results in a much improved statistical distribution of
modulated sub-carriers, in a multi-carrier transmission system, compared to the
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case where no scrambling is used for correlated, or null data situations. -

As synchronisation data must be present in a multi-carrier receiver and
transmitter for use in the synchronisation process, the scrambling technique of the
present invention does not increase system complexity.

Transmission of the known data is very simple because it only needs to be
combined with a string of “0"s.

The scrambler of the present invention can be used in all transmission
systems that measure channe! characteristics by sending known data from
transmitter to receiver and use OFDM, DMT, or related multiplexing techniques to
spread out the transmitted data over a number of sub-carriers, i.e. multi-carrier
transmission techniques.
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CLAIMS .

1. A data scrambler, for use in a multi-carrier transmission system in which
synchronisation frame data is periodically transmitted from a transmitter to a
receiver to measure transmission channel characteristics, characterised in that
combiner means are provided to combine user data with frame synchronisation
data.

2. A data scrambler, as claimed in claim 1, characterised in that said combiner
means has a XOR function.

3. A data scrambler, as claimed in either claim 1, or claim 2, characterised in
that said frame synchronisation data is pseudo random.

4. A data scrambler, as claimed in any previous claim, characterised in that
said combiner means is adapted to combine said user data with the two most
significant bits of a synchronisation frame.

5. A data descrambler, for use in a multi-carrier transmission system in which
synchronisation frame data is periodically transmitted from a transmitter to a
receiver to measure transmission channel characteristics, and transmitted data is
scrambled using a data scrambler as claimed in any of claims 1 to 4, characterised
in that combiner means are provided to combine received data with frame
synchronisation data.

6. A data descrambler, as claimed in claim 5, characterised in that said
combiner means has a XOR function.

7. A data descrambler, as claimed in either claim 5, or claim 6, characterised
in that said frame synchronisation data is pseudo random.

8. A data descrambler, as claimed in any of claims 5 to 7, characterised in
that said combiner means is adapted to combine said received data with the two
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most significant bits of a synchronisation frame.

9, A multi-carrier transmission system in which synchronisation frame data
is periodically transmitted from a transmitter to a receiver to measure transmission
channel characteristics, characterised in that said transmission system
incorporates a data scrambler as claimed in any of claims 1 to 4, connected to said
transmitter.

10. A multi-camier transmission system, as claimed in claim 9, characterised in
that said receiver is connected to a data descrambler as claimed in any of claims
5to0 8.

11. A multi-carrier transmission system, as claimed in claim 10, characterised
in that said multi-carrier transmission system employs DMT.

12, A multi-camier transmission system, as claimed in claim 10, characterised
in that said multi-carrier transmission system employs OFDM.

13. A multi-carrier transmission system, as claimed in any of claims 10 to 12,
characterised in that means are provided for transmitting frame synchronisation
data from said data scrambler to said data descrambler.

14. In a multi-camier transmission system in which synchronisation frame data
is periodically transmitted from a transmitter to a receiver to measure transmission
channel characteristics, a method of scrambling user data prior to transmission,
characterised by combining user data with frame synchronisation data.

15. A method, as claimed in claim 14, characterised by combining user data
with frame synchronisation data by mean of an XOR function.

16. A method, as claimed in either claim 14, or claim 15, characterised by said
frame synchronisation data being pseudo random.

17. A method, as claimed in any of claims 14 to 18, characterised by combining
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said user data with the two most significant bits of a synchronisation frame.

18. In a multi-carrier transmission system in which synchronisation frame data
is periodically transmitted from a transmitter to a receiver to measure transmission
channel characteristics, a method of descrambling received data which has been
scrambled by the method claimed in any of claims 14 to 17, characterised by
combining received data with frame synchronisation data.

19. A method, as claimed in claim 18, characterised by combining received
data with frame synchronisation data using an XOR function,

20. A method, as claimed in either claim 18, or claim 19, characterised by said
frame synchronisation data being pseudo random.

21. A method, as claimed in any of claims 18 to 20, characterised by combining
said received data with the two most significant bits of a synchronisation frame.

22. A method, as claimed in any of claims 14 to 21, characterised by said multi-
carrier transmission system employing DMT.

23. A method, as claimed in any of claims 14 to 21, characterised by said multi-
carrier transmission system employing OFDM.
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PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW

DUE.
HOW TO REPLY TO THIS NOTICE:

I. Review the SMALL ENTITY status shown above.

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

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

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

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

B. If applicant claimed SMALL ENTITY status before, or is now
claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
Transmittal and pay the PUBLICATION FEE (if required) and 1/2

the ISSUE FEE shown above.

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

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

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

Page 1 of 3
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where

apé)ropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as

indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

Eapers. Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

62574 7590 10/08/2008
. Certificate of Mailing or Transmission
Jason H. Vick I hereby certify that this Fee(s) Transmittal is being deposited with the United
Sheridan Ross, PC States Postal Service with sufficient postage for first class mail in an envelope
N ’ addressed to the Mail Stop ISSUE FEE address above, or being facsimile
Suite # 1200 transmitted to the USPTO (571) 273-2885, on the date indicated below.
1560 Broadway .
(Depositor's name)
Denver, CO 80202
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
11/863,581 09/28/2007 Marcos C. Tzannes 5550-47-CON-2 1948
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 I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1510 $300 $0 $1810 01/08/2009
| 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
CEFR 1.363). (1) the names of up to 3 registered patent attorneys 1
[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. . ) . 2
(2) the name of a single firm (having as a member a
[ "Fee Address" indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

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

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual [ Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.
D Advance Order - # of Copies D The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
Jda Applicant claims SMALL ENTITY status. See 37 CFR 1.27. db. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

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

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete
this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

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

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

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

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
11/863,581 09/28/2007 Marcos C. Tzannes 5550-47-CON-2 1948
62574 7590 10/08/2008 | E INER |
Jason H. Vick WILLIAMS, LAWRENCE B
Sheridan Ross, PC | ART UNIT PAPER NUMBER |
Suite # 1200 2611
1560 Broadway DATE MAILED: 10/08/2008

Denver, CO 80202

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 0 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 0 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.
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Application No. Applicant(s)
; . 11/863,581 TZANNES, MARCOS C.
NOtlce Of AI’OWab"lty Examiner Art Unit
LAWRENCE B. WILLIAMS 2611

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. [X] This communication is responsive to Terminal Disclaimer filed 8/5/2008 .

2. X The allowed claim(s) is/are 1-5.

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

a)[] Al b)[]Some* c)[INone of the:
1. [] Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received:
Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements

noted below. Failure to timely comply will resultin ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

4. [C] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER’S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.
5. [[] CORRECTED DRAWINGS (as “replacement sheets”) must be submitted.
(a) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [] to Paper No./Mail Date .

(b) [ including changes required by the attached Examiner's Amendment / Comment or in the Office action of

Paper No./Mail Date .
Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

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

Attachment(s)
1. [] Notice of References Cited (PTO-892) 5. [] Notice of Informal Patent Application
2. [[] Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [] Interview Summary (PTO-413),
Paper No./Mail Date .

3. X Information Disclosure Statements (PTO/SB/08), 7. [] Examiner's Amendment/Comment

Paper No./Mail Date 4/30/2008
4. [ Examiner's Comment Regarding Requirement for Deposit 8. X Examiner's Statement of Reasons for Allowance

of Biological Material

9. [J Other )

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 3
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Application/Control Number: 11/863,581 Page 2
Art Unit: 2611

REASONS FOR ALLOWANCE
1. The following is an examiner’s statement of reasons for allowance: The instant
application discloses a method of scrambling the phase of characteristics of carrier signals. The
closest prior art of record is applicant’s US Patent 7,292,627 for which applicant has filed a
Terminal Disclaimer. A search of prior art records has failed to teach or suggest, alone or in

combination:

A method of 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.

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.”

TERMINAL DISCLAIMER
2. The terminal disclaimer filed on 8/30/2008 disclaiming the terminal portion of any patent
granted on this application which would extend beyond the expiration date of US Patent

7,292,627 has been reviewed and is accepted. The terminal disclaimer has been recorded.
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Application/Control Number: 11/863,581 Page 3
Art Unit: 2611

CONCLUSION
3. Any inquiry concerning this communication or earlier communications from 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 http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR

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

Ibw
October 7, 2008

/Lawrence B Williams/
Examiner, Art Unit 2611
/Mohammad H Ghayour/

Supervisory Patent Examiner, Art Unit 2611

Page 96 of 244



Application/Control No. Applicant(s)/Patent Under
Reexamination
Index of Claims 11863581 TZANNES, MARCOS C.
HW“H ‘H ‘ ‘ H““m ‘ HWH H“‘ — .
LAWRENCE B WILLIAMS 2611
v Rejected - Cancelled Non-Elected A Appeal
= Allowed + Restricted Interference 0] Objected
[0 cClaims renumbered in the same order as presented by applicant O cpA X T.D. O R.1.47
CLAIM DATE
Final Original |09/25/2008
1 =
2 =
3 =
4 =
5 =
6
7
8
9
10
1
12
13
14
15
16
17
18
19
20

U.S. Patent and Trademark Office

Part of Paper No. : 3
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Examiner.Art Unit 2611

Application/Control No. Applicant(s)/Patent Under
Reexamination
Search Notes 11863581 TZANNES, MARCOS C.
Examiner Art Unit
LAWRENCE B WILLIAMS 2611
SEARCHED
Class Subclass Date Examiner
375 219, 220, 222, 226, 260, 327, 362 1/27/2008 LW
370 203, 342, 206
Michael 9/4/2008 LW
Horabik
Update 9/25/2008 LW
Search
SEARCH NOTES
Search Notes Date Examiner
EAST, NPL, Inventor 1/28/2008 LW
EAST, NPL, Inventor 9/25/2008 LW
INTERFERENCE SEARCH
Class Subclass Date Examiner
375 219, 222 9/25/2008 LW
/L.B. W/

U.S. Patent and Trademark Office

Part of Paper No. : 3
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Substitute for form 1449A/PTO Complete if Known

JApplication Number 11/863,581
INFORMATION DISCLOSURE  |ipue 259007
STATEMENT BY APPLICANT Firot Narmed Inventor ——
Art Unit 2611
Examiner Name WILLIAMS, LAWRENCE B
Sheet | 1 | of | 1 Attorney Docket Number 5550-47-CON-2
U.S. PATENT DOCUMENTS
Examiner | Cite | Document Number Publication Date Name of Patentee of Pages, Columns, Lines, Where
Initials* No." | Number-kind Code 2 "knowm MM-DD-YYYY Applicant of Cited Document | Relevant Passages or Relevant
Figures Appear
FOREIGN PATENT DOCUMENTS
Examiner Cite | Foreign Patent Document Publication [Name of Patentee or Pages, Columns, T°
Initials™ No.! Date Applicant of Cited Document | Lines, Where
Country Code®; Number*; Kind MM-DD-YYYY Relevant
Code® (if known) Passages or
Relevant Figures|
Appear
1 |JP H10(1998)-084329 03/31/98 |NIPPON HOSO . (Translated
LWY KYOKAI Abstract and
partial
translation)
LWl 2 [JP H08(1996)-321820 12/03/96 |MATSUSHITA (Translated
ELECTRIC IND CO Abstract)
LTD

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

Examiner Cite
Initials* No.!

AW/ |3 Notification of Reasons for Refusal (including translation) for Japanese Patent Application
No. 2001-5637217, date of dispatch, March 3, 2008 (Attorney's Ref. No. 5550-47-PJP)

Examiner

. , 09/04/2008
Signature fLawrence Williams/ Date '

Considered

*EXAMINER: Initial if reference is considered, whether or not citation is in conformance and not considered. Include copy of this
form with next communication to applicant.
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

11863581 TZANNES, MARCOS C.
““H“ “ H‘ Examiner Art Unit
LAWRENCE B WILLIAMS 2611
ORIGINAL INTERNATIONAL CLASSIFICATION
CLASS SUBCLASS CLAIMED NON-CLAIMED
375 222 Hlo|4 (8B 1/38 (2006.01.01)
Hlo| 4|8 17 /00 (2006.01.01)
CROSS REFERENCE(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
375 219
O Claims renumbered in the same order as presented by applicant O CPA M} T.D. O R1.47
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original
1 1 17
2 2 18
3 3 19
4 4 20
5 5
6
7
8
9
10
1
12
13
14
15
16
/LAWRENCE B WILLIAMS/
Examiner.Art Unit 2611 9/25/2008 Total Claims Allowed:
5
(Assistant Examiner) (Date)
/MOHAMMAD H GHAYOUR/
Supervisory Patent Examiner.Art Unit 2611 09/29/2008 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 1

U.S. Patent and Trademark Office

Part of Paper No. 3
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Application Number

Application/Control No.

Applicant(s)/Patent under
Reexamination

” I’m’llm | |‘|\ ”I‘I’ II‘ 11/863,581 TZANNES, MARCOS C.
Document Code - DISQ Internal Document — DO NOT MAIL
TERMINAL -

DISCLAIMER APPROVED ] DISAPPROVED

Date Filed : 8/5/08

This patent is subject
to a Terminal
Disclaimer

Approved/Disapproved by:

BRIAN

U.S. Patent and Trademark Office
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PTO/SB/26 (08-08)
Approved for use through 08/31/2008. OMB 0651-0031
U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displaxs a valid OMB control number.
TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING Docket Number (Optional)
REJECTION OVER A “PRIOR” PATENT 5550-47-CON-2

In re Application of: Marcos C. TZANNES
Application No.: 11/863,581

Filed: September 28, 2007

Eor: System and Method for Scrambling the Phase of the Carriers in a Multicarrier Communications System

The owner*, _Aware. Inc of 100 percent interest in the instant application hereby disclaims,
except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend beyond
the expiration date of the full statutory term prior patent No. 7,292,627 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. D 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.

| hereby declare that all statements made herein of my own knowledge are true and that ail 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

/ 5 August 2008

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 collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

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

Application Number:

11863581

Filing Date:

28-Sep-2007

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:

Jason Vick

Attorney Docket Number:

5550-47-CON-2

Filed as Large Entity

Utility Filing Fees

Description Fee Code Quantity Amount SUB'STS(t;)I in

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

Statutory disclaimer 1814 1 130 130

Extension-of-Time:
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Description Fee Code | Quantity| Amount Sug-s'l'g(t;)l in
Extension - 3 months with $0 paid 1253 1 1050 1050
Miscellaneous:
Total in USD ($) 1180
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Electronic Acknowledgement Receipt

EFS ID: 3732402
Application Number: 11863581
International Application Number:
Confirmation Number: 1948

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

Customer Number:

62574

Filer:

Jason Vick

Filer Authorized By:

Attorney Docket Number:

5550-47-CON-2

Receipt Date: 05-AUG-2008
Filing Date: 28-SEP-2007
Time Stamp: 16:16:13

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $1180

RAM confirmation Number 1599

Deposit Account 191970

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)
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Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:

Document _— . File Size(Bytes) Multi Pages
Number Document Description File Name /Message Digest| Part/.zip| (if appl.)
190537
1 Amendment5Aug2008.pdf yes 3
33e2b6a0ddc02{608d823a51b2c4 7281
idboaf6
Multipart Description/PDF files in .zip description
Document Description Start End
Applicant Arguments/Remarks Made in an Amendment 1 1
Claims 2 2
Applicant Arguments/Remarks Made in an Amendment 3 3
Warnings:
Information:
142794
2 Extension of Time EOT.pdf no 1
01d6c95e6a00280e473c131e036add6
85ba6f42f
Warnings:
Information:
SianedTerminalDisclai 137869
3 Miscellaneous Incoming Letter igne ermlréefl Isclaimer.p no 1
160999da26a43cc3cdas51ac6289d3274)
6bce0foe
Warnings:
Information:
8351
4 Fee Worksheet (PTO-06) fee-info.pdf no 2
59112627285242a8417160732(698098
c2cb2t43
Warnings:
Information:
Total Files Size (in bytes): 479551
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt
similar to a Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see
37 CFR 1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date
shown on this Acknowledgement Receipt will establish the filing date of the application.

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary
components for an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the
International Application Number and of the International Filing Date (Form PCT/RO/105) will be issued in due
course, subject to prescriptions concerning national security, and the date shown on this Acknowledgement
Receipt will establish the international filing date of the application.
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Attorney Docket No. 5550-47-CON-2

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Applicationvfor:

First Named Inventor: Marcos C. Tzannes

Appln. No.: 11/863,581

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

IN A MULTICARRIER COMMUNICATIONS
SYSTEM

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

Sir:

Art Unit: 2611
Examiner: L. WILLIAMS

Confirmation No.: 1948

Further to the February 6, 2008 Office Action, please amend the claims as

follows. Please charge any fees to Deposit Account 19-1970.

Please amend the above-identified patent application as follows:

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

on page 2 of this paper.
Remarks begin on page 3 of this paper.
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Amendments to the Claims:

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

application:

Listing of Claims:

1. (Original) 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 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. (Currently Amended) 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 each transceiver.

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

the value associated with each carrier signal from one transceiver to the other transceiver.

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

synchronization between the transceivers using the value associated with each carrier signal.

6. -20. (Canceled)
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REMARKS
Applicants respectfully request reconsideration of this application as amended.
By this amendment, dependent claims 2-5 have been amended to improve
grammar.
Submitted herewith is a Terminal Disclaimer thereby overcoming the
nonstatutory double patenting rejections.
With all rejections having been overcome, 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,

Date: S A, 2§ By: _————
7 =Vick
Reg. No. 45,285

SHERIDAN RoOss P. C.

1560 BROADWAY, SUITE 1200
DENVER, COLORADO 80202
TELEPHONE: 303-863-9700
FAXx: 303-863-0223
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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.

PETITION FOR EXTENSION OF TIME UNDER 37 CFR § 1.136(a) Docket Number (Optional)
FY 2006 5550-47-CON-2
(Fees pursuant to the Consolidated Appropriations Act, 2005 (H.R. 4818))
CERTIFICATE OF MAILING OR TRANSMISSION In re Application of Marcos C. TZANNES
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e STATITARD, o et o 1o dos UspTQ | FOr:  System and Method for Scrambling the Phase of the Carriers
at on ) in a Mulitcarrier Communications System
Signature: Art Unit 2611 Examiner 1. Williams
Name:

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

The requested extension and fee are as follows (check time period desired and enter the appropriate fee below): (Should
additional extensions be required, those extension(s) are hereby requested)

Fee Small Entity Fee
[:l One month (37 CFR 1.17(a)(1)) $120 $60 $
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D A check in the amount of the fee is enclosed.

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

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

The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to Deposit
Account Number _19-1970. I have enclosed a duplicate copy of this sheet.

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

I am the D applicant/inventor

I:l assignee of record of the entire interest. See 37 CFR 3.71.
Statement under 37 CFR 3.73(b) is enclosed. (Form PTO/SB/96).

attorney or agent of record. Registration Number: 45,285
r__] attorney or agent under 37 CFR 1.34(a).

Registration number if acting un R 1.34(a)
L 5 August 2008
Signature Date
Jason H. Vick, Reg. No. 45,285 303.764.3005
Typed or printed name Telephone Number

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

I [#  Total of 1 forms are submitted. l
This collection of information is required by 37 CFR 1.136(a). The information is required to obtain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 6 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
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Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re the Application of: ) Group Art Unit: 2611
)
Tzannes ) Confirmation No.: 1948
)
Serial No.: 11/863,581 ) Examiner: WILLIAMS, LAWRENCE B
)
Filed: 09-28-2007 ) INFORMATION DISCLOSURE STATEMENT
)
Atty. File No.: 5550-47-CON-2 ) Electronically Submitted
)
For: SYSTEM AND METHOD FOR )
SCRAMBLING THE PHASE OF )
THE CARRIERS IN A )
MULTICARRIER )
COMMUNICATIONS SYSTEM )

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

The references cited on attached Form PTO-SB08 are being called to the attention of the

Examiner.

X Copies of the cited non-patent and/or foreign references are enclosed herewith.
O Copies of the cited U.S. patents and/or patent applications are enclosed herewith.
O Copies of the cited U.S. patents/patent application publications are not enclosed in

accordance with 37 C.F.R. § 1.98(a).

a Copies of the cited references are not enclosed, in accordance with 37 C.F.R.

§ 1.98(d), because the references were cited by or submitted to the U.S. Patent and Trademark Office
in prior application Serial No. filed , which is relied upon for an eatlier
filing date under 35 U.S.C. § 120.

O To the best of applicants’ belief, the pertinence of the foreign-language references are

believed to be summarized in the attached English abstracts and in the figures, although applicants
do not necessarily vouch for the accuracy of the translation.
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X Examiner’s attention is drawn to the following co-pending application:
Serial No. _11/860080 filed (09-24-2007
a Other:

Submission of the above information is not intended as an admission that any item is citable
under the statutes or rules to support a rejection, that any item disclosed represents analogous art,
or that those skilled in the art would refer to or recognize the pertinence of any reference without the
benefit of hindsight, nor should an inference be drawn as to the pertinence of the references based
on the order in which they are presented. Submission of this statement should not be taken as an
indication that a search has been conducted, or that no better art exists.

It is respectfully requested that the cited information be expressly considered during the
prosecution of this application and the references made of record therein.

FEES
0 37 CFR 1.97(b): No fee is believed due in connection with this submission, because the information disclosure statement
submitted herewith is satisfies one of the following conditions (“X” indicates satisfaction):

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

0 Within three months of the date of entry into the national stage of an international application as set
forth in 37 CFR 1.491 or

O Before the mailing date of a first Office Action on the merits, or

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

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

[ 37 CFR 1.97(c): The information disclosure statement transmitted herewith is being filed after all the above conditions (37
CFR 1.97(b)), but before the mailing date of one of the following conditions:
(1) a final action under 37 C.F.R. [.113 or
(2) a notice of allowance under 37 C.F.R. 1.311, or
(3) an action that otherwise closes prosecution in the application.
This Information Disclosure Statement is accompanied by:

B A Certification (below) as specified by 37 C.F.R. 1.97(c). Although no fee is believed due, if any fee is
deemed due in connection with this submission, please charge such fee to Deposit Account 19-1970.
OR
O  Please charge Deposit Account 19-1970 in the amount of $180.00 for the fee set forth in 37 C.F.R. 1.17(p)

for submission of an information disclosure statement. Please credit any overpayment or charge any underpayment to
Deposit Account 19-1970.

0O 37 CFR 1.97(d): This Information Disclosure Statement is being submitted after the period specified in 37 CFR 1.97(c).

O This information Disclosure Statement includes a Certification (below) as specified by 37 C.F.R. 1.97(¢)
AND

0O Applicants hereby requests consideration of the reference(s) disclosed herein. Please charge Deposit
Account 19-1970 in the amount of $180.00 under 37 C.F.R. 1.17(p). Please credit any overpayment or

charge any underpayment 0 Deposit Account 19-1970. Election to pay the fee should not be taken as an
indication that applicant(s) cannot execute a certification.
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Certification (37 C.F.R. 1.97(e))
(Applicable only if checked)

The undersigned certifies that:

Each item of information contained in this information disclosure statement was first cited in

any communication from a foreign patent office in a counterpart foreign application not more than
three months prior to the filing of this statement. 37 C.F.R. 1.97(e)(1).

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

OR

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

Respectfully submitted,

SHERIDAN ROSS P.C.

By:/7/
Aick

Registration No. 45285

1560 Broadway, Suite 1200
Denver, Colorado 80202-5141
Date: 27 fp- W&~ (303) 863-9700

Page 115 of 244



Substitute for form 1449A/PTO Complete if Known
JApplication Number 11/863,581
INFORMATION DISCLOSURE Filing Date 09-28.2007
STATEMENT BY APPLICANT First Named Inventor rzanncs
Art Unit 2611
Examiner Name WILLIAMS, LAWRENCE B
Sheet | 1 | of | 1 Attorney Docket Number 5550-47-CON-2

U.S. PATENT DOCUMENTS

Examiner | Cite | Document Number Publication Date Name of Patentee of Pages, Columns, Lines, Where
Initials* No." | Number-kind Code 2 "knowm MM-DD-YYYY Applicant of Cited Document | Relevant Passages or Relevant
Figures Appear
FOREIGN PATENT DOCUMENTS
Examiner | Cite |Foreign Patent Document Publication |Name of Patentee or Pages, Columns, T
Initials™ No.! Date Applicant of Cited Document | Lines, Where
Country Code®; Number*; Kind MM-DD-YYYY Relevant
Code® (if known) Passages or
Relevant Figures|
Appear
1 |JP H10(1998)-084329 03/31/98 |NIPPON HOSO (Translated
KYOKAI Abstract and
partial
translation)
2 [JP H08(1996)-321820 12/03/96 MATSUSHITA (Translated
ELECTRIC IND CO Abstract)
LTD
OTHER ART (Including Author, Title, Date, Pertinent Pages, etc.)
Examiner Cite
Initials* No.!
3 Notification of Reasons for Refusal (including translation) for Japanese Patent Application
No. 2001-5637217, date of dispatch, March 3, 2008 (Attorney's Ref. No. 5550-47-PJP)
Examiner Date
Signature Considered

*EXAMINER: Initial if reference is considered, whether or not citation is in conformance and not considered. Include copy of this
form with next communication to applicant.
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Searching PAJ 1/1 R—=2

PATENT ABSTRACTS OF JAPAN

(11)Publication number : 10-084328
(43)Date of publication of application : 31.03.1998

(51)Int.Cl. Ho4J 11/00

(21)Application number : 08-238917 (71)Applicant : NIPPON HOSO KYOKAI <NHK>
(22)Date of filing : 10.09.1996 (72)Inventor : SATO SHOE
SAITO TOMOHIRO

MORIYAMA SHIGEKI

(54) TRANSMISSION METHOD FOR OFDM MODULATION SIGNAL, OFDM TRANSMITTER
AND RECEIVER

(57)Abstract:

PROBLEM TO BE SOLVED: To prevent production of distortion by spreading a reference phase
of each carrier of the frequency orthogonal division multiplex (OFDM) system and changing the
amplitude of each carrier of the OFDM without giving effect on transmitted information so as to
suppress a peak level of signals.

SOLUTION: After multiplying a complex code series ejsk (Sk=pk2, p is an optional real number
not being zero, 0Sk<N, N is a total carrier number) with an input coded signal, inverse FFT is
applied to the product to generate an OFDM modulation signal and it is transmitted. At a
receiver side, a complex code series ejsk (Sk is the same as above) is multiplied with a signal
resulting from FFT processing to a received signal and an OFDM demodulation signal is
obtained. The information relating to the ejsk required for demodulation is included in the input
coded information, or sent in advance from the transmitter side to the receiver side through
other transmission line. Thus, the reference phases of each carrier of the OFDM are hardly
arranged and the level of transmission signals is suppressed and the resulting signal is sent,
then an operating point of amplifiers is set higher.

http://www19.ipdLinpit.go.jp/PA 1/result/detail/main/wA A AcPayfRDA410084329P1 . htm  08/03/06
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* NOTICES *

JPO and INPIT are not responsible for any
damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the original
precisely.

2x%k% shows the word which can not be translated.

3.In the drawings, any words are not translated.

CLAIMS

[Claim(s)]
[Claim 1]In the transmitting side, it is a complex code sequence to an input encoded signal.

[External Character 1]
g i Sx

(—- the signal which they generated the OFDM modulation signal here and transmitted to it as
reverse FFT of Sk=pk2, the arbitrary real numbers whose p is not zero, 0 <=k<=N, and the N was

carried out after they carried out the multiplication of total number of careers) here, and carried
out FFT of the input signal in the receiver — a complex code sequence [External Character 2]

—i 9K

e

A transmission method of an OFDM modulation signal carrying out the multiplication of (Sk is the
same here to said Sk), and acquiring an OFDM demodulation signal.

[Claim 2]Said complex code sequence required for an OFDM recovery [ in / on a transmission

method of the OFDM signal according to claim 1, and / a receiver ] [External Character 3]
-

e

the arbitrary real numbers Sk:pk2 and whose p are not zero here. A transmission method of an

OFDM modulation signal, wherein 0 <=k<=N and N include the information about the total number
of careers in said input encoded signal or transmit it to a receiver beforehand from the
transmitting side in transmission lines other than the transmission line for OFDM transmission
concerned,

[Claim 31It is a complex code sequence to an input encoded signal at least. [External Character

4]
eiSk

(— the OFDM sending set which Sk=pk2, the arbitrary real numbers whose p is not zero, 0

<=k<=N, and N are provided with the means which carries out the multiplication of total number
of careers) here, and is characterized by things.
[Claim 4]lt is a complex code sequence to a signal which carried out FFT of the input signal at

least. [External Character 5]
e =i Sx

(—— the OFDM receiving set which Sk=pk2, the arbitrary real numbers whose p is not zero, 0

<=k<=N, and N are provided with the means which carries out the multiplication of total number
of careers) here, and is characterized by things.

[Claim 5]In a transmission method of an OFDM modulation signal which generates a modulating
signal of either BPSKOFDM and a QPSKOFDM modulating signal, and is transmitted, After
carrying out the multiplication of two or more constants which make equal amplitude of positive
[ of a phase which said one of modulating signals can take ], and a negative ingredient in an

http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http://www4.ipdl.inpit.g... 08/03/06
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amplitude peak period of one of said modulating signals according to a value of an input encoded
signal, respectively, A transmission method of an OFDM modulation signal characterized by
carrying out reverse FFT, generating an OFDM modulation signal, and making it transmit.

[Claim 6]In an OFDM sending set which generates a modulating signal of either BPSKOFDM and
a QPSKOFDM modulating signal, and transmits, An OFDM sending set which is provided with a
means which carries out the multiplication of two or more constants which make equal amplitude
of positive [ of a phase which said one of modulating signals can take at least ], and a negative
ingredient in an amplitude peak period of one of said modulating signals according to a value of
an input encoded signal, respectively, and is characterized by things.

[Translation done.]

http:/www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http://www4.ipdLinpit.g... 08/03/06

Page 119 of 244



JP,10-084329,A [DETAILED DESCRIPTION] 177 R—

* NOTICES *

JPO and INPIT are not responsible for any
damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the original
precisely.

2 %%k% shows the word which can not be translated.

3.In the drawings, any words are not translated.

DETAILED DESCRIPTION

[Detailed Description of the Invention]

[0001]

[Field of the Invention]in a broadcasting satellite, in order to use the generating electric power
by a solar cell, the output of a relay amplifier has restriction, but. This invention, A transmission
method and an OFDM sending set of a frequency rectangular cross division multiplex
(OFDM:Orthogonal Frequency Division Multiplexing) modulating signal suitable for using it for
digital broadcasting in such a satellite system (as opposed to a ground system), etc., It is related
with a receiving set.

[0002]

[Problem(s) to be Solved by the Invention]Conventionally, there are phase modulations, such as
BPSK and QPSK, in the modulation method of each career of OFDM. In these modulation
methods, the reference phase of each career by which multiplex was carried out is constant,
and, in the case of BPSK, in the case of a binary and QPSK, the phase which each modulating
signal can take is restricted with four value. Therefore, in the phase of each career, by this
method, the peak of amplitude may occur on a set or the OFDM time base signal which becomes
empty.

[0003]For example, in the relay amplifier for broadcast, while generating electric power and
amplifier efficiency have restriction, in order to secure the rate of a service period, and the rate
of a place, it is used near the saturation region. In order to secure the rate of a service period,
and the rate of a place also in digital broadcasting using an OFDM modulation method, to take
the high operating point of an amplifier is desired. However, it is one side, and if the high
operating point is taken in this way, in the amplitude peak of an OFDM modulation signal, it will
become easy to generate distortion.

[0004]In the situation which has restriction in the above generating electric power and amplifier
efficiency, the purpose of this invention is to suppress the amplitude peak of an OFDM signal
and to perform little transmission in the high operating point.

[0005]

[Means for Solving the Problem]lt is going to control an amplitude peak of a signal by diffusing a
reference phase of OFDM each career, or changing amplitude of OFDM each career, without
affecting information which should be transmitted in this invention, in order to attain the above—
mentioned purpose. In order to make diffusion of these reference phases thru/or change of
amplitude perform, in this invention, the multiplication of the specific signal (S) is carried out so
that an input encoded signal may not be affected at transmitted data (a case where it amends by
a receiver so that it may not be affected is included), OFDM modulation is performed based on
it, and each career is transmitted.

[0006]When carrying out signal (S) multiplication and diffusing a reference phase of each career
now, a phase of each career becomes difficult to gather and can be transmitted by suppressing a
peak of amplitude. In this case, in a receiver, the multiplication of the signal (S*) corresponding
to a signal (S) which carried out multiplication at the above—-mentioned transmitting side is
carried out to an OFDM demodulation signal, and right information is restored.

[0007IWhen each career does not have information in amplitude directions, such as BPSK and
QPSK, in carrying out the multiplication of the signal (S) at the transmitting side, transmission

http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4... 08/03/06
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which suppressed a signal peak is performed by choosing a signal (S) which carries out
multiplication so that amplitude of a career with which phases produce an amplitude peak
together, and a career with an ingredient of an opposite phase may be enlarged —— things can be
carried out. Here, since multiplication of a signal (S) can be performed only by calculation by a
discrete time, it can respond flexibly with software.

[0008]That is, a transmission method of this invention OFDM modulation signal is a complex
codg sequence to an input encoded signal in the transmitting side. [External Character 6]

e i 1 3

(— a signal which they generated an OFDM modulation signal here and transmitted to it as
reverse FFT of Sk=pk2, the arbitrary real numbers whose p is not zero, 0 <=k<=N, and the N was

carried out after they carried out the multiplication of total number of careers) here, and carried
out FFT of the input signal in a receiver — a complex code sequence [External Character 7]
g i 3 x

The multiplication of (Sk is the same here to said Sk) is carried out, and the OFDM demodulation

signal was acquired.
[0009]Said complex code sequence which needs the transmission method of this invention
OFDM modulation signal for the OFDM recovery in a receiver [External Character 8]

e—iSk

the arbitrary real numbers Sk=pk2 and whose p are not zero here. 0 <=k<=N and N include the

information about the total number of careers in said input encoded signal, or transmitted it to
the receiver beforehand from the transmitting side in transmission lines other than the
transmission line for OFDM transmission concerned.

[0010]this invention OFDM sending set is a complex code sequence to an input encoded signal

at least. [External Character 9]
i Sk
e

(Sk=pk2, the arbitrary real numbers whose p is not zero, 0 <=k<=N, and N are provided with the

means which carries out the multiplication of total number of careers) here
[0011]this invention OFDM receiving set is a complex code sequence to the signal which carried

out FFT of the input signal at least. [External Character 10]
i gk
e

(Sk=pk2, the arbitrary real numbers whose p is not zero, 0 <=k<=N, and N are provided with the

means which carries out the multiplication of total number of careers) here

[0012]A transmission method of this invention OFDM modulation signal, In a transmission
method of an OFDM modulation signal which generates a modulating signal of either BPSKOFDM
and a QPSKOFDM modulating signal, and is transmitted, After carrying out the multiplication of
two or more constants which make equal amplitude of positive [ of a phase which said one of
modulating signals can take ], and a negative ingredient in an amplitude peak period of one of
said modulating signals according to a value of an input encoded signal, respectively, Reverse
FFT is carried out, an OFDM modulation signal is generated, and it was made to transmit.
[0013]In an OFDM sending set which this invention OFDM sending set generates a modulating
signal of either BPSKOFDM and a QPSKOFDM modulating signal, and transmits, It has a means
which carries out the multiplication of two or more constants which make equal amplitude of
positive [ of a phase which said one of modulating signals can take at least ], and a negative
ingredient in an amplitude peak period of one of said modulating signals according to a value of
an input encoded signal, respectively.

[0014]

[Embodiment of the Invention]With reference to an accompanying drawing, this invention is
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code series (input encoded signal).
[External Character 11]

X«

*kkk — To the signal which carried out the parallel conversion, it is an example of a numerals
system. [External Character 12]

S«

(book specification preceding paragraph shows one embodiment of the OFDM sending set by this
invention which only carries out the multiplication of (having expressed with S)), and is
transmitted. This embodiment is an embodiment which diffuses a phase to BPSKOFDM and
controls a signal peak.

Xx

Direct in the serial/parallel conversion machine 1 — Carry out a parallel conversion and it is
made a parallel signal, Furthermore, an OFDM modulation signal is acquired from an output
terminal of the converter 3 via reverse FFT circuit (Invers Fast Fourier Transform circuit) 2 and
the parallel serial change machine 3. It is a process of the usual OFDM modulation signal
generation so far (however, when there is no multiplier 4 in ng 1.

[0016]0n the other hand, a code sequence which the multip is inserted, respectively
between each parallel line between the serial/parallel conversion machine 1 and the reverse FFT

Character 1 4]
X

Code sequence [External Character 15]
S«

Multiplication is performed in between and the multiplication result is supplied to reverse FFT

sequence. [External Character 16]
X«

I:c is alike and a code sequence. [External Character 17]

Sk

What is necessary is just the composition by which multiplication is carried out to *¥¥k¥*, and it

l;001 7]Here, it is an input code sequence. [External Character 18]
X x

It is a code sequence of ** and the binary (—either 1 or 1 is taken) of N pieces, and is a code
sequence. [External Character 19]

S«

sokkkkiokkk [External Character 20]
Xx

A complex code sequence at least for ** to diffuse a phase [External Character 21]
i Sx
e 1
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It comes out. Sk is a known series beforehand in a receiver, for example, the time delay of each

career is proportional to frequency —— as [Equation 1]
S¢ = p k z

However, the arbitrary real numbers whose p is not zero, 0 <=K<=N, and N are the total numbers
of careers.
In this way, the input code sequence of a binary [External Character 22]

X

A compound code sequence for ** and phase diffusion [External Character 23]
i S«
e

Multiplication is mutually carried out by the multiplier 4. The OFDM modulation signal by which
phase diffusion was carried out as a result of multiplication
[External Character 24]

T«

It is obtained by the output terminal of the ** parallel serial converter 3.
modulatnng—s&gnal generate time mentioned above.
[External Character 25]

S«

An example of a constellation of each career of a modulating signal a time (the usual
BPSKOFDM) of not carrying out multiplication and when multiplication is carried out by this

gather compared with a case where phase diffusion of the time base waveform of a signal by
which phase diffusion was carried out is not carried out (drawing 2 (b)), and a peak of amplitude
was suppressed from drawing 2 and drawing 3.

[0019]A signal which carried out FFT of the input signal with which drawing 4 received a signal
(that is, phase diffusion was carried out and transmitted) transmitted by an above-mentioned
method

EExternal Character 26]

R x

It is alike and is a complex code sequence. [External Character 27]
M

S«

(- this specification preceding paragraph —— only (§*) = a table —— the bottom —=) —— carrying
out multiplication — a right received code series [External Character 28]

X

One embodiment of an OFDM receiving set by this invention to restore is shown,
[0020]In
I;External

R«

Direct in the serial/parallel conversion machine 5 — A parallel conversion is carried out, it is
made a parallel signal, and an OFDM recovery is further carried out in FFT circuit 6. It is a
complex code sequence to this OFDM demodulation signal to which it restored. [External
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Character 30]
S«

Each multiplier 7 for carrying out multiplication is arranged between FFT circuit (fast Fourier
Transform circuit) 6 and the parallel serial conversion circuit 8.
[0021]Complex code sequence [External Character 31]

S«

It is a complex code sequence at ** and the transmitting side at the time of OFDM modulation.

[External Character 32]
g i S«

The signal with which phase diffusion also of the receiver was carried out since murltiplication
was carried out and phase diffusion of the modulated wave was carried out will be received, and
it is a right received code series as it is. [External Character 33]

Xx

Specifically at the code sequence for carrying out reverse correction of it becoming impossible
to restore, it is a complex code sequence. [External Character 34]

e—ij

(Sk is a known series beforehand in a receiver, for example, is Sk=k2;, however 0<=K<=N(N: total
number of careers)). A code sequence restored eventually [External Character 35]

X«

It is a code sequence of 1 or 1 [ =] of k %k,
[0022]Thereby, it is an input signal.
LExternal Character 36]

R«

FFT is carried out by FFT6 through the ** serial/parallel conversion 5, and it is inputted into the
multiplication terminal of the multiplier 7. On the other hand, it is a code sequence of a reverse
correction sake about phase diffusion. [External Character 37]

*®

S«

In *kskkkkkk, it is known beforehand and is inputted into a multiplication terminal of the multiplier
7. In an output multiplier, it is a received code series of a binary (-1, 1). [External Character 38]

X«

It sxkdkk and is taken out via the parallel serial converter 8.
[0023]The complex code sequence which is needed above by a receiver for a right OFDM

recovery [External Character 39]
—-i 9x
e

It must be transmitted to a receiver in **¥ and a certain form. This is a complex code sequence.

[External Character 40]
e -i 3 x

The very thing is not transmitted but information which it can reproduce by a receiver should
just be sent. As a transmission method, it is made to contain in an input encoded signal at the
transmitting side, and transmits in a transmitted symbol, or may transmit in a transmission line

different from it.
[0024]A code sequence used in this invention when performing OFDM modulation and a recovery
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t_)y drawing 1 and drawing 4, respectively [External Character 41]
S«

EExternaI Character 42]
S

%k —— a transmission code series a peak is still more apt to break off even if this changes a
transmission code series for every symbol by a known method at the transmitting side, and
transmits by performing phase diffusion and it is made to carry out reverse correction by a
receiver, although it was considered as a regularity (it does not change) thing in time [External
Qharacter 43]

X

Being spread is possible.

[0025]In consideration of the case where the amplitude of each career of an OFDM signal has
information in the above-mentioned example (actually, in BPSKOFDM of the above-mentioned
example, it does not have, but in the case of the multiple value QAMOFDM, it has information), it
i‘s the transmitting side and is a complex code sequence. [External Character 44]

S«

Since multiplication is carried out, and the topology will be lost if phase diffusion is carried out, in
order to recover this, it is a receiver, and it is a complex code sequence. [External Character 45]

S«
Multiplication was carried out.
[0026]0n the other hand, in BPSKOFDM and QPSKOFDM, there is information only in the phase

of each career and it does not have information in the amplitude direction of each career. Then,
i_n BPSKOFDM, it is drawing 1, for example. [External Character 46]

Sk

It carries out and is a transmission code series. [External Character 47]

Xx

case N/(2N ) of ** 1, and a case of 1 [-]-- N/(2N ,) —— the multiplication of the constant
shall be carried out to a transmission code series (equivalent to an input encoded signal),
respectively It is here, and N is symbol length and N, and N2 is in a symbol, respectively.
[External Character 48]

Xx

It is the number of ** 1 and—1. By carrying out like this, it is a transmission signal.
[External Character 49]

Tx

Since a size of an ingredient 1, =1 or positive, and negative becomes equal at a **¥¥kk* peak
period, a peak of amplitude can be suppressed and transmitted like the above—mentioned
example. In this case, in a receiver, since it does not have information in an amplitude direction
of each career, reverse correction of career diffusion for right decoding is not needed.

[0027]

[Effect of the Invention]According to this invention, as explained above, also in the amplifier
which has restriction in generating electric power, such as satellite broadcasting, it has the
purpose of securing a hour rate and the rate of a place, and even if it makes it operate in the
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higher operating point, it becomes possible to carry out little distorted OFDM transmission.

[Translation done.]
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PURPOSE: To effectively remove waveform distortion
occurred in a data component on the frequency axis
of respective symbols by means of a multipath and the
like at the time of transmitting an OFDM signals.

CONSTITUTION: In a transmission device 1, a com-
plex multiplier 13 complex-multiplies a carrier modula-
tion signal group by a complex number signal group
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in which the phase changes at random. An inverse
Fourier transformer 15 executes inverse Fourier trans-
form against the output of the complex multiplier 13,
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quency axis into the OFDM signal of a time axis. A
guard time insertion part 16 adds front guard time to

the front parts of the respective symbols of the OFDM
signal and rear guard time to rear parts. Data simi-
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COPYRIGHT: (C)1996,JPO

e
FiVIA o
Eard

Page 135 of 244



(19) BAEFRRFT (J P)

2 2 B4 RF & Hww

QD) FFFHRARES

HBH L8 — 321820

(43)ABHH Rk 84 (1996)127 3 H

(51)Int.CL® AR FNEBERS FI AR
HO04J 11/00 HO4J 11/00 Z
1/00 1/00
BEHR FFHER FREOEIZ OL (¢ 14 H)
@) HEES HERRSET — 325996 (71 HEEA 000005821
W EREEkAAA
(22) g Rk 7 4£(1995) 12 145 KIERFPIE AP E 1006 B HE
(T2 FWE M BE
GDEBLHETRESES  HEET6—316900 RERFFEHATMEI006EH K TER
(2 BHEH 6 (1994) 12H20H EEHRREHEN
(C)EREMEEER AR (JP) (T)FME TH KB
GDBSHETESRS BT — 60732 KIEFFPIE T AFPIE1006EH A FESE
(32)@%kH 37 (1995) 3 H20H EEGRESHTN
GHELHETEE Ok (JP) (72)FENE BHE RB
RRFFPIE R AFPIE1006%H A FEE
EEMR AN
TDREA  FEL ISR S
BHREICHS
(54) [RPOLH] ERERESEZEESOEEFERS N TOREEERLUZERE
(57 [EW) EbA
(E] OFDMEBEEETBHMIC. SILF/NA%E -u{
Lo TES PRINOEEEE EOT—FRMTEL S i E ] 53 B®
BRELEMRINCRETH L TH . 4 " N
URHFE]  REEBICHNT, ERREEL 31 x-S s
WERERERRL, TOEDSNBEENT — > 8H U §§”
U DEDMMNT > ¥ AL T B EERIEE R i i
LEEERE TS, Wy UITEHE]L 5. EERE Ay b= ﬁﬁzﬁ
21 3O L THT— U TEMEEL. o g sa
LTgEINET 4 PFIERE. BE@EOOFDM |1
FRICEMRT S, H—RIAALFHAIL 61%. OFDM F1--
BEO&S > RILOMEICHTRYT — Ry 1 L%, BRI g re
BEH — RY A AERMT S, FERH— R 2Cidst %
i

BTBIRINOBRBERLT—FBNED SN, B
H—R&F A LTRSS O RIVORREER CT—
FINEHEND, BT — Ry LB OEBEH— RS
A LRI NZOFDMERIR. 7o lgHEicgH
SN ZEMEEINS, ZENTEEHEFHED
UHEFTD ZLICKD, BEBEICKSEAPEHREZIN
5,

—201—

14
—d

-9

forseve]
fFeRds

>~

TN
7%

i

Page 136 of 244



URearas RO #iF ]

(BERE1] ARILZEEROEERENL. EEH
NEZERMCH LT, FIEEDS > RIIEICER AR
SEIZEFEBEREETEHETHS T,

B ETEWIER T 5EEOF v U 7 OMME & ##
e & 2 RET SMEHEEAEERE S RIS T —
DIZRS 2 I Eick D, FriEh EORTRCE S s
HNEEEBIERTEIELDAT Y T L,

B E AR IEZEREEO&EY VR L., 20
IR EDBIFEREF U T — 4 &R OREH — Ry 1 A
ENTBEEEHIC, TOREICTORIMRERACT—
FEEOBREHT— Ry LE2MAMU T, Af2EANTXE
BIBE2DRAT v FELEMAD, EREERNEIZE
LRSIl Y ide N

(GERIE2] FiECRmERESHE. BEEREE
B AN L TEREREIZEIOAT Yy SEE
5T A

RFREE 1 O A5 v 7, iSSP 30 ATFT vy S ThRoNnk
BERREEEE L, ACEREEEL TS ERETICERT
5, HRE1 CREBROERARKIEZERFESDERES
%o

(FRIE3] HEHE3DORATy 7L, MLk sH
EBBOES RIICDWT, FO—ET 2RIVEGHCE
FRELZHEE, MREEERREBRLE L&
WREERACGEBRICEERE TS, #RE 2 CRROE
REHBSELEREEOEE .

(FERE4] ToHEDLENEEF—2EHL., D
DEEBOMENRT > FAIBL TWEEREKEESR
EIURIVBIIRETIHEADATy TRESITHA.
HIEEEE 3 DA T v I, AR EEREEHOE >
FIIZDONT, BifEH4DAT v T THONEZERRE
SHE, oEEERRES LU TEAL.

BIRLSE 1 AT v 73, BRIZAFELE I DA T v I ThE
SN EFERBEBREMEESA RIS ESERFRICE
U, EHMICHIREEEREEBS R 2Bk
NBIZERERICERT S, #HRE2 ITRHEROBER K
REZEFEDOEEH .

(FERIES5] FAEROI RIVEICATREERN S %
BEINTELAEESARIOEZERE S &, AR
WEABSSHRIOHE T 22 EMRBEATSSRICER T
BESDAT VT &,

BifREE 5 DAT v T TELNIEZEESRE. iEoH
EERBESHICXD, HER ETERBRETSH6
DATw T EEMRAD, FRE 2 ICRBROEZEEES

BIZEERORESE.
(FERE6] FRELIBHROLRERBEENL. ZEN

12, BIERDY VRV ECEXERES L RESE2
BTs&EETH- T,
HEERBERH LRI DIATYFRLE,

(2)

10

30

BBE¥E8-321820

2
R EZRET HMEBLRAETHE, LA TUFRIC
R I N RS ERIE S & & H i EcER
REL. RERRELFAESEH NN T EERETRE
&,
A ERERE TN S A SN A EERREERE S
WWHUT, & RINBICHE7—) TEEEHET 2 &1
&0, HBEEGHREEHAGE L. R EOREE
REFEHEIBZERESBICEMTIE Y U TEMTFE
&,
RTEEY 7 — 1) TEEMFED 5 B SNSRI E A
DELERFEEOES VRV, ZORERIZE O
HMERUT—F &R — R L2MdNTrEE
HIZ, TOBIICZTORHIMEE L 7T —4 &E 0%y
— Ry LEMNTDH—RY A LTINFEE,
BIERRTEE A — R LB X UHIEREERH — R ¥ 1 L OfF
MENREEREEEAFISERFE 2, &2 2 FLE
ICHTFEZERICEE T 5RETFREEMAD. BEXAK
BorEIZEESOREER.
(FERIE7] RmIFCAEY FEII, AiERREFEO
—E RITIOERFEMS R 2. diEEREIES
HEUTRET 5, #RHA6ICRROERH WM TS
HIEBDLERE,
(BRE8] AIRCATVUFRII. POEDLNLER
RiEEHZ, MREEERKESHE U TEREL.
RIELERRE TR, AR ERESH L, At A
U FRICEEINZAFEEEEREESH & 2 AR
i ECERREL THAL,
RiALY 7 — V) TEMFENT, BRI 2RIV EICHERE
REEFERMOHA SN ERREHR ENRER
BNBSEEEICEHRL, sHMICATEAT) FENS
Hh &N A ER B SR AR E R AR E
ZERBSICEHRT S, FHRE6 ICRROE S E

SERHORIFLE,
(HREO)  HIFAT) TR, HIRLERERES

BELTRUMEERSE2RET 2RLMETESRETFR
OHAZHRKELTND I LZ2/#M LTS5, FHRES IR
BOBEXERRS S EE B ORIEERE.,

(FRM1 0] AIEEAEYFBIS. ACEEERRE
FE LU THEMERSIE S 2 RET 2 FBEREIES A
EFBROMANERIFFL TS LR/ ET S, FRE
8 IZALIR D EREEH RIS EE S ORFERE.
(FRE11] BRECIEFRORERZNL. EE
BN SFERD S > RINBICERFBEINTL DEHEE
REEEFREZFETIEETH> T,

el EORFLER AR R AEIZERFFICHLT. P>
PNECT7— ) IEMBEREERT Z EI2ED, SHER
FERoHLERFBSE, FEM LOZERRFELRE
BHICERTS 7 — ) TERPR L,

BIEL 7 — U TERMFBN 5 —F > RV EICH h Ehie

FEH&Eh ETEWIERZT5EROF v U7 OMA LR 50 ZERRBLFAGSESHE, EREERRESHLLT

—202—

Page 137 of 244



T A ARYFRE,

BifR 7 — U TEBRTEN 5 M SN ZEMERERE
B, it AT PEICEEIN - ZEREEERE
BRIk, Al L TEERET 5 ERREFER -
E2HAD, EXEERIBIZEREEOZERE.
(FERE1 2] BARIEFZBEROGRBRZML. B
B S ZEMTH LT, FIERD Y > RIVEICERFER
BOEZEESELETEIHETH> T

A L TEVWICER T 5EKOF v U 7 OMHE LR
BEERETDDOMREERCSHEEE S > RIEIC
ERTDEIDOATFY T,
TOEDENIEBENRY—2H L. HOREBTOME
Mo U FACER L TN A ERMEESRERETHE2
DARTw T,

RIfC R TR E R LA ERREBR LI B NI
IR ETERRET O EITR D, LYkhERK
BHRESHOBEBOMMEES > FAMETHEIDAT
wrE,

HIRIIRIRLE 3 OAT v I THEZSOMENRT > F Lk
SNIMBEREEREERE S O RIIEBIIH T —) T8
U TR E DR E R HE RN ELEESICEHAL,
EHMICHTLERRES e 7 TE8M L ChiftE
REABRBDEIZBEBICERL. TR ENRARRZEMN
WRETHHEADATy T LEMAD. BB E
ZBRESDRELE.

(FEHA DM An 5 HA ]

(0001]

(FRHOET 5D E] ARHT, EXEERSEZ
H (Orthogonal FrequencyDiv
ision Multiplexing;BF. OFD
MEMT) mBEFKEICHEL. XOEENICIE. ARER
BEROGEBRENL. ZEMEZEMEOMT. g
EOT 2RI ESES RIVEICEE X NZREEDH
— R ALEBVERBERIELEETEANTT
—F B RETBHEICET 5,

(000 2]

(BERDEA] BAIDOZEL, OFDMEESRIZ. #
BltLaT—4 208 LT, REH LOBREITIRD 4
W, Ch2Z2EB L TEETEIHRNTH D, HE. BEE
AT ¢ P NEERES, #1 L5 0 ¥ ILT L ERGE
HIZBWT, OFDMESEAVWEEENSEHEINTY
5. BERSIE. OFDMERIE. EEOFT—Y0OEE
RENARET, B EMRAL TORFKIC L 2R5HS
{idial, ZORBEBNT > FLMFITENE LA
50T, MO —EARREBHELZSEA IR WEDRHE
EHELTVENETH S,

[0003] ZDLSZOFDMEREZHWEEGEELR
. 1993F10A1HMNIREGTONIKKEL E
LECTRONICS BOOKS [F—FE#EET 1
DHNEFE OE207~22 2HIZRNWT, KA,

(3)

10

30

50

BBE¥E8-321820
4

BIERETFHRFOER—ICE D ENNZ TBEM LOWH
R EMES OF DMT ¢ P¥IVHEOBEIZEICHAL ]
T RENTWAS,

(0004] M1 3 LEELTXMICHEREINAMED
OFDMEHORGEEEBEOHBRERT /Oy JEHEET
B0, M143K1 3OREEENSEFINS0FD
MEBDOHREEZRTHETH S, M1 3I2BWT, #iE%
&5k, EFEHES 24, BTV TEHES 3
&, MEAEBIES 4L, DAAERES 5 &, O—/%
ATA4NE56ELEHAD. 2b. K1ATBNT.
(a) FOFDMEROEEKEERL, (b) IZOFD
MEBORHFHEERL. (¢) FOFDMEBDOERE
ZmRl,. (d) BREEWEZRLTVWS,

[0005) #EHESOEMIERIES 2113, AH
TURNFABERENTWS, AATRIFNE. Fo
VHNERINEEBT—FTHD. 1EES FIF
CREZROT—FERSTENTNS, &b, T4 P¥
EREAHFRELTIE. QPSK (quadriphase
phase shift keying) Z#HE® 1
6QAM (quadrature amplitude
modulation) EFRRHEEINS, EEAER
B85 213 AATBENFNE, 13 HIVEC, EIEF)
ERLUT, KORELERDS RNINCTSB, 22T
DOIMFIEX, ¥7—0 TEWEY S 3 THEHTSERD
Wk MAECMHESERLTNS) o G+~
F. 22251 2) ERACKAES. TOXDRBEMEC
X0, EIAZEMEES 213, ¥ 7—U TEMERES 3T
#HAT B EROBEE DTN TNOIRESL KON 28k
ET DD OMBEEERESHELNT 5.

(0006] #HT—1) TEMEEE S 313, WRELHE
BEE. 12 RIVE. B LIRS mEic
YT (Chizk->T, 13 2RLVBOTF—F M
Bl ETHEEINEZEBERHLEARD) . InsITH LT
MicE7—) TafERET LIk D, K EoLE
B (ZOBEETIE. WoF+ P IEBTHS) I
T 5,

(000 7] MEMEHRES 413, FEHLOZERES
EWMEINERTEIEICED. BENZOFDMEER
RSB, DSAZEKERS 513, BEW/AZOF DME
B%, 7FOFDOFDMAR—ANY RIEEBICEHRT
%, A=A 74 IINF561 TA1UTITICLBF
¥ RIVETFEBRECENLDICTS2D, OFDMAR—
AN BESICHEHRENT S,

(0008]) EiEDX>HE—EHOBREORE, RiFKE
51, EERICHL. M14ITRTESBH—-RF1 A
Gun & >HSn EEFHBOFDMEBEHAT S,
KR U7 WEBAZEEIY, BERENLUTZEL/ZOFD
MERBIIH LU TERER S L HOEBUMEETFN. AT
TR FNERICH AT > RIVFIEEET B,
{(0009]

—203—

Page 138 of 244



5
(FEASMR L £S5 LT HHE] L2AT. BEBLT
. WS FNRAREET D, ZOkD., ZEE
BT EEEENSEFBINTE/OFDMEED
EEKE, HEENSHHEEELZRKNKEEEERST
Z2{ETS, RN Sn LD, EEK (M1 4
(a) ) KIFNRRACLBRHEE (K14 (b)
2R NEE-EEE. ARE (®14 (c) 28 @
2RIV Sn ORIFEEBICKFEDOH — &1 AGn &@
FHHan BWEC, H— R AGn ORISR
DAL Sl EOFEFBL NELD, TOEE,
FHH B 1T, BRABAWHMASRTHhTWSZD, ¥R
Sn @7 —1) TEBIZIIREERIFI AN, LMALA
M5, FE¥Hon 1. BEBWHICEL, HOH—RY
AALGD OF—FRAN 10] THBEH, 7—UITE
BEOET 2RI Sn ORFBEE LT —% R
BHEELDELNWSE 1 ORERNH > 2.
[0010] F£i EERBOBERES, REMOD,/
AZBBRBIUOZEBHUOA / DEREOI Oy I IR—&
LTWREWI EIERLTY > U Dy I
THRECZEOHBENS. EEEENSZEEEICH
EITHETOMIC, OF DMESICHMEENRET
5, O/, ZEFERETIE, RBHEEWZEREE L CTH
BTHNENRHDENIE2OMERDH - .
(0011] ¥/, EIMEFNELRES 2Hh5HHINDH
BRHEEREEHI. TOMHESHEIIR> TWSET
TR, TOMHEBTXTR—OBEHHN 55, fli
B, T a4 P INEFRETIIETRES 1 3 > FILEIM
FHEIATEETHSERIIC. HET 4 PHILFLVERET
H—aomgz 1> RIHEZ2BEX CEET2EE
12, MEFEEFACEROMANTNTR—IZA S, £
. BERBERETHHEST. ZEOREBERETS
BECBNTD, QPSKEHP. 16 QAMFDLS
BT 4 PHINERFRTIE. MHORRSERSROBER
BENEOGND 72D, MEHELAFABEHOMHENTTH
—ZR DTN,
[(0012] ZokSic, MEHERRESHOMMNT
NTEA—ICH G, CORBHEERESESHEL T —
UIZEMT 5 &, K E TR oS- L. W
BRSO I LT —EFNC R T B . R
LDOOFDMEBORESEENA >INV ARICARD, &
HERNEL S, ZOKTEK1 5ITRT.
(0013] W15 (a) id. HEICERY S nAEOHK
R ETNTNERT 2 nHOWRKERETHOER
B TOMHERTRTRA—DOBEERLTVS, K1
5 (b) 1 15 (a) OnBEOMBREELERESHT
FREINen FAOWREERFEG L TEELZREEZR
LTWwb, ZOXDICHBEEERABEHOMANTT
FA—OHFEIIE. OFDMERIX. 1 /UL ROHER
BFHICA%. 5B, K15 (¢) B HAIKERTSn

(4)

10

2

30

40

BBE¥E8-321820
6

DOERLE L TOMERS > F LRBEERLTYS,
¥/, K15 (d) & K15 (¢) OnEOBEIHE
FARERTERINZnAOWEE ERMEH L TEEL
FFIREBERL TS, ZOLDIT. MEHERACESHD
AR TRXTRERSHEITIE. OF DMERFIL, Rl
LI E N, T AIROFERERICRS,
(0014] EREEOKDIC, MREHEERESHOAMMMN
TARTHA—IZR27288,. OF DMEENRA1 2 /7UVALK
20, BRBAMMERIZAKREL2S/H. OFDME
B, RZEEEOCLRRBICE TS hRMIE:S R
PCATVRE) EOIERBHEOEEEZITRTI/LS
EWIEIOMELEBH-Z. ZOHBA. OFDMESR
WA NIV ARIZIE S ThH, IR EOREEE X kN
ED10. EREERECHHBREECY 1FIv I LY
VERELTBHIEDBZONDN, EXZFEEOHRKE
HIEBREEMIC /DD &V S BIOMENRET S,
(0015] T, ZREHAOEMIZ. <ILF/RAR
IV REENEREICERSABATH, 7—U I
HBOET RN OREEEM EOT—F RAMTEBES %
EUBRWOF DMESDOEEFEL SN ZORGERE
BIUZBEBEIRETHIILTHS. ARHADMOHE
E, REM»SZEMCRHET 5 ETOMIZ, OFD
MEBICRKEEBENREL TH. BEAEOKME LT
FENEEZOF DMEBDEESTER 5T EDRERE
BEBIUCZERELZESETZETHS. AFHHDX
5o B, iR T, OFDMEBICHTS
RO ZEERE L /ZOF DMESDEREFTERD
VRZORBEERLIUVZEEEELREMAIZ LT
5,
(0016]
(REEMERT DD OFEBIURPORE] RN
OF 1 OFMIX. EREFLREROLERENL. EE
B SZEHATH LT, AEEDY Y RINEICERERK
BEREZBEREBERET L HFECMTGNTED. Al
Kih ETAEWCERTAEROF v U 7 OMHEIRIBE
ERETHMBREERETEE R BIIE T T
EYTHILICKD, FEMLELOBERAEESELSERS
BREMRTBEHE1IOATy L, EXHEEIEIZER
B0/ VFRIIIZHL, FORBRICFORIBHERTCST
— A EGOREHT—RY L LEMfNTBEEBIT. TO
BRI ZOMMRERI LT —F 28OHEHT—RI 1 A
ZEMUT, ZEMCEETZIB2OAT Yy T L&A
TW5,
(0017] EREDOEKSIIC, B1ORMTIZ, OFDM
BBOET RIVERET BT, &2 2RI ORES
KOBEIC, ZOT 2 FINO—EEFRLTF—F 2ETHT
WH— R A ABEIUERAT— Ry h2FNTELD
KLTWBOT, ZEMTIE. 7—U ZEBREIIBIT3
RHEBRNZEEE OV RIREENGEZLTHTS, B

EOWRE EETNETNERT 5 nBEORREEREEH 50 H#LICESR1 S >RIIVRENOTXTOT—F R %

Page 139 of 244



7
HETBIENTES, 0T, EEWISZEMICH
ETHETOMIC. OF DMEBICRHEBENFEAL T
b, BEEZ T CRIVREIZERIZ BRI 5 0ERT
<720, FEBORMEI ETORERER IR, £
2o RIFNRACEOEFERO T > RIVKE & KEEO
H—REA LAERERL TS, ZEATT—U TEHE
OEBEEE EICEN D& T — ¥ RS OIRIBAAE BRI,
B VRNBITIRT—RRbDERD, LENST,
B amELE GRE, MES) KLoT. ZEMTD
12 ARNVREOEERE EOT—F RN 5. BHIC
ENSOWHEHEBERET D ENHEER D,
[(0018] LiE1DRmEIIBNT. HELWEREE
BT, MXETRESHEAEERNES R 2K
Bl ECEFEREL., COEZEREELEOFDMER
WWE#HL T, ZEAMTEETEIEICLTNS, £,
ZEMTIE ZEHPSEEINTEZOFDMERE
ZREMEEEAGERICESRL. ZOZEWMEEERE
Sie, REEREUESHICKD, Bkl L TEER
BI5k3 L TWwWs, Zhicko T, BEREZE0
DM TOFDMERIIRMEENEEL TS, ZEM
THHEZEOEBORVWERAT Y 2B LNTE
5,

[0019] /&b, WMEWERACSEHICERREIND
HEERBEBREIL TR, BEREREEROE
FIZDWT, FO—ET > RIVANCEEZERE L ZRSR
ERAWTHEN,

[0020] £/, TOEBDONERENRF—2%FH
L. DOBEEOMHENT > FARELL THSEFHEK
FEHE, REERBEBHEILTHWTDREN, K
L, ZOBE, BREEIOATFy I THEON-EEE
BHEENOFDMEERICIEHIN., EHMICEEERK
EEHNOFDMEBICE#REINS, ZNIZX-T, #
LA BHOSES OMMNERENRN T > F AirE
120, B7—) AR > TRONZOFDMER
WCEHORMETNBI502MHTES, o T, %
BEE, ZEEBRLVEEROTIFIvILDE
RELTHRENZLS, RIBEHR T, EZEHCPH
BIERSEOEFBENOF DMEBICHA 2B B EEE
THZENTES,

(002 1] ARHAOE 2 OFMEIL. BRELIIEHRD
EREEENL. ZEAC, RO > RIVECERE
WESBLEESERETHIEBIIATSNTED, #
HERBESHEZRETIATYRER L, Fki kLT
AWCERTHEROFY U 7T OMMALRIBE 2HRET
HIEWAEREERE. ATUFRRICEBIN Y
FRESH L2 HEE ETERREL. BERREE
FEBSHEMNNTEIELARETRL, EERETRNIS
I N B R EMREERETHIIHLT, &R
I T — ) TIREEHET Z &K D, SEAERER
FHREERE, B LOBEREFEERIEZERFTICE

(58)

10

30

50

BBE¥E8-321820
8

BT — ) TEMFERE, Mo —1 TEBRFENS
HASh 2 EREHEEIBZEREOE T RV
L. ZORIERIZEOBRMREEBCT—F 2 FORTHERA—
RE A LZMNTBEEBHIT, FOBREITEORIHERE
FCTF—% 280 %EH—- Ry 1 o20d 50— RS
A AfHMFE L, REEH— R 1T LBLOBET— RS
T LAOMNMENCEREEBSELERFSE, &2 2F
NEICZEAICRET IR ETREIEHAI TV S,
(0022] LEHE2OFBEIBNT, HFELWERHE
BT, ABUFERIE. EREFEFBRO—ES 2 RIVE
DERFEMRREE, BEEREESRL LU TREL TN
B,
(0023])] LEF20RMICHBNT, MOFELWNE
HEWETIE, ATV PRI TOEDSNZEREES
B, HEEEREEHILUTHET 3. £ %%
BRI MEETAGSERE. AU TRICEESh
FEEERRIEER e FRE L TERREL T
TB, IHIT, #HT7—U IEBRFEIT, BRI >F
BICEBERETFEN S HA SN EEREEBEEERAE
WERSELERERICERL, BHNICATY FREMSH
HENRBEERBEEREZEHRBRIEISERFBIC
T 5,
(0024] LEFE2ORECBNT, ATUFEIL
HEEFREBRLIL T, BUMTERE2RETHEM
HETESRETFEROMAZERL THRWL, FHiklds
BB eRHAET 5 AKEIREIEEREFROUNEREF
LTHEN,
[(0025] REHDE3DORMIE. BREESIZERD
BREEEN L. REANSHEEDOS VRIIVEICERES
NTL EREFRIELERB E#2ZETHEEICMT
S5NTHD, K LOEZERESESLESSITHL
T YORNVEBIZ7—U IEREREERT Z &1k D,
LUZEREEESFLERLSEE, BEKh EOZER%
EERGERIIEHTE - I EBTRE, 7—-UT
ERFRN S —E T CRIIVEICH D S W= 2 EMSRNE
FEEHE, ZELEEREEBHELLTRETSAT
UFEREE, 7—UIBRFEN S AW I N2 EWMERE
EHREEREZ. AT FRICEBESNEZERBERYK
BERICKD. AL TEERRE T SEERETR
EEHA TS,
[0026])] ZRHPOE4ORMEIX. FREZIZIERD
EEEEN L. EEANSZEMITHL T, FIEEDY
CRNEBICEREERSEZERE ERET 2 HEICH
e THY., B ETEWCERTSEROF v
U7 O ERIE & 2 RET B 2D OB ERIEER
EIURNBIERTEELIOATY TE, FHEDHD
NEBENRY—22BL, DOBEBOMHENS ST L
WKELLTWAERRERHERETIHE2OAT YT
&, BRETHAEERIERKERRLE I ORIEIT
R ETEERE TS 2 EICKD,. YEIRREER

—205—

Page 140 of 244



9
BEROEREBONHEZS VI LETEEIOATY S
L. BREEIDORAT Vv I TREBOMBENS > F AL
SNMBEEEFEER 2 U RIIEBIIM T —) TR
U CHREl Lo BERZERBSEISERETICERL. &/
MICEREEER2YE 7 — BB U CTEE GRS E
ZEREBICEHRL, TNTNEZEMUCRETZE4LD
AT TEERBEATNS,

(0027]
(BPOEBORE] DIT. ARPOERHRIHKRSO
FDMEBDEBEEHERELUVEOREEEBXUZER
BEIZDOWT, KEESRLUANSHET 5,

[(0028] M1IEFBHDE 1 OEHFEOESERE
ERT7OvIZHTHD. K2ITARHDE 1 OEER
BOZEEEOBRERT Oy Z7RTHD. M3idE
HPTHWBOFDMEBOBRO—MERTHTH
5, Iab. M3 ITBNT. (a) BOFDMEBOHEE
HERL., (b) BOFDMEBORFEEZRL.
(c) WEREBRERECEHBEDOFDMESOEEK

#ZRL. (d) BEEBERECEBSDOOFDMER
DEHEERL. (e) REEEWERLTWVWS,

(0029] M1DERBEEBELL, M2DZEFEE2L
1E, W — TR, KT 7 AN — TN EORER
(H7RET) TEEXNTVWS, COLSR%EERL
BIUOZEEE 2L, ELXEF s PF¥ILCATVIR
FALIZBWTHWSND, RiEHEE 113, OFDMESR
ZRN, ZEEE2IIHLT. ZEXETFLEDSEF Y
RIS OMRBRT —F EERETHISICHREN T
5,

[0030] H1IZBWT, EfFEE 11T, WEEETHA
FEERERL 2L, ERXFREER13 L, ATV 14L&,
WU TEHBIB15E. H-RIAARAREL 6 &,
FMIEBZERL 7&. DAATHML 8L, O—/%X
T4NE 19 ERBATNS,

[0031)] REEE1 OMRELHRSERERL 21
1L, ZEEB2ICREIRERERET+ P¥NFT—F (E
v b A MU—ALER) BAHTETNTWS, WEEEERE
BRARL 2. ANSNEREEBT 2 PFNTFT—5 %,
F4PINERTBEHIC, 12 RIVREBCEIES
L, HERERTSnA (n=¥t+~%F. &z
X5 1 2) OWMBWEEFT 37200 nBMOWREHER
BREAEUREETREERICERT S, B, T4
FNBFASFARELTIR. QP SKEFR. 16 QAME
PRAENhS, COBRBTORREELRESHL. 76k
DOHEIAEFIEHRES 2 (M1 38R MoHhThsik
WERAGSHEIFAKRTHS. MEELHAESSTHEERL 2
PEHRAETNLIMREEREESHIL. ERRER 1 31
EzoN3, AEU 1413, ERFEER1IMOHAE
NEWEWLREBED 0 21 2 0 RHEEIB
ENTED, £, ATU 1413, EERERL 3R
EHEEREERDn NAASNZEEIT, WERICEEL

(6)

10

30

50

B8 —-321820
10

TW5 1 2RIVRTOREREERESHD -1 &,
FOREERRKEBRLL T, EREFER1 3 IcHAT
%, EEREEE1 31X ANINAEEEEEH Do &.
12 2 MIVEOEEERBESHD 11 L&, FkK
W ET, BREETDHCEICED, BEEHEEFGEH
D'’n (D’ m=Dmn XD’ ml)
E{ERT 2,
(0032] KVOEMFMICHATS L, ERFEH1 3
WA SNAEMEREACEH (nBHOoMXERERES
2EHED) 055, k (k=1, 2, -, n) HEOWE
WARAGEOEEHEDn (k] real&l. TOE
F#&EDn [k] imag&l. AEV14iZRELAE
k#BHOWMRELRESEOEKMBED " -1 [k] re
al&l., FOBRK®ED -1 [k] imagklik
e, BRFER L 3. SWMEELTAREOERERSD
JUBBEZETNIIONT, RELEEZT,
D’m [k] real=Dm [k] real XD’ ml
[k] real
D’m [k] imag=Dn [k] imagxD’ o1l
[k] imag
EHATSE, AEV141 EFRERL3IHoHAS
NEREPBLIUVBREOWMRELEREED v (D' 1
[kl realBLXUD’ 1 [k] imagzasd) %
AT 5. MAITRTESIC, AED14BLIUVE
FRELEL 3. LEOXDREMEEBEVERLUETT
B,
(0033] H7—UTEHIR]L 53, EHREHEHR13
WS M INBWRKERETHD 0 POTIEND
WX ERAEEE. 2 RIVRMEEI, N8R E B -
TS ESWEIICHIO LT, ZNBITH L T—HERNITH
T IEHERL. ISIHBEANERETO LICK
D, FEEE L TET - RS VEEINWERER
EEEE RBEELET&ET—IRIVLEIN/EZOFD
MESD’ mticZ#d %,
(0034)] H—FH1LEAFL61F, ¥7—-DIE
W1 5h5HNENdT+ P NDOFDMERD’
nt&. & RIVEREI. —H, NEOoNy 7 7 IcE
AB. KRIZ, H—R¥ A LHARKL 613, &R
Sm {2 UT. TOREICRTHAT—RY 1 AGhnE, &
DBEICEBEBA— RS 1 AGenZ, THNENMNMT B
(K3 . b, A — Ry 1 LAGuOKHEE t
g 1 BXUOERT—RF 1 LGk Et g 213, &
NEINVRBEE TRET B IVF /ISR & DHEER & i
TEDOREZBIERFEE1OD ALK 8 L%
BEB2OA/DE#RB2 2 LOMOY T 70T
NI BHFHBEEZSE L TEDOEND, £, BIEH
— RZ A LGIZIE, MET BRIV Sn OEIFERS
enE M LUT—4D’ ent BEHLN. BEH—RF1 AL
GemiZid, METH 2RI Sn ORIHEEE Shn& R L5
—4#D’ hut BEDEND, chiTkD, EEWRI

—206—

Page 141 of 244



11
BIEN tgl+ts+teg2ilEREINBIEICA
S, H— R A LA 613, RIERH— K% 1 AGhH
mn >R Sn . BEHF—RY A1 LAGenzfEHL T,
F—%D'ent . D’ n. D’ hmt ZEKXKHHITS,
(0035] AHEELERL 7R, > FILORYID
ERT D, PRIEIZ. AESE. A-RF1 A
DFHMENZOFDMESICHMEI ETLEL, DA
W1 BICHAT S, FMEIERIR H&xild K5
(a) IWRTESICOFDMERIIHNL. BMICEEm
DFIEFAWEY LMEEEZ LN EBRT 5.
[0036] DAAEHIE1 813, AMESSELL 7
NohInNsd, H— Ry LABLUCEMESHAAMS
NeTF4 PINT—F¥DOFDMEEZ2, 73a/7dn0
FDMAR—ZANY REBIIEHRT S, -/ T 1 )VF
191, TAUTI I FICEBF ¥ RN TFERECR
WEIICTBED, OFDMAR—ZNY REBITHIRH
fRENT 5.,

[0037] LRROXS>A—HOBRIEOKR., EEERE
113, EEBICHL T, H—RF1 LBLUCRAESE
HOOFDMEREHHIT S,

[0038] M2IcBWT, ZFEE21T, D—/1A7
4NF21E, A/SDEMER2 24, T2AND—FHE
]|23&, FHEAER24E, T—UTEMER25 &,
AT 26&, ERRER27 L. EET-YHER?2
8 L&A TS,

(0039] B—/XAT 4 )LF 2 1L, BEKENLT
ZELZOFDMESHSE, FEREFERO AR
IVRRGY BB FST 5.

[0040] ZTT. YIFNRARGREREOEBERMS
WL BEEBIEA t ZEEBL . ZEEB2ICBVLWTSE
L7ZOFDMEFZZD’ nt&:d%, 2B, Z1d.
Z=expj2nfcAt

ThY, BEOBESEXL TV,

(0041)] A/DE#HE2 213, 7FOJ/DPOFDM
FEEORIMHA— RS 1 AG >RV Su . BERH—
R¥ A AGenlZZTNTNEENDT—FZD’ ent , Z
D’ nt. ZD’ hmt &, ¥4 P¥IDOOFDMEFITE
93,

(004 2] T>AO—7RKiEeE2 313, OFDMES
BLRO-7TRETHIEICED, M5 (b) ITxRT
IoRO—-7RERESE, RN BIHTTS, A
HAEH2 413 T2RO0-7RESE 2 3hS5HPENke
I2RO-TREFBICEINT, M5 (¢) KTRTH
¥y LI TEEE, PIORIEBIHATS, CoREE
FAITEBE. 7-UIEBB2 5 BXURATEY 2
BICATIENS,

(0043)] 7—UTEWE2 513, HEYLIIE
BICAMLUT, A/DEBE2 2h5HAEINB0OFD
MiEEZ, >2RILEt s LRITCESOBBEW (3
(e) 2H0) ZALTMS Z&ITED, &I 2RILDBH

(7)

10

30

40

50

BBE¥E8-321820
12

BT W2 EmtT s, £ U0 IERE
2 51F. ZoMHENE=F—FErictL T, 77— T
EHMBEEEHETLICKD, BE#MEOOFDMES
&, FEEEE L OZEMENERIEERICERT S,
(0044) A€VY26F, 7—UILHB2 5Mh5H
HENDZEMRELRASERE, 1> RN FEET
%, ZIZT, ZREE1,MST—FD’ n BESINTE
ZHE. A'U 261 ThicHETaT—F &L
T F—4ZD’ n BBMENBZ LTk, T—F2Z
D’ n i, =D n KINFNRARGREERFIIXS
THEUEREELES Z #MA /2D ThHS. Thbb5,
ZD’n=D"m Xexpj2nfcAt
Ei3b. AERU261F. BHESAITERICEEIL
T, T—4ZD’ n 2HEEREH2 7ICHANTB. EFR
BER2 713 FEHZBILAELT 7—U TR 2
E5MhEHAENB T RILSHH OF—F ZD’ wHl
2, AEY 26 IHAEINTWSET—FZD 1 iZk»>
THEERETS, Tabb, ERRER2 7,
ZD’ ml /ZD’ n =D’ ml /D’ n =DmH
OEERTI. KME6IZRT LI, 7—U TEHE2
5., AEU 26 BLVERRER2 713, EEEOLSA
EhE R D IRURITT 5,
(0045]) giRL7ZZ&SI1IT. RIFNAREL T,
K3 (a) CRTHEEREKI (b) KRITRHEED
Mz, HRNRREBENEC S, £, RERE1O
D/AAZHE1 8 LZEEE2DA/DERB2 2 21T
BIFBZF LTI TIAI L TRERD I EITERAL
T BEEED L ORHEICENTNES OREBILL T
935 (K3 (¢) BEXUK3 (d) 18 . 77—V
FHRB2 5 ITBNT, AEFMIDTERIR cheo
FFAGEEEZEL TWARWLWEZD, K3 (e) ITRTED
2, R R BT 5 ZEHORBBRWOMERR. 2E
BROI CRILREENSTHhTNS,
(0046)] LALANRS, ZEMOT—1) TEHIR2
5T, HRBWRERLZY P RIVERMASTIhTWT
B, RIFE8H — R& 1 AGhoB KX OEE AT — K& 1 A Gen
i, FhENT—4ZD’ emt BXUZD’ hmt 25
FhTWs/2D, BRIBWZN L THWEF—F 213,
1 RN REMICARZTENDIRERFEH LOTNTO
F—=FZD mAEFENTVBIEICRD, ZDH,
CORMEBEBIUKHEOER DX, B Lics
WTHET —F RO EI—RRIREMAEEA S 2o THR
%, ¥, BMEEB LIV EOREN—HKTHN
N &Y RINREBICRBMHAEZORESIREL
2B, REBHETIE EFBRER2 7R 7-ULE
WMB2 5N HAINZI RN SH]L OF—FZD’
ol &, AEY 26K EINTVWSTF—HZD 1 T
HMERE TR EICLD, T—FOBEZ ZE2Fy L
U, BEOCEWTORREERRESHDl 2/FTW
3, $iabb, ERREE2 7H,

—207—

Page 142 of 244



13

ZD' ' mtl /ZD n =D’ ml /D’ n =Dm+l
DEEEFTS 2 LIk V. RBAMHERIITBHEEND
ZEERD, BRI DWT, (i - RIBEA DA
WF—4Dn BE515,

(004 7] L&k DiT, kidZEmpETlE, &3>
RIVDORIBICFD S R OBRIHRB L ORiHREE R T
F-FEEDHN-FI I LZMMUTERETAHLSICL
TW5DOT, ZEMTIR, BREABWANICEERB XK
SR OWAICDOWT, R IR 1 > o FIVRREAN
DITRTOTF—I R EFHETHIENTES, 2D
B, TILFNRACE O REENESKICERD, B
DY RINVEEERNEDOH— R A LENREMRST
B, 7—1) TEREICEERE LICEN S & T — 5 R
DOIRBAFAERL, TRT—RAEBOERS, Lk
T, BEABLUZEACHEYZIEELY (RE. B
H) #2EFTT2IET. 1 2RIRBOREEEMED
ZEMEEESREERNS. FBCEEEAZRETS
ZEMTES,

(004 8] F£/, EREREERTIA, REMLZEM
EOMT,. OFDMEBICHEBENREEL TS, HEK
By L TZEWREARGSEREMEOEEEREES
BRTERRE, #5RET &Ik, BEEBEDR
WEHRAT Y E2H{5ILNTES, TORE, BEEE
2 RIVE BN IEREIC — R S B B 082 < 725,
[0049] RET—YEER2 81X HEREHR27
MU INEZEREREREEEDL ORESREE
FEmEICTYESTL, EEBREHETDIILICEK
0, REZE1DOEET DY IEEHLAMBORZET
4 D NEERERDS. ARLAEL ST, ZERRHE
FESHDn 51, MHEEZDIRBESNREINT
W3, L7adtoT, #ET—YEAER2 81k, #HFEFRE
EANDOTYETAENS, EENDOFBIITOT—F
FHET B LEMNTES,

[(0050] /b, FEFRPEFL FHEKEEAL T,
TIVFNAR K BBER O E L, FMEhBEEORE L
IZDOWT, RO AT LERERBEOS AT LEE
BET BT Ial—alBfTok. BB, ZOTIa
L—>arid, FrUTEN5 124, 256FHDF
YUTOF—FEZFNRE 11, fidd 101 . fDF
FYUTDOF—=FEITRT 0] 2LRBELTERSN
7o

(005 1] R7W TIF/NRARKSBEREOEEIC
DWT, ROV ATLAERERBEOS AT LEEL
BLESIal—al#BReErTRTHS. b, K
70T, (a), (b), (c), (d) & =h
FN. RO AT AITBY HEEY, Mgl AR
I, SRREE 7 — ) LEET S C LIk 0 Bk Lo
BECERLEZBEOT—FEHRERL TS, £,
B7iIzBNnT, (e), (), (g, (h) B =

(8)

10

2

30

BBE¥E8-321820
14

B, SRR, SREEZ7-UIEBETSIEICKDER
B LORBIERLEZBEOTF—FEBRERLTW
5,
(005 2] HEKDIAFALTIE. H—=RFALIiTWM
RBETF=FbAINTWAREWEZD (M7 (b) Dal
S . SREORMBWHIZTER e 28FEL T
3 (K7 (¢c) 81 . LENoT, SREEZREEW
T7—UTEET A &ickn Hkikih LoFfRIcER
THE K7 (d) ITRTESIZ. 25 6BBDOFr U
FTDF—FDARY MVBSIER D EEHIT, MOF v 1)
TOEFR [0)] THoZLRXTOTF—FRXEANEL B,
LMo T, BET—YHER2 8 THHEMRES<
BB, EBIT, MOFYUTIIDVTH, EET—FH
32 S THHENMRES <D, —FH. FEBEED
PAFLTIE. A—RI A LATF—FBHEAINTNS
DT, MOF¥ )7 OTF—FITHEERIZERN,
(005 3] M8k MREKRBIZLSKREBIEDOEEIC
DT, RO AT LERERBRO I AT LEEL
BLEIZal—3a#HRERITHTHS, MBITH
WT, (a) 1325 6&BBOFYUTOF—F 72Nk
g [11, fL#H T0] OBEFDARY MILERL,
(b) & (a) oF—FE¥EI7-ULERETSLICX
DR LOEBRERLAZBEOEBEBERL TN
5, £, K8IZBWT, (¢), () & =hE
N, WSROI AT AR BTDRHBEE L e rkik
BREE - TEETS Z EICK 0 Bk LoES
WERLEBEDOT—FEHERLTVSD, T, K8
ZBWnT, (e), () & ThEh, FEERED
AT AIIBITDNREEE R AR, SREE T
— ) TEE TS LIk D AR EOFRITERLE
BEOTFT—IEAERL TS,
(0054]) HRDATLTIE. H—EFA1ALlZp
RBETF—=FHHMAINTW WD (K8 (¢) Dal
21 . K7 (c) OBE&EARKIC. AREOKERW
PIZTHE e 2 8FHAET D, LENST, K8 (d) I
RITEDIT, BREERERWTY - LEET S L
R0 FEEE EOEBICE#RTSE, 25 6FBHOF
YT DF—=FDARY PILVISERS E LI, MoF
FUTOER (0] ThHo/tRTOF—FITEANED
B, LEMRST, fOFrUTFTIIDONTH, EET—F
BHEH2 S TRABRNKECV A /23., —FH. EHE
BT, H—R¥ A LTI BHEAINTVWBDT,
MOF ¥ )7 OF—FITHEERIFTIN,
(0055] M9k, FREHDE 2 DEMBEBOREE
BOMRERT /O 7R ThHs. 2b. X9 O%FE
B3iBNT, X1DKEEE 1 OBREINT SH5
i, A—osRESEML,. TORHEART S, K
9 DEBEETHERINERIL. ATU 142, REN
F—RERILIOHA. Tiabb, TPOEDLNR

NZN., FEBBROS AT LB T HEER, ME 50 ®RY—2EFHL., HOEEBOMMHENSHEILS > L

—208—

Page 143 of 244



15
WWEMLL TWAEREESHD 2L TWEH LT
BB, COXDBERBEBRDO X, &2 0~1
DOEDOLNIVDORY T > F AMEHEEFEHET 5 P NRIE
BT LEBFHERE, CORYSFLEREE2 T
LERBEITOIREREEZHA, MHEANONS 2 TS
P LisfERFEE, HOREN 1 QBEARY MIUVEEE
ERTLELMTEERERICEVIBRT D ENTE
B, £, TOXIREREESHIE, MEARONS 2
TETDT T hzEeiFo ZHEAMOREERSIESE
RETDH, HERRSIEERERICEOERTEZIED
TE>S,

[0056] EERESE 3L & FIREOT—
#Dn MAHZINDEII, 5—FDn &5—FD0 L%
FE ki ETERRELT, =D 1 (D’ n =D
m XDO0 ) Z{ERL. #GXEERAGEHPOSMEEE
FEEOMAEDIMERE NS -5 ¥ LMET 5,

(0057] E10i3. #HERER1IICBILEHRSE
HOBMEERTHTH S, FFiT. 10 (a) BEHRS
HKiZ1 6 fEQAMZEHWEHEOREEERAEFORYD
S5 EE5AEEEZRL. K10 (b) IINHERS I A
WWELTBHEMRZ MLiZERL, K10 (c) 13hH
BRFEING — T U MMEEINE MR EERES 2R
LT3,

[0058] ®M10 (a) IKBWT., 4. —DOWHEN
IZED S TENDIMEELERCEH P O—DORAEHEE
HAEEN ERFEELOBERACKERAINALLRKET
5. BHRAR. TOEKER3., TOREHN1OX
EXB/{D, T BURZ MV oK, (EfA
3N/ AR ERET D, BEREOKE. K10
() ITRTWMEFEETRAGEA MELND, BXREE
FAEEA L. EEEN-2. 8, BEEN1. 4&4
V., 16HQAMOEEBIZII ZVWEBSRELS &I
B, ZOEDIT, BN MU OHERT > F ATE
L9 372D, MRELFEEFRESRL 26 hxhik
WL TREERPOSMENERERS O, &
AFE—TH-oThH, EREEE 1 3. MHEIMAEICS
CEMMEEI NI MRBEERESERE, Wy —) TR
15icHAd 5,

(005 9] BREEES3IZ. ZOXSHEMEERE
OHFEOIRT., £ EERERL 3. BHWICT
—&D0 ZFEHATS. CoRo—EOBEE, K1
1IZRT. /bbb, T—FD0 BEAZINSS 2RI
S0 £95&, EREEEIR W1 2icRTESI,
BHIMIZS >R S0 OF—F D0 &, TOMOFER
> 2RISn OF—FD’ n BHATBZ LIRS,
70 TR 513, WEEERESHD 1 &, >
SRV, B R LI REEERICEID ST, o
NS U T—REMIZH T — 1 8D X UNEE 525
ERTIEICED, T4 PFINDOFDMEBICERT
5, ZOREE, WREARIE SR OMEYEAAET,

(9)

10

30

BBE¥E8-321820
16

M2 ETODTUFALABMICIRD, ¥Y—1) TEHRE
1 5h5HAEINZOFDMEBICEHETNREZZD
EMHTE S, Lo T, REEE. SEEEOY 1
FIwIVLIPERELLSTHBBENRL, LMi7zfEk
T, OF DMEBDORZEHCPHBIEIES OIRY
HNEOREBERRTHIENTES, REEBEIICH
FAMOEE IOy s, ThabEH—-RY1AFARL
6~O—/SAT7 451 91%, HEEE1OEESERK
WCEIET 3,
(0060]) Zad, H—FF¥1LFHATL 61, >R
JVSn OBEELFERIZ. P 2HRILS0 OBESREFLTT
—ZRHDO ST BT — Ry 1 LAICHATS L
EHIT, RIS ORUFHE&E T —5 R &t
THHRBH—RFT 1 LATHAL TN,
(006 1] MOITRTRBFEEREIEHVWAEES. BF
BRI, M2 I RT2EEE 2 LRACEROZEEES
ANBZEMNTES, 72720, ZEEEBOATU 26
I, EEEEIOATY 1 4ICEBINSEEEREKE
BED0 OZET—F ZD0EREE RS &I 5,
[006 2] LFELZKO OEBHREBIZBNTSH. #/iid
L72% 1 oEmEEREFAKOBRER/T LN, Thb
5, YINFNRACK KFEPESERICERD, EEK
DT RINVEMERNEOH — R 1 LEBER ST
B, 71 TEREBICEBEE LICEN S ZERENE
FARERORBMHEELANTNTHRALDO LD, £
OlEEHELERELE GE. BB TITFA5%. £
7o. REAEZERME OB TOF DMESICRELRIES
FEEL TS, BHBLEOBEBOBLWERT—Y 2/
ENTE, BB OEME LORFENERITIRD,
(006 3] &b, EROBSEMPBREIZ. FHROMEER
ERLTT—FE2RETBIIICLTWB, RFHEIZ
ZNIBEIND &L, FROBERENLTT—
FEERETBEIICLTHE W, F2 ERoSFERE
BT, £F v RNFOT LV EOBRET —F & 5%
WICREDEIIC LR, 1 F v oFNGOREGBT—F
ZRMOF L THINCETEZ, SHREICHOLTS
EHRLTHE W, BT, REF—FIIHAT. HF
F—F, FFEARTF—-FEEFWEBICOTELSICL
ThkW, 51, CATVIZEXT. LAN. WAN
EHDOMD L AT LITBNWTAERBAZEBL THI W,
[0064] 25T, MI9DKEFBEEI TR, A€U1
45 A INAEEEEREIEEHE. SN, &5
FREBRLI3ZNLTEI—-VILHB1I5ICANTEE
Sicl7=n, BEERKESHE, ¥ry—U &1
SITEFEATLTHL N,
(0065)] E5I2, K9 DEFEHES T, WEWE
FEEBICEDIHEERMERHLLT, THEDS
NERENT— 2B L. DOTOMNMHIHEILS ¥
AIZEL LU TWHERBESHEDO 2HLEM,. OF

0 50 DMERREUCZENEHINECIENIIWRETT

—209—

Page 144 of 244



17

i, WEEEAEERICSO I HEERRESREL
T. POEDSNE/FENY—2EFL. HDOREBD
MAHAHEICF—OERBEEHEZEALTORY. &
OHETH, B 1 OEBHRE L FLK HEEFELE
GRE, RE) 2752& 7T, RBMNHEELERETE
B,
G A Tz)

(K1] AREOE 1 OEMEHEBOREFEEOHBRER
TIOw7HTH 5,

ao

BBE¥E8-321820

18
(M11] KODAEY 14 +EHRREIE1 3 LOHE
ERTETH S,
(K12] HO9DOFDMEBOEEFEEMNSEFBIN
B20FDMEBOBRERTEEHRKTH S,
(1 3] WRDOFDMEBOREBEERBOMMRERT
Ty IHTH S,
(B14] M1 3DEBEBSNSEFINS0FDM
BEOBRERTKTH 5.
(K1 5] HEICHERZTSHMERICE D BTSN MX

(K2] ARADE 1 OERHEBOZEXEBEOHERETR 10 WERESHOMERELOFDMES:OBKRERT
Ty K TH 5, ERHEERTH 5.
(3] M1DOEEEB1INSREINBZ0OFDMER (%5 DFnHA]
DOWRERTHTH S, 1, 3--HEHEE
(4] M1 DAEY 144, EERER 3 E0OHE 1 2R E S RAER
ZRTETH B, 13- BRFEER
(M5] M1DOEREE1IMSHASNZOFDMES 14 AFE1
T 5 SERB 2O RO—THRIEE 2 3 LAHME 1 57— TZ5HEs
£ 2 4 EOBEERTRTH S, 16— R& A LFEALR
(6] M2DAEY 26 &, HERER2 7 LOHHE 17 FEELER
ERTHETH D, 20 18-D/ALHE
(K7] RILFNRRACKDEBREOEBIIOWT, 8k 19--a—NAT4I%
DIATLEE L OEBEHBEOI AT LEEBLZS 31 HEENY—RER
2al—alHRERTHETH S, 2---ZZERE
(B8] (REKEEIC X DRFMLBIEDOHZBITDONT. fER 21— A 74 IF
DIATLEE 1 OEBHBOI AT LEREB LY 22-A/DEMRE
2al—ya ERERITHTH S, 2 3 LN O—THikE
(B49] RFEHDE 2 DEMMEOEREEREOHBRER 2 4 - [FIHIEAEL
Ty ZKTH 5, 2 57— TEHEE
(M10)] M9DEREHER 1 3ICBIT DR EEHRRE 26 A€
ERLERBEEERLOERREORTETTNTS 30 27 --ERRES
5. 2 8- RIFT— Y HAR
(1]

----------------------------------------------------------------------------------

“ . iE
N oxwmy LY i
B 1 e ERUE [ ] W7—vT H— a4 n
A4 "7‘*15%%$ﬁ_i* BoRAERE [ " mAm ——] :
: T T T Y :
12 13 15 18 :
{__HME% /A | Ja—sea] | omu
SWEE [ ] FBMB | 7aAx[ 28
-------------------------------------------------- e e ol
17 18 19

—210—

Page 145 of 244



an RBH¥E8-321820

[E2]

F f A N
5-'?-,-9,1,.._._5 wEr-s | N ggpemm | 70T L | AZD | oz -—0—5 OFY
F—z E FaE HEE ZANH : 5%

i . I yRo—7F ;
H xEY IR " e ;
| AR % X N i
26 24
(Ed3]
Sl Ghm Shm Sm  Sem Gen Sl
/ Z Vi
OF-- " | PP
+ Gen-l > Ghwil
(b) KA P | wn
< ;
Sal G ;
RS <L
(c) B
+
(d) bR
Sel Gm Stn Sn Seni Gem Sml
Sml Sn : Sml
[ / i !
(e) withizs vl | vk SR
A——
(K4]
T VEAERT—F Da2 Dm-1 Dm Dma D2 Dms3
® ® ® ® ®&® &
AEY D'ma D'wm2z D'ml ‘m D'm1 D'mz
RSN D'mz D'm1 D'n D’'m D'm3
(6] (X1 2]

77— TEHAEHD ZD'mz ZD'm1 ZD'a ZD'ml ZD'm2 ZD'm3

AED ZD'm3 ZD'm2 ZD'm1 ZD'm ZD'mi ZD'mz
l 1 l l 1 I Gem1,Ghm  Gea, Ghml

o2t Dr2z Dnl Dm D+, Dm2 Dma

—211—

Page 146 of 244



RBH¥E8-321820

a2

(5]

g
Jiid
2
Cl

(x8]

(7]

-

C

FR¥H)

&

)

+ |

Eit 2

IIIIIIIIIIII

< - —

(h)

)
~

[CY

bt

b4

R

—212—

Page 147 of 244



a3

RBH¥E8-321820

(Bg9]
A 14 3
| ﬁﬁw—/‘/_' / AERE |
: s | AEY :
i;%ﬁ‘:)&”._é__. s v - — Mr—yx| Iy prsa :
A T | faeRkms] | : Ee 2 FEAH :
: T Y 1 T :
: 12 13 15 16 :
i I_ Rz D/A | | o=z | or
i g 3¢ 258 TS T T BT
OSSO sssen s s -
17 18
(E10]
Imaginary Imaginary
L ] L L] L ] llagimy L L L]
A5 i A'(-2.8,1.4)
L ] L - I /4 ® . -
Real ™ Real Real
[ . . . K/ . . -
B
[ ] L ] - L » [ ] -
(a) {b) (c)
(F11]
Ty PERNBERT—F Dm-2 Dml Do Do+ Dm2
® ® ® ®
A®Y Do--- Do Do Do Do Do --- Do
BHAFASBHN Do---D'mg D'ml D'm D'm1i D’'mz--- Do
(1 3]
/5
52 53 54 5 %6
/ / / [
aoan—| B0 i 1 M B TS
—213—

Page 148 of 244



av RBH¥E8-321820

[B14]
Sm1 Gn Se G+l Sma
[ . / v
(a) TR vvkn % Y s 2.4
+ { ;
(b) BE¥E o —% PPr I i—%iyrﬁw
H v H \
~* S\m—l Gu ! Sn i Gml Sm
(© R [ TR
Bm an Bma aml
S S Sml
m-1 : / ) H /
(d) it vudn | [ wvis [ vy
W
(K15]
Imim 1, 2, 3, 4ses , 01, n
Real! 1! P
(@ (b)
n

nl '

(c) (d)

702 hR—DOfRE

(12 FWAE AN AEA (T2)FEHE KiE
RRFFIETRTMELI06E A TER KENPIERATMIEI068M R T &R
PERM AN PEREMRA SN

—214—

Page 149 of 244



Electronic Acknowledgement Receipt

EFS ID: 3233981
Application Number: 11863581
International Application Number:
Confirmation Number: 1948

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

Customer Number:

62574

Filer:

Jason Vick/Debra Kesner

Filer Authorized By:

Jason Vick

Attorney Docket Number:

5550-47-CON-2

Receipt Date: 30-APR-2008
Filing Date: 28-SEP-2007
Time Stamp: 16:03:32

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

no

File Listing:

Document _— . File Size(Bytes) Multi Pages
Number Document Description File Name /Message Digest| Part/.zip| (if appl.)
340324
1 IDS_02.pdf yes 4

b282a3cc277129ad8e984a058a721b3e
cfo4idod

Page 150 of 244




Multipart Description/PDF files in .zip description
Document Description Start End
Information Disclosure Statement Letter 1 3
Information Disclosure Statement (IDS) Filed 4 4
Warnings:
Information:
1648963
2 Foreign Reference JP_H10_1998 -084329.pdf no 18
40c9155ecb0146a202911621095a0a7d
62cf0c00
Warnings:
Information:
1472960
3 Foreign Reference JP8321820A.pdf no 15
24ac2b63d71aBeb73096977d410bb76e
9ad5dad8
Warnings:
Information:
239891
4 NPL Documents 5550-47-PJP_OA_3-3-08.pdf no 4
51dea09ecdc4130a741e3d331e1edcfa
31267233
Warnings:
Information:
Total Files Size (in bytes); 3702138

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

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see
37 CFR 1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date
shown on this Acknowledgement Receipt will establish the filing date of the application.

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

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

New International Application Filed with the USPTO as a Receiving Office

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

Page 151 of 244




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 22313-1450
WWW.Uspto.gov

| APPLICATION NUMBER FILING OR 371(c) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

11/863,581 09/28/2007 Marcos C. Tzannes 5550-47-CON-2

CONFIRMATION NO. 1948

62574

Jason H. Vick
Sheridan Ross, PC
Suite # 1200

1560 Broadway
Denver, C0O80202

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

Publication No. US-2008-0069253-A1
Publication Date: 03/20/2008

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication
pursuant to 37 CFR 1.211, et seq. The patent application publication number and publication date
are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases
via the Internet at www.uspto.gov. The direct link to access the publication is currently
http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the
publication to applicant. A copy of the publication may be obtained from the Office upon payment
of the appropriate fee set forth in 37 CFR 1.19(a)(1). Orders for copies of patent application
publications are handled by the USPTO's Office of Public Records. The Office of Public Records
can be reached by telephone at (703) 308-9726 or (800) 972-6382, by facsimile at (703) 305-8759,
by mail addressed to the United States Patent and Trademark Office, Office of Public Records,
Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions
and the dates of receipt of correspondence filed in the Office, may also be accessed via the
Internet through the Patent Electronic Business Center at www.uspto.gov using the public side of
the Patent Application Information and Retrieval (PAIR) system. The direct link to access this
status information is currently http://pair.uspto.gov/. Prior to publication, such status information is
confidential and may only be obtained by applicant using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling
the Patent Electronic Business Center at 1-866-217-9197.

Pre-Grant Publication Division, 703-605-4283

Page 152 of 244



UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uSpto.gov

L APPLICATION NO, FILING DATE I FIRST NAMED INVENTOR l ATTORNEY DOCKETNO. | CONFIRMATION NO. I
11/863,581 09/28/2007 Marcos C. Tzannes " 5550-47-CON-2 1948
62574 7590 02/06/2008 I
. ) EXAMINER
Jason H. Vick L
Sheridan Ross, PC WILLIAMS, LAWRENCE B
Suite # 1200 .
1560 Broadway | ART UNIT | PAPER NUMBE ]
Denver, CO 80202 2611
I MAIL DATE l DELIVERY MODE I
02/06/2008 PAPER

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

The time period for reply, if any, is set in the attached communication.

PTOL-90A (Rev. 04/07)

Page 153 of 244



74

Application No. Applicant(s)

11/863,581 TZANNES, MARCOS C.
Office Action Summary Examiner Art Unit
Lawrence B. Williams 2611

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

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

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

after SIX (6) MONTHS from the mailing date of this communication.
- IfNO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

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

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

Status

1)IX] Responsive to communication(s) filed on 28 September 2007.
2a)[] This action is FINAL. 2b)[X This action is non-final.
3)[1 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)K Claim(s) 1-5 is/are pending in the application.
4a) Of the above claim(s) is/are withdrawn from consideration.

5[] Claim(s) is/are allowed.

6)X] Claim(s) 1-5 is/are rejected.

7)[] Claim(s) ____is/are objected to.

8)[] Ciaim(s) ___ are subject to restriction and/or election requirement.

Application Papers

9)[J The specification is objected to by the Examiner. ‘
10)X] The drawing(s) filed on 28 September 2007 is/are: a)[X] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

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

Attachment(s)
1) [X] Notice of References Cited (PTO-892) 4) [ interview Summary (PTO-413)
2) [ Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. ___ .
3) X Information Disclosure Statement(s) (PTO/SB/08) 5) [ Notice of Informal Patent Application
Paper No(s)/Mail Date ) 6)[Jother:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 1
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Application/Control Number: Page 2
11/863,581
Art Unit: 2611

DETAILED ACTION

Double Patenting

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

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) may
be used to overcome an actual or provisional rejection based on a nonstatutory double patenting
ground provided the conflicting application or patent either is shown to be commonly owned
with this application, or claims an invention made as a result of activities undertaken within the
scope of a joint research agreement.

Effective January 1, 1994, a registered attorney or agent of record may sign a terminal
disclaimer. A terminal disclaimer signed by the assignee must fully comply with 37 CFR
3.73(b).

2. Claim 1 is rejected on the ground of nonstatutory obviousness-type double patenting as
being unpatentable over claims 1 and 5 of U.S. Patent No. 7,292,627. Although the conflicting
claims are not identical, they are not patentably distinct from each other because the limitations
of claim 1 of the instant application are encompassed in claims 1 and 5 of US Patent 7,292,267.
Claim 1 of the instant application discloses 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 (disclosed in lines 1-3 of claim 1,

and claim 5 of US Patent 7,292,627 B2. Maintaining synchronization with a second transceiver
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Application/Control Number: Page 3
11/863,581
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inherently implies the system including a first and second transceiver), 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 (lines 3-5): associating each carrier signal with a
value determined independently of any input bit value carried by that carrier signal (lines 6-8);
computing a phase shift for each carrier signal based on the value associated with that carrier
signal (lines 9-10); 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 (lines 11-14). Though claim 1 of the co-pending application
does not explictly teach a second transceiver, claim 5 of US Patent 7,292,627 B2 discloses the
limitation, "the method of claim 1 further comprising maintaining synchronization between the
transcei\./er and a second receiver” which obviously implies “the multicarrier modulation system
including a first transceiver in communication with a second transceiver” as disclosed in claim 1

of the instant application.

3. Claims 2-5 are rejected on the ground of nonstatutory obviousness-type double patenting
as being unpatentable over claims 2-5 of U.S. Patent No. 7,292,627. Although the conflicting
claims are not identical; they are not patentably distinct from each other because the limitations
of claim 2-5 of the instaﬂt application are encompassed in claims 2-5 of US Patent 7,292,267.
Claim 2 of the instant application discloses 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) disclosed in-claim 2 of US Patent 7,292,627.
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Claim 3 of the instant application discloses the method of claim 1 further comprising
independently deriving the value associated with each carrier signal at each transceiver disclosed
in claim 3 of US Patent 7,292,627. |

Claim 4 of the instant application discloses the method of claim 1 further comprising
transmitting the value associated with each carrier signal from one transceiver to the other
transceiver disclosed in claim 4 of US Patent 7,292,627.

‘Claim 5 of the instant application discloses the method of claim 1 further comprising
maintaining synchronization between the transceivers using the value associated with each

carrier signal disclosed in claim 5 of US Patent 7,292,627.

Allowable Subject Matter
4. Claims 1-5 would be allowable if accompanied by a Terminal Disclaimer to overcome

the Double Patenting rejections cited above.

Conclusion
5. The prior art made of record and not relied upon is considered pertinent to applicant's
disclosure.
a.) Schmidt discloses in US 2006/0092902 A1 Methods, Apparatus And Systems For
Terrestrial Wireless Broadcast Of Digital Data To Stationary Receivers.
b.) Holden discloses in US 2006/0140288 A1 System And Method For Transmission And

Reception Of Multicarrier Data Signals.
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¢.) Zhang et al. discloses in US 2005/0141410 A1 Method Of Reducing Peak-To-
Average Ratio In Multi-Carrier Communications Systems.

d.) Sakoda et al. discloses in US Patent 6,256,355 B1 Transmitter, Receiver,
Communication Method And Radio Communication System.

¢.) Sakoda et al. discloses in US Patent 6,590,860 B1 Receiving Device And Signal
Reception Method.

f.) Hayashino et al. discloses in US Patent 5,682,376 Method and Transmitting
Orthogonal Frequency Division Multiplex Signal, And Transmitter And Receiver Employed
Thereof.

g.) Bauml et al. discloses in Electronics Letters, Reducing Peak-to-Average Power Ratio

of Multicarrier Modulation By Selected Mapping.

6. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Lawrence B Williams whose telephone number is 571-272-3037.
The examinerA 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 réached on 571-272-3021. The fax phone number for

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

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

Lawrence B. Williams

Ibw .
February 3, 2008

MOHAMM
SUPERVISORY PA
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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 U.S. Provisional
Application, Serial No. 60/164,134, filed November 9, 1999, entitled "A Method For
Randomizing The Phase Of The Carriers In A Multicarrier Communications System To
Reduce The Peak To Average Power Ratio Of The Transmitted Signal," the entirety of which
provisional application is incorporated by reference herein.

Field of the Invention

This invention relates to communications systems using multicarrier modulation.
More particularly, the invention relates to multicarrier communications systems that lower
the peak-to-average power ratio (PAR) of transmitted signals.
Background of the Invention

In a conventional multicarrier communications system, transmitters communicate
over a communication channel using multicarrier modulation or Discrete Multitone
Modulation (DMT). Carrier signals (carriers) or sub-channels spaced within a usable
frequency band of the communication channel are modulated at a symbol (i.e., block)
transmission rate of the system. An input signal, which includes input data bits, is sent to a
DMT transmitter, such as a DMT modem. The DMT transmitter typically modulates the
phase characteristic, or phase, and amplitude of the carrier signals using an Inverse Fast
Fourier Transform (IFFT) to generate a time domain signal, or transmission signal, that
represents the input signal. The DMT transmitter transmits the transmission signal, which is a
linear combination of the multiple carriers, to a DMT receiver over the communication
channel.

The phase and amplitude of the carrier signals of DMT transmission signal can be
considered random because the phase and amplitude result from the modulation of an
arbitrary sequence of input data bits comprising the transmitted information. Therefore,
under the condition that the modulated data bit stream is random, the DMT transmission
signal can be approximated as having a Gaussian probability distribution. A bit scrambler is
often used in the DMT transmitter to scramble the input data bits before the Bits are

modulated to assure that the transmitted data bits are random and, consequently, that the
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modulation of those bits produces a DMT transmission signal with a Gaussian probability
distribution.

With an appropriate allocation of transmit power levels to the carriers or sub-
channels, such a system provides a desirable performance. Further, generating a transmission
signal with a Gaussian probability distribution is important in order to transmit a
transmission signal with a low peak-to-average ratio (PAR), or peak-to-average power ratio.
The PAR of a transmission signal is the ratio of the instantaneous peak value (i.e., maximum
magnitude) of a signal parameter (e.g., voltage, current, phase, frequency, power) to the time-
averaged value of the signal parameter. In DMT systems, the PAR of the transmitted signal is
determined by the probability of the random transmission signal reaching a certain peak
voltage during the time interval required for a certain number of symbols. An example of the
PAR of a transmission signal transmitted from a DMT transmitter is 14.5 dB, which is
equivalent to having a 1E-7 probability of clipping. The PAR of a transmission signal
transmitted and received in a DMT communication system is an important consideration in
the design of the DMT communication system because the PAR of a signal affects the
communication system's total power consumption and component linearity requirements of
the system. .

If the phase of the modulated carriers is not random, then the PAR can increase
greatly. Examples of cases where the phases of the modulated carrier signals are not random
are when bit scramblers are not used, multiple carrier signals are used to modulate the same
input data bits, and the constellation maps, which are mappings of input data bits to the phase
of a carrier signal, used for modulation are not random enough (i.e., a zero value for a data
bit corresponds to a 90 degree phase characteristic of the DMT carrier signal and a one value
for a data bit corresponds to a -90 degree phase characteristic of the DMT carrier signal). An
increased PAR can result in a system with high power consumption and/or with high
probability of clipping the transmission signal. Thus, there remains a need for a system and
method that can effectively scramble the phase of the modulated carrier signals in order to

provide a low PAR for the transmission signal.
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Summary of the Invention

The present invention features a system and method that scrambles the phase
characteristics of the modulated carrier signals in a transmission signal. In one aspect, a value
is associated with each carrier signal. A phase shift is computed for each carrier signal based
on the value associated with that carrier signal. The value is determined independently of any
input bit value carried by that carrier signal. The phase shift computed for each carrier signal
is combined with the phase characteristic of that carrier signal to substantially scramble the
phase characteristics of the carrier signals.

In one embodiment, the input bit stream is modulated onto the carrier signals having
the substantially scrambled phase characteristic to produce a transmission signal with a
reduced peak-to-average power ratio (PAR). The value is derived from a predetermined
parameter, such as a random number generator, a carrier number, a DMT symbol count, a
superframe count, and a hyperframe count. In another embodiment, a predetermined
transmission signal is transmitted when the amplitude of the transmission signal exceeds a
certain level.

In another aspect, the invention features a method wherein a value is associated with
each carrier signal. The value is determined independently of any input bit value carried by
that carrier signal. A phase shift for each carrier signal is computed based on the value
associated with that carrier signal. The transmission signal is demodulated using the phase
shift computed for each carrier signal.

In another aspect, the invention features a system comprising a phase scrambler that
computes a phase shift for each carrier signal based on a value associated with that carrier
signal. The phase scrambler also combines the phase shift computed for each carrier signal
with the phase characteristic of that carrier signal to substantially scramble the phase
éharacteristic 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.
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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 inifention,
may be better understood by reference to the following description taken in conjunction with
the accompanying drawings, in which:

FIG. 1 is a block diagram of an embodiment of a digital subscriber line
communications system including a DMT (discrete multitone modulation) transceiver, in
communication with a remote transceiver, having a phase scrambler for substantially
scrambling the phase characteristics of carrier signalé; and

FIG. 2 is a flow diagram of an embodiment of a process for scrambling the phase
characteristics of the carrier signals in a transmission signal.

Detailed Description

FIG. 1 shows a digital subscriber line (DSL) communication system 2 including a
discrete multitone (DMT) transceiver 10 in communication with a remote transceiver 14 over
a communication channel 18 using a transmission signal 38 having a plurality of carrier
signals. The DMT transceiver 10 includes a DMT transmitter 22 and a DMT receiver 26. The
remote transceiver 14 includes a transmitter 30 and a receiver 34. Although described with
respect to discrete multitone modulation, the principles of the invention apply also to other
types of multicarrier modulation, such as, but not limited to, orthogonally multiplexed
quadrature amplitude modulation (OQAM), discrete wavelet multitone (DWMT) modulation,
and orthogonal frequency division multiplexing (OFDM).

The communication channel 18 provides a downstream transmission path from the
DMT transmitter 22 to the remote receiver 34, and an upstream transmission path from the
remote transmitter 30 to the DMT receiver 26. In one embodiment, the communication
channel 18 is a pair of twisted wires of a telephone subscriber line. In other embodiments, the
communication channel 18 can be a fiber optic wire, a quad cable, consisting of two pairs of
twisted wires, or a quad cable that is one of a star quad cable, a Dieselhorst-Martin quad
cable, and the like. In a wireless communication system wherein the transceivers 10, 14 are
wireless modems, the communication channel 18 is the air through which the transmission

signal 38 travels between the transceivers 10, 14.
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By way of example, the DMT transmitter 22 shown in FIG. 1 includes a quadrature
amplitude modulation (QAM) encoder 42, a modulator 46, a bit allocation table (BAT) 44,
and a phase scrambler 66. The DMT transmitter 22 can also include a bit scrambler 74, as
described further below. The remote transmitter 30 of the remote transceiver 14 comprises
equivalent components as the DMT transmitter 22. Although this embodiment specifies a
detailed description of the DMT transmitter 22, the inventive concepts apply also to the
receivers 34, 36 which have similar components to that of the DMT transmitter 22, but
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 of carrier signals generated by the modulator 46. The BAT 44
is in communication with the QAM encoder 42 to specify the number of bits carried by each
carrier signal. The QAM symbols 58 represent the amplitude and the phase characteristic of
each carrier signal.

The modulator 46 provides functionality associated with the DMT modulation and
transforms the QAM symbols 58 into DMT symbols 70 each comprised of a plurality of
time-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.
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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 10.

To compute a phase shift for each carrier signal, the phase scrambler 66 associates
one or more values with that carrier signal. The phase scrambler 66 determines each value for
a carrier signal independently of the QAM symbols 58, and, therefore, independently of the
bit value(s) modulated onto the carrier signal. The actual value(s) that the phase scrambler 66
associates with each carrier signal can be derived from one or more predefined parameters,
such as a pseudo-random number generator (pseudo-RNG), a DMT carrier number, a DMT
symbol count, a DMT superframe count, a DMT hyperframe count, and the like, as described
in more detail below. Irrespective of the technique used to produce each value, the same
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.
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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.

FIG. 2 shows embodiments of a process used by the DMT transmitter 22 for adjusting
the phase characteristic of each carrier signal and combining these carrier signals to produce
the transmission signal 38. The DMT transmitter 22 generates (step 100) a value that is
associated with a carrier signal. 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
informs the other of the associated value. For example, in one embodiment the DMT
transmitter 22 can derive the value from a pseudo-RNG and then transmit the generated value
to the remote receiver 34. In another embodiment, the remote receiver 34 similarly derives
the value from the same pseudo-RNG and the same seed as used by the transmitter (i.e., the
transmitter pseudo-RNG produces the same series of random numbers as the receiver
pseudo-RNG).

As another example, the DMT transmitter 22 and the remote receiver 34 can each
maintain a symbol counter for counting DMT symbols. The DMT transmitter 22 increments
its symbol counter upon transmitting a DMT symbol; the remote receiver 34 upon receipt.
Thus, when the DMT transmitter 22 and the remote receiver 34 both use the symbol count as
a value for computing phase shifts, both the DMT transmitter 22 and remote receiver 34
"know" that the value is associated with a particular DMT symbol and with each carrier
signal of that DMT symbol.

Values can also be derived from other types of predefined parameters. For example, if
the predefined parameter is the DMT carrier number, then the value associated with a
particular carrier signal is the carrier number of that signal within the DMT symbol. The
number of a carrier signal represents the location of the frequency of the carrier signal

relative to the frequency of other carrier signals within a DMT symbol. For example, in one
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embodiment the DSL communication system 2 provides 256 carrier signals, each separated
by a frequency of 4.3125 kHz and spanning the frequency bandwidth from 0 kHz to 1104
kHz. The DMT transmitter 22 numbers the carrier signals from 0 to 255. Therefore, "DMT
carrier number 50" represents the 51st DMT carrier signal which is located at the frequency
of 215.625 kHz (i.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 superframe count reaches 255.

Accordingly, it is seen that some predefined parameters produce values that vary
from carrier signal to carrier signal. For example, when the predefined 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.

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 over time. Any one or combination of the predefined
parameters can provide values for input to the equation that computes a phase shift for a

given carrier signal.

Page 178 of 244



10

15

20

25

5550-47-CON-2 Clean Copy of Specification

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 115) the phase shift that is used to
adjust the phase characteristic of each carrier signal. The amount of the phase shift combined
with the phase characteristic of each QAM-modulated carrier signal depends upon the
equation used and the one or more values associated with that carrier signal.

The DMT transmitter 22 then combines (step 120) the phase shift computed for each
carrier signal with the phase characteristic of that carrier signal. By scrambling the phase
characteristics of the carrier signals, the phase scrambler 66 reduces (with respect to
unscrambled phase characteristics) the combined PAR of the plurality of carrier signals and,
consequently, the transmission signal 38. The following three phase shifting examples, PS
#1-PS #3, illustrate methods used by the phase scrambler 66 to combine a computed phase
shift to the phase characteristic of each carrier signal.

Phase Shifting Example #1
Phase shifting example #1 (PS #1) corresponds to adjusting the phase characteristic of

the QAM-modulated carrier signal associated with a carrier number N by N x 7 modulo

2

(mod) 2r. 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 50 x % (mod 2x) = —§—n.
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 51 ><-7§— (mod2m)=n. The carrier signal with the

carrier number N equal to 0 has no phase shift added to the phase characteristic of that carrier

signal.

Page 179 of 244



10

15

20

25

5550-47-CON-2 Clean Copy of Specification
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 27t)=%. 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

2m) =3_7z'.
4

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 (Xv) x%,mod 27,

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

carrier number N equal to 5 and Xy equal to [3, 8, 1,4, 9, 5, . . .] has a phase shift added to
the phase characteristic of the carrier signal that is equal to (9) x%(mod 2r) = %z (Note that
9 is the 5 value in Xy.) The carrier signal with a carrier number N equal to 6 has a phase
shift added to the phase characteristic of the carrier signal equal to (5) x%(mod 27) = —5—62 .

It is to be understood that additional and/or different phase shifting techniques can be
used by the phase scrambler 66, and that PS #1, #2, and #3 are merely illustrative examples
of the principles of the invention. The DMT transmitter 22 then combines (step 130) the
carrier signals to form the transmission signal 38. If the transmission signal is not clipped, as
described below, the DMT transmitter 22 consequently transmits (step 160) the transmission

signal 38 to the remote receiver 34.

10
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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 of the transmission signal 38 (i.e., clipping). For example, a
particular DMT symbol 70 clips in the time domain when one or more time domain samples
in that DMT symbol 70 are larger than the maximum allowed digital value for the DMT
symbols 70. In multicarrier communication 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 (i.e., independent
of) the modulated input data bit stream 54; it is a bit value pattern that is recognized by the
remote receiver 34 as a substituted signal. In one embodiment, the predefined transmission
signal 78 is a known pseudo-random sequence pattern that is easily detected by the remote
receiver 34. In another embodiment, the predefined transmission signal 78 is an "all zeros"
signal, which is a zero voltage signal produced at the DMT transmitter 22 output (i.e., zero
volts modulated on all the carrier signals). In addition to easy detection by the remote
receiver 34, the zero voltage signal reduces the power consumption of the DMT transmitter
22 when delivered by the DMT transmitter 22. Further, a pilot tone is included in the
predefined transmission signal 78 to provide a reference signal for coherent demodulation of
the carrier signals in the remote receiver 34 during reception of the predefined transmission

signal 78.

11
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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 one embodiment, when the remote receiver 34 identifies the predefined transmission
signal 78, the remote receiver 34 ignores (i.e., discards) the predefined transmission signal
78.

Following the transmission of the predefined transmission signal 78, the phase
scrambler 66 shifts (step 120) the phase characteristic of the QAM-modulated carrier signals
(based on one of the predefined parameters that 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.

After transmission of the predefined transmission signal 78, the DMT transmitter 22
again attempts to send the same bit values that produced the clipped transmission signal 38 in
a subsequent DMT symbol 70'. Because the generation of phase shifts in this embodiment is
based on values that vary over time, the phase shifts computed for the subsequent DMT
symbol 70" are different than those that were previously computed for the DMT symbol 70
with the clipped time domain sample. These different phase shifts are combined to the phase
characteristics of the modulated carrier signals to produce carrier signals of the subsequent
DMT symbol 70" with different phase characteristics than the carrier signals of the DMT
symbol 70 with the clipped time domain sample.

DMT communication systems 2 infrequently produce transmission signals 38 that
clip (e.g., approximately one clip every 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 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)

12
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the transmission signal 38 to the remote receiver 34. The probability of a DMT symbol 70
producing a transmission signal 38 that clips in the time domain depends on the PAR of the
transmission signal 38.

For example, the following phase shifting example, PST #4, illustrates the method
used by the phase scrambler 66 to combine a different phase shift to the phase characteristic
of each carrier signal to avoid the clipping of the transmission signal 38.

Phase Shifting Example #4
Phase shifting example #4 (PS #4) corresponds to adjusting the phase characteristic of

the carrier signal associated with a carrier number N by Z;—x (M + N), mod 2%, 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. If one of the
time domain samples in the different set of time domain samples 70 (and consequently the
transmission signal 38) is clipped, then the DMT transmitter 22 sends the predefined
transmission signal 78 again. The process continues until a DMT symbol 70 is produced
without a time domain sample 70 that is clipped. In one embodiment, the transmitter 22 stops
attempting to produce a non-clipped DMT symbol 70' for the particular set of QAM symbols
58 after generating a predetermined number of clipped DMT symbols 70'. At that moment,
the transmitter 22 can transmit the most recently produced clipped DMT symbol 70' or the
predetermined transmission signal 78.

The PAR of the DSL communication system 2 is reduced because the predefined
transmission signal 78 is sent instead of the transmission signal 38 when the DMT symbol 70
clips. For example, a DMT communication system 2 that normally has a clipping probability
of 107 for the time domain transmission signal 38 can therefore operate with a 107

probability of clipping and a lower PAR equal to 12.8 dB (as compared to 14.5 dB). When

13
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operating at a 10 probability of clipping, assuming a DMT symbol 70 has 512 time-domain
samples 70, the DMT transmitter 22 experiences one clipped DMT symbol 70 out of every

5
% , or 195 DMT symbols 70. This results in the predefined (non-data carrying)

transmission signal 78 being transmitted, on average, once every 195 DMT symbols.
Although increasing the probability of clipping to 107 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, VDSL, SDSL, HDSL, HDSL2, or SHDSL. It is also to be understood that
the principles of the invention apply to various types of applications transported over DSL
systems (e.g., telecommuting, video conferencing, high speed Internet access, video-on

demand).

14
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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 shift for each carrier
signal based on the value associated with that carrier signal. The value is determined
independently of any input bit value carried by that carrier signal. The phase shift
computed for each carrier signal is combined with the phase characteristic of that carrier
signal so as to substantially scramble the phase characteristic of the carrier signals. Bits
of an input signal are modulated onto the carrier signals having the substantially

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

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see
37 CFR 1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date
shown on this Acknowledgement Receipt will establish the filing date of the application.

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

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

New International Application Filed with the USPTO as a Receiving Office

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

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
P.O. Box 1450
Alexandria, Virginia 22313-1430

Www.uspto.gov

[ APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
11/863,581 09/28/2007 Marcos C. Tzannes 5550-47-CON-2
CONFIRMATION NO. 1948
62574 FORMALITIES LETTER

SHERIDAN ROSS P C

e o0 A

DENVER, CO 80202
Date Mailed: 10/16/2007

NOTICE TO FILE CORRECTED APPLICATION PAPERS
Filing Date Granted

An application number and filing date have been accorded to this application. The application is informal since it
does not comply with the regulations for the reason(s) indicated below. Applicant is given TWO MONTHS from the
date of this Notice within which to correct the informalities indicated below. Extensions of time may be obtained by
filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a).

The required item(s) identified below must be timely submitted to avoid abandonment:

« A substitute specification excluding claims in compliance with 37 CFR 1.52, 1.121(b)(3), and 1.125 is
required. The substitute specification must be submitted with markings and be accompanied by a clean
version (without markings) as set forth in 37 CFR 1.125(c) and a statement that the substitute specification
contains no new matter (see 37 CFR 1.125(b)). Since a preliminary amendment was present on the filing
date of the application and such amendment is part of the original disclosure of the application, the substitute
specification must include all of the desired changes made in the preliminary amendment. See 37 CFR 1.115
and 1.215.

Applicant is cautioned that correction of the above items may cause the specification and drawings page count to

exceed 100 pages. If the specification and drawings exceed 100 pages, applicant will need to submit the required
application size fee.
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Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web.
https://sportal.uspto.gov/authenticate/AuthenticateUserLocalEPF.html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http://www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

/meday/

Office of Initial Patent Examination (571) 272-4000 or 1-800-PTO-9199
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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
C. Box 1450

Alexandria, Virginia 22313-1450
www.uspto.gov

APPLICATION FILING or JGRP ART] FILFEE TOT IND
NUMBER | 371(c) DATE| UNIT REC'D ATTY.DOCKET.NO CLAIMS | CLAIMS
11/863,581  09/28/2007 2611 1000 5550-47-CON-2 5 1

CONFIRMATION NO. 1948

62574 FILING RECEIPT

SHERIDAN ROSS P C

SUTe 200 T

DENVER, CO 80202

Date Mailed: 10/16/2007

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

Applicant(s)
Marcos C. Tzannes, Orinda, CA;
Assignment For Published Patent Application
AWARE, INC., Bedford, MA
Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a CON of 11/211,535 08/26/2005
which is a CON of 09/710,310 11/09/2000 PAT 6,961,369
which claims benefit of 60/164,134 11/09/1999

Foreign Applications

If Required, Foreign Filing License Granted: 10/11/2007

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 11/863,581

Projected Publication Date: To Be Determined - pending completion of Corrected Papers
Non-Publication Request: No

Early Publication Request: No
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Title

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

Preliminary Class
375

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

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

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www .stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where

page 2 of 3

Page 198 of 244



the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

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

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

NOT GRANTED

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

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

PO. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto gov

GRP ART UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS

FILING or 371(c)
| APPLICATION NUMBER DATE

11/863,581 09/28/2007 2611 1000 5550-47-CON-2 5 1

CONFIRMATION NO. 1948

62574 FILING RECEIPT
SHERIDAN ROSS P C

SUITE 1200

1560 BROADWAY

DENVER, C080202

Date Mailed: 10/12/2007

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

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

Assignment For Published Patent Application

AWARE, INC., Bedford, MA
Power of Attorney: None

Domestic Priority data as claimed by applicant

This application is a CON of 11/211,535 08/26/2005
which is a CON of 09/710,310 11/09/2000 PAT 6,961,369
which claims benefit of 60/164,134 11/09/1999

Foreign Applications

If Required, Foreign Filing License Granted: 10/11/2007

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, is
US11/863,581

Projected Publication Date: To Be Determined - pending completion of Corrected Papers
Non-Publication Request: No

Early Publication Request: No

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

Preliminary Class
375
PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

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

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you
may wish to consult the U.S. Government website, http:/www.stopfakes.gov. Part of a Department of
Commerce initiative, this website includes self-help "toolkits” giving innovators guidance on how to protect
intellectual property in specific countries such as China, Korea and Mexico. For questions regarding patent
enforcement issues, applicants may call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

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

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN
FILING LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all
applications where the conditions for issuance of a license have been met, regardless of whether or not a
license may be required as set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in
37 CFR 5.15(a) unless an earlier license has been issued under 37 CFR 5.15(b). The license is subject to
revocation upon written notification. The date indicated is the effective date of the license, unless an earlier
license of similar scope has been granted under 37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date
thereof unless it is revoked. This license is automatically transferred to any related applications(s) filed under
37 CFR 1.53(d). This license is not retroactive.
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The grant of a license does not in any way lessen the responsibility of a licensee for the security of the
subject matter as imposed by any Government contract or the provisions of existing laws relating to
espionage and the national security or the export of technical data. Licensees should apprise themselves of
current regulations especially with respect to certain countries, of other agencies, particularly the Office of
Defense Trade Controls, Department of State (with respect to Arms, Munitions and Implements of War (22
CFR 121-128)); the Bureau of Industry and Security, Department of Commerce (15 CFR parts 730-774); the
Office of Foreign AssetsControl, Department of Treasury (31 CFR Parts 500+) and the Department of
Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN
FILING LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license
under 37 CFR 5.12, if a license is desired before the expiration of 6 months from the filing date of the
application. If 6 months has lapsed from the filing date of this application and the licensee has not received
any indication of a secrecy order under 35 U.S.C. 181, the licensee may foreign file the application pursuant
to 37 CFR 5.15(b).
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Attorney Docket No. 5550-47-CON-2

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application for:

First Named Inventor: Marcos C. Tzannes Art Unit:
Appln. No.: Examiner:
For: SYSTEM AND METHOD FOR Confirmation No.:

SCRAMBLING THE PHASE OF THE CARRIERS
IN A MULTICARRIER COMMUNICATIONS

SYSTEM
% %k Xk
PRELIMINARY AMENDMENT
Commissioner for Patents
P.O. Box 1450 :

Alexandria, VA 22313-1450
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 4 of this paper.
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Attorney Docket No. 5550-47-CON-2
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-modulated carrier signal associated with a carrier number
N by (Xw) x%,mod 27, where Xyis an array of N pseudo-random numbers. In this

example, a carrier signal having a carrier number N equal to 5 and Xy equal to [3, 8,
1,4,9,5, .. .] has a phase shift added to the phase characteristic of the carrier signal

that is equal to @}a%(mad%ﬁ%e—;[—-@) x%(mod 2r) = 322 ~(Note that 9 is the 5t

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)

L tmod2 ‘—5ﬂ5x£mod27r =5—ﬂ-
o ) 3() 6( ) =
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Attorney Docket No. 5550-47-CON-2

Amendments to the Claims:

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

application:

Listing of Claims:

1. (Original) In a multicarrier modulation system including a first transceiver
in communication with a second transceiver using a trénsmission 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 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 bomprising 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. (Original) The method of claim 1 further comprising independently deriving

the value associated with each carrier signal at each transceiver.

4. (Original) The method of claim 1 further comprising transmitting the value

associated with each carrier signal from one transceiver to the other transceiver.

5. (Original) The method of claim 1 further comprising maintaining synchronization

between the transceivers using the value associated with each carrier signal.

6-20. (Canceled)
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Attorney Docket No. 5550-47-CON-2

REMARKS
The specification has also been amended to correct a mathematical calculation
mistake.
Claims 6-20 are canceled without prejudice or disclaimer.
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,

Date: % S V7 | By: //
! 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

Page 206 of 244




Electronic Patent Application Fee Transmittal

Application Number:
Filing Date:

: i SYSTEM AND METHOD FOR SCRAMBLING THE PHASE OF THE
Title of Invention: CARRIERS IN A MULTICARRIER COMMUNICATIONS SYSTEM
First Named Inventor/Applicant Name: Marcos C. Tzannes
Filer: Jason Vick/Christine Jacquet
Attorney Docket Number: 5550-47-CON2

Filed as Large Entity

Utility Filing Fees

Description Fee Code Quantity Amount SUB'STS(t;)I in
Basic Filing:
Utility application filing 1011 1 300 300
Utility Search Fee 1111 1 500 500
Utility Examination Fee 1311 1 200 200
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
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Sub-Total in

Description Fee Code Quantity Amount USD($)
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1000
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Electronic Acknowledgement Receipt

EFS ID: 2255393
Application Number: 11863581
International Application Number:
Confirmation Number: 1948

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

Customer Number:

62574

Filer:

Jason Vick/Christine Jacquet

Filer Authorized By:

Jason Vick

Attorney Docket Number:

5550-47-CON2

Receipt Date: 28-SEP-2007
Filing Date:
Time Stamp: 13:33:48

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment was successfully received in RAM $1000
RAM confirmation Number 1920
Deposit Account 191970

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 - . File Size(Bytes) Multi Pages
Number Document Description File Name /Message Digest | Part/.zip| (if appl.)
1041571
1 Application Data Sheet ADS_FORM.pdf no 4
7425f0fddeaaded1 4d614530312¢190ff
Warnings:
Information:
2195089
2 PAT_APP_DRAW_DEC.pdf yes 27
9a1468btb8e29768cf0a1574bad9e8b9
70a188¢c9
Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 18
Claims 19 21
Abstract 22 22
Drawings 23 24
Oath or Declaration filed 25 27
Warnings:
Information:
255278
3 AMEND_PRELIM.pdf yes 4
a26e4c8bd203d57117625181d747d864
20660383
Multipart Description/PDF files in .zip description
Document Description Start End
Preliminary Amendment 1 1
Specification 2 2
Claims 3 3
Applicant Arguments/Remarks Made in an Amendment 4 4
Warnings:
Information:
8423
4 Fee Worksheet (PTO-06) fee-info.pdf no 2
4bdc251def1ddd02d07{6e6aa2f1 7a694
ae76e98
Warnings:
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Information:

Total Files Size (in bytes); 3500361

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

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see
37 CFR 1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date
shown on this Acknowledgement Receipt will establish the filing date of the application.

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary
components for an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the
International Application Number and of the International Filing Date (Form PCT/RO/105) will be issued in due
course, subject to prescriptions concerning national security, and the date shown on this Acknowledgement
Receipt will establish the international filing date of the application.
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PTO/SB/14 (07-07)
Approved for use through 06/30/2010. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1985, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 5550-47-CON-2

Application Data Sheet 37 CFR 1.76

Application Number

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

Title of Invention |~ uMUNICATIONS SYSTEM

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submiited to the Cffice in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2

Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Applicant Information:

Applicant 1

Applicant Authority (®Inventor ‘ (Olegal Representative under 35U.8.C. 117 ‘OParty of Interest under 35 U.S.C. 118

Prefix| Given Name Middle Name Family Name Suffix
Marcos C. Tzannes

Residence Information (Select One) (¢) US Residency () NonUS Residency () Active US Military Service

City | Orinda State/Province | CA ‘ Country of Residence i ‘ us
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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 U.S. Provisional
Application, Serial No. 60/164,134, filed November 9, 1999, entitled “A Method For Randomizing
The Phase Of The Carriers In A Multicarrier Communications System To Reduce The Peak To
Average Power Ratio Of The Transmitted Signal,” the entirety of which provisional application is

incorporated by reference herein.

Field of the Invention

This invention relates to communications systems using multicarrier modulation. More
particularly, the invention relates to multicarrier communications systems that lower the peak-to-
average power ratio (PAR) of transmitted signals.

Background of the Invention

e

In a conventional multicarrier communications system, transmitters communicate over a
communication channel using multicarrier modulation or Discrete Multitone Modulation (DMT).
Carrier signals (carriers) or sub-channels spaced within a usable frequency band of the
communication channel are modulated at a symbol (i.e., block) transmission rate of the system. An
input signal, which includes input data bits, is sent to a DMT transmitter, such as a DMT modem.

The DMT transmitter typically modulates the phase characteristic, or phase, and amplitude of the
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carrier signals using an Inverse Fast Fourier Transform (IFFT) to generate a time domain signal, or -
transmission signal, that represents the input signal. The DMT transmitter transmits the transmission
signal, which is a linear combination of the multiple carriers, to a DMT receiver over the
communication channel.

The phase and amplitude of the carrier signals of DMT transmission signal can be considered
random because the phase and amplitude result .fTom the modulation of an arbitrary sequence of
input data bits comprising the transmitted information. Therefore, under the condition that the
modulated data bit stream is random, the DMT transmission signal can be approximated as having a
Gaussian probability distribution. A bit scrambler is often used in the DMT transmitter to scramble
the input data bits before the bits are modulated to assure that the transmitted data bits are random
and, consequently, that the modulation of those bits produces a DMT transmission signal with a
Gaussian probability distribution.

With an appropriate allocation of transmit power levels to the carriers or sub-channels, such a
system provides a desirable performance. Further, generating a transmission signal with a Gaussian
probability distribution is important in order to transmit a transmission signal with a low peak-to-
average ratio (PAR), or peak-to-average power ratio. The PAR of a transmission signal is the ratio
of the instantaneous peak value (i.e., maximum magnitude) of a signal parameter (e.g., voltage,
current, phase, frequency, power) to the time-averaged value of the signal parameter. In DMT
systems, the PAR of the transmitted signal is determined by the probability of the random
transmission signal reaching a certain peak voltage during the time interval required for a certain
number of symbols. An example of the PAR of a transmission signal transmitted from a DMT

transmitter is 14.5 dB, which is equivalent to having a 1E-7 probability of clipping. The PAR of a
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transmission signal transmitted and received in a DMT communication system is an important
consideration in the design of the DMT communication system because the PAR of a signal affects
the communication system’s total power consumption and component linearity requirements of the
system.

If the phase of the modulated carriers is not random, then the PAR can increase greatly.
Examples of cases where the phases of the modulated carrier signals are not random are when bit
scramblers are not used, multiple carrier signals are used to modulate the same input data bits, and
the constellation maps, which are mappings of input data bits to the phase of a carrier signal, used
for modulation are not random enough (i.e., a zero value for a data bit corresponds to a 90 degree
phase characteristic of the DMT carrier signal and a one value for a data bit corresponds to a —90
degree phase characteristic of the DMT carrier signal). An increased PAR can result in a system
with high power consumption and/or with high probability of clipping the transmission signal. Thus,
there remains a need for a system and method that can effectively scramble the phase of the
modulated carrier signals in order to provide a low PAR for the transmission signal.

Summary of the Invention

The present invention features a system and method that scrambles the phase characteristics
of the modulated carrier signals in a transmission signal. In one aspect, a value is associated with
each carrier signal. A phase shift is computed for each carrier signal based on the 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 phasé characteristics of the carrier

signals.
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In one embodiment, the input bit stream is modulated onto the carrier signals having the
substantially scrambled phase characteristic to produce a transmission signal with a reduced peak-to-
average power ratio (PAR). The value is derived from a predetermined parameter, such as a random
number generator, a carrier number, a DMT symbol count, a superframe count, and a hyperframe
count. In another embodiment, a predetermined transmission signal is transmitted when the
amplitude of the transmission signal exceeds a certain level.

In another aspect, the invention features a method wherein a value is associated with each
carrier signal. The value is determined independently of any input bit value carried by that carrier
signal. A phase shift for each carrier signal is computed based on the value associated with that
carrier 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 signa_l based on a value associated with that carrier signal.
The phase scrambler also combines the phase shift computed for each carrier signal with the phase
characteristic of that carrier signal to substantially scramble the phase characteristic of the carrier
signals. In one embodiment, a modulator, in communication with the phase scrambler, modulates
bits of an input signal onto the carrier signals having the substantially scrambled phase
characteristics to produce a transmission signal with a reduced PAR.

Description of the Drawings

The invention is pointed out with particularity in the appended claims. The advantages of the

invention described above, as well as further-advantages of the invention, may be better understood
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by reference to the following description taken in conjunction with the accompanying drawings, in
which:

Fig. 1 is a block diagram of an embodiment of a digital subscriber line communications
system including a DMT (discrete multitone modulation) transceiver, in communication with a
remote transceiver, having a phase scrambler for substantially scrambling the phase characteristics
of carrier signals; and

Fig. 2 is a flow diagram of an embodiment of a process for scrambling the phase
characteristics of the carrier signals in a transmission signal.

Detailed Description

Fig. 1 shows a digital subscriber line (DSL) communication system 2 including a discrete
multitone (DMT) transceiver 10 in communication with a remote transceiver 14 over a
communication channel 18 using a transmission signal 38 having a plurality of carrier signals. The
DMT transceiver 10 includes a DMT transmitter 22 and a DMT receiver 26. The remote transceiver
14 includes a transmitter 30 and a receiver 34. Although described with respect to discrete multitone
modulation, the principles of the invention apply also to other types of multicarrier modulation, such
as, but not limited to, orthogonally multiplexed quadrature amplitude modulation (OQAM), discrete
wavelet multitone (DWMT) modulation, and orthogonal frequency division multiplexing (OFDM).

The communication channel 18 provides a downstream transmission path from the DMT
transmitter 22 to the remote receiver 34, and an upstream transmission path from the remote
transmitter 30 to the DMT receiver 26. In one embodiment, the communication channel 18 is a pair
of twisted wires of a telephone subscriber line. In other embodiments, the communication channel

18 can be a fiber optic wire, a quad cable, consisting of two pairs of twisted wires, or a quad cable
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that is one of a star quad cable, a Dieselhorst-Martin quad cable, and the like. In a wireless
communication system wherein the transceivers 10, 14 are wireless modems, the communication
channel 18 is the air through which the transmission signal 38 travels between the transceivers 10,
14.

By way of example, the DMT transmitter 22 shown in Fig. 1 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 tran‘sceiver 14 comprises equivalent components as
the DMT transmitter 22. Although this embodiment specifies a detailed description of the DMT
transmitter 22, the inventive concepts apply also to the receivers 34, 36 which have similar
components to that of the DMT transmitter 22, but 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 paraliet QAM symbols 58 in the frequency domain. In particular, the QAM encoder 42
maps the.input serial data bit stream 54 into N parallel quadrature amplitude modulation (QAM)
constellation points 58, or QAM symbols 58, where N represents the number of carrier signals
generated by the modulator 46. The BAT 44 1s 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 10.
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VTo compute a phase shift for each carrier signal, the phase scrambler 66 associates one or
more values with that carrier signal. The phase scrambler 66 determines each value for a carrier
signal independently of the QAM symbols 58, and, therefore, independently of the bit value(s)
modulated onto the carrier signal. The actual value(s) that the phase scrambler 66 associates with
each carrier signal can be derived from one or more predefined parameters, such as a pseudo-random
number generator (pseudo-RNG), a DMT carrier number, a DMT symbol count, a DMT superframe
count, a DMT hyperframe count, and the like, as described in more detail below. Irrespective of the

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

~ remote receiver 34 so that the value associated with a given carrier signal is known 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 value that 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 informs the other of the associated value. For
example, in one embodiment the DMT transmitter 22 can derive the value from a pseudo-RNG and
then transmit the generated value to the remote receiver 34. In another embodiment, the remote
receiver 34 similarly derives the value from the same pseudo-RNG and the same seed as used by the
transmitter (i.c., the transmitter pseudo-RNG produces the same series of random numbers as the
receiver pseudo-RNG).

As another example, the DMT transmitter 22 and the remote receiver 34 can each maintain a
symbol counter for counting DMT symbols. The DMT transmitter 22 increments its symbol counter
upon transmitting a DMT symbol; the remote receiver 34 upon receipt. Thus, when the DMT
transmitter 22 and the remote receiver 34 both use the symbol count as a value for computing phase
shifts, both the DMT transmitter 22 and remote receiver 34 “know” that the value is associated with
a particular DMT symbol and with each carrier signal of that DMT symbol.

Values can also be derived from other types of predefined parameters. For example, if the
predefined parameter is the DMT carrier number, then the value associated with a particular carrier
signal is the carrier number of that signal within the DMT symbol. The number of a carrier signal

represents the location of the frequency of the carrier signal relative to the frequency of other carrier
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signals within a DMT symbol. For example, in one embodiment the DSL communication system 2
provides 256 carrier signals, each separated by a frequency of 4.3125 kHz and spanning the
frequency bandwidth from 0 kHz to 1104 kHz. The DMT transmitter 22 numbers the carrier signals
from O to 255. Therefore, “DMT carrier number 50” represents the 51st DMT carrier signal which is
located at the frequency of 215.625 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 superframe count reaches 255.

Accordingly, it is seen that some predefined parameters produce values that vary from carrier
signal to carrier signal. For example, when the predefined 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.

10
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Other predefined parameters produce values that vary from DMT symbol 70 to DMT éymbol
70. For example, when the predefined parameter is the symbol count, the superframé count, or
hyperframe count, 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 over time. Any one or combination of the predefined parameters can provide values for input
to the equation that computes a phase shift for a given carrier signal.

In one embodiment, the phase scrambling is used to avoid clipping of the transmission signal
38 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 115) the phase shift that is used to adjust the
phase characteristic of each carrier signal. The amount of the phase shift combined with the phase
characteristic of each QAM-modulated carrier signal depends upon the equation used and the one or
more values associated with that carrier signal.

The DMT transmitter 22 then combines (step 120) the phase shift computed for each carrier
signal with the phase characteristic of that carrier signal. By scrambling the phase characteristics of

the carrier signals, the phase scrambler 66 reduces (with respect to unscrambled phase

characteristics) the combined PAR of the plurality of carrier signals and, consequently, the

11
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transmission signal 38. The following three phase shifting examples, PS #1 — PS #3, illustrate
methods used by the phase scrambler 66 to combine a computed phase shift to the phase
characteristic of each carrier signal.

Phase Shifting Example #1

Phase shifting example #1 (PS #1) corresponds to adjusting the phase characteristic of the

QAM-modulated carrier signal associated with a carrier number N by N x % , modulo (mod) 2x. In

this example, a carrier signal having a carrier number N equal to 50 has a phase shift added to the
phase characteristic of that carrier signal equal to 50x %(modZn) = %]I’ . 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 [x—73£(mod 27) =z . The carrier signal with a carrier number N equal to 0 has no phase

shift added to the phase characteristic of that carrier signal.
Phase Shifting Example #2

Phase shifting example #2 (PS #2) corresponds to adjusting the phase characteristic of the

QAM-modulated carrier signal associated with a carrier number N by (N + M) x % , mod 27, 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 2r)= % . The carrier signal with the same carrier number N equal
to 50 on the next DMT symbol count M equal to 9 has a phase shift added to the phase characteristic

of that carrier signal equal to (50+9) X-Z—(mod 2r)= 37”

12
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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 (X, ) x % , mod 27, where Xy

is an array of N pseudo-random numbers. In this example, a carrier signal having a carrier number
N equal to 5 and Xy equal to {3, 8, 1,4, 9, 5, ...] has a phase shift added to the phase characteristic

of the carrier signal that is equal to (9) x %(mod 27) = z (Note that 9 is the 5" value in Xn.) The

3
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 2r) = ST” .

It is to be understood that additional and/or different phase shifting techniques can be used by
the phase scrambler 66, and that PS #1, #2, and #3 are merely illustrative examples of the principles
of the invention. The DMT transmitter 22 then combines (step 130) the carrier signals to form the
transmission signal 38. If the transmission signal is not clipped, as described below, the DMT
transmitter 22 consequently transmits (step 160) the transmission signal 38 to the remote receiver 34.
Clipping of Transmission Signals

A 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 of the transmission signal 38 (i.e., clipping). For example, a particular DMT symbol 70
clips in the time domain when one or more time domain samples in that DMT symbol 70 are larger

than the maximum allowed digital value for the DMT symbols 70.. In multicarrier communication
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systems when clipping occurs, the transmission signal 38 does not accurately represent the input
serial data bit signal 54.

In one embodiment, the DSL communication system 2 avoids the clipping of the
transmission signal 38 on a DMT symbol 70 by DMT symbol 70 basis. The DMT transmitter 22
detects (step 140) the clipping of the transmission signal 38. If a particular DMT symbol 70 clips in
the time domain to produce a clipped 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 (i.e., independent of) the modulated input data
bit stream 54; it is a bit value pattern that is recognized by the remote receiver 34 as a substituted
signal. In one embodiment, the predefined transmission signal 78 is a known pseudo-random
sequence pattern that is easily detected by the remote receiver 34. In another embodiment, the
predefined transmission signal 78 is an “all zeros” signal, which is a zero voltage signal produced at
the DMT transmitter 22 output (i.e., zero volts modulated on all the carrier signals). In addition to
easy detection by the remote receiver 34, the zero voltage signal reduces the power consumption of
the DMT transmitter 22 when delivered by the DMT transmitter 22. Further, a pilot tone is included
in the predefined transmission signal 78 to provide a reference signal for coherent demodulation of
the carrier signals in the remote receiver 34 during reception of the predefined transmission signal
78.

After the remote receiver 34 receives the transmission signal 38, the remote receiver 34

determines if the transmission signal 38 is equivalent to the predefined transmission signal 78. In
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one embodiment, when the remote receiver 34 identifies the predefined transmission signal 78, the
remote receiver 34 ignores (i.e., discards) the predefined transmission signal 78.

Following the transmission of the predefined transmission signal 78, the phase scrambler 66
shifts (step 120) the phase characteristic of the QAM-modulated carrier signals (based on one of the
predefined parameters that 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.

After transmission of the predefined transmission signal 78, the DMT transmitter 22 again
attempts to send the same bit values that produced the clipped transmission signal 38 in a subsequent
DMT symbol 70°. Because the generation of phase shifts in this embodiment is based on values that
vary over time, the phase shifts computed for the subsequent DMT symbol 70° are different than
those that were previously computed for the DMT symbol 70 with the clipped time domain sample.
These different phase shifts are combined to the phase characteristics of the modulated carrier
signals to produce carrier signals of the subsequent DMT symbol 70 with different phase
characteristics than the carrier signals of the DMT symbol 70 with the clipped time domain sample.

DMT communication systems 2 infrequently produce transmission signals 38 that clip (e.g.,
approximately one clip every 10’ time domain samples 70). However, if the subsequent DMT
symbol 70’ includes a time domain sample that clips, then the predefined transmission signal 78 is
again transmitted (step 150) to the remote receiver 34 instead of the clipped transmission signal 38.

The clipping time domain sample may be on the same or on a different carrier signal than the
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previously clipped DMT symbol 70. The DMT transmitter 22 repeats the transmission of the
predefined transmission signal 78 until the DMT transmitter 22 produces a subsequent DMT symbol
70’ that is not clipped. When the DMT transmitter 22 produces a DMT symbol 70’ that is not
clipped, the DTM transmitter 22 transmits (step 160) the transmission signal 38 to the remote
receiver 34. The probability of a DMT symbol 70 producing a transmission signal 38 that clips in
the time domain depends on the PAR of the transmission signal 38. .

For example, the following phase shifting example, PST #4, illustrates the method used by
the phase scrambler 66 to combine a different phase shift to the phase characteristic of each carrier
signal to avoid the clipping of the transmission signal 38.

Phase Shifting Example #4

Phase shifting example #4 (PS #4) corresponds to adjusting the phase characteristic of the

carrier signal associated with a carrier number N by%x (M + N), mod 2n, where M is the DMT

symbol count. In this example, if‘the DMT symbol 70 clips when the DMT symbol count M equals
5, the predefined transmission signal 78 is transmitted instead of the current clipped transmission
signal 38. On the following DMT symbol period, the DMT count M equals 6, thereby causing a
different set of time domain samples to be generated for the subsequent DMT symbol 70°, although
the QAM symbols 58 used to produce both DMT symbols 70, 70° are the same.

If this different set of time domain samples (and consequently the transmission signal 38) is
not clipped, the DMT transmitter 22 sends the transmission signal 38. If one of the time domain
samples in the different set of time domain samples 70 (and consequently the transmission signal 38)
is clipped, then the DMT transmitter 22 sends the predefined transmission signal 78 again. The

process continues until a DMT symbol 70 is produced without a time domain sample 70 that is
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clipped. In one embodiment, the transmitter 22 stops attempting to produce a non-clipped DMT
symbol 70’for the particular set of QAM symbols 58 after generating a predetermined number of
clipped DMT symbols 70°. At that moment, the transmitter 22 can transmit the most recently
produced clipped DMT symbol 70° or the predetermined transmission signal 78.

The PAR of the DSL communication system 2 is reduced because the predefined
transmission signal 78 is sent instead of the transmission signal 38 when the DMT sy_mbol 70 clips.
For example, a DMT communication system 2 that normally has a clipping probability of 107 for
the time domain transmission signal 38 can therefore operate with a 10” probability of clipping and
a lower PAR equal to 12.8 dB (as compared to 14.5 dB). When operating at a 107 probability of

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

S

experiences one clipped DMT symbol 70 out of every % ,or 195 DMT symbols 70. This results

in the predefined (non-data carrying) transmission signal 78 being transmitted, on average, once
every 195 DMT symbols. Although increasing thé probability of clipping to 107 results in
approximately a 0.5% (1/195) decrease in throughput, the PAR of the transmission signal 38 is
reduced by 1.7 dB, which reduces transmitter complexity in the form of power consumption and
component linearity.

While the invention has been shown and described with reference to specific preferred
embodiments, it should be understood by those skilled in the art that various changes in form and
detail may be made fherein without departing from the spirit and scope of the invention as defined
by the following claims. For example, although the specification uses DSL to describe the
invention, it is to be understood that various form of DSL can be used, e.g., ADSL, VDSL, SDSL,

HDSL, HDSL2, or SHDSL. It is also to be understood that the principles of the invention apply to
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various types of applications transported over DSL systems (e.g., telecommuting, video

conferencing, high speed Internet access, video-on demand).
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‘What is Claimed:

1. In a multicarrier modulation system including a first transceiver in communication
with a second transceiver using a transmission signal having a plurality of carrier signals for
modulating an input bit stream, each carrier signal having a phase characteristic associated
with the input bit stream, a method for scrambling the phase characteristics of the carrier
signals comprising:

associating 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. The method of claim 1 further comprising modulating bits of the input bit stream
onto the carrier signals having the substantially scrambled phase characteristics to produce a

transmission signal with a reduced peak-to-average power ratio (PAR).

3. The method of claim 1 further comprising independently deriving the value

associated with each carrier signal at each transceiver.

4. The method of claim 1 further comprising transmitting the value associated with each

carrier signal from one transceiver to the other transceiver.
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5.

The method of claim 1 further comprising maintaining synchronization between the

transceivers using the value associated with each carrier signal.

10.

11.

12.

13.

14.

The method of claim 1 wherein the value varies with each carrier 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 of claim 8 wherein the predefined parameter is a carrier number.

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

The method of claim 1 further comprising transmitting a predetermined transmission

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

15.

The method of claim 14 wherein the predetermined transmission signal comprises a

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

pilot tone.

17. The method of claim 16 wherein the pilot tone is used to maintain timing

synchronization between the first transceiver and the second transceiver.

18. The method of claim 15 wherein each bit value in the predetermined pattern of bits

is a zero value.

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

random sequence pattern.

20. In a multicarrier modulation system including a first transceiver in
communication with a second transceiver using a transmission signal having a plurality of
carrier signals for modulating an input bit stream, each carrier signal having a phase
characteristic with the input bit stream, a method for scrambling the phase characteristics of
the carrier signals comprising:

associating each carrier signal with a value determined independently of any input bit

value 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 scrambliné of the phase characteristic of each carrier signal includes associating a value with
each carrier signal and computing a phase shift for each carrier signal based on the value associated
with that carrier signal. The value is determined independently of any input bit value carried by that
carrier signal. The phase shift computed for each carrier signal is combined with the phase
characteristic of that carrier signal so as to substantially scramble the phase characteristic of the
carrier signals. Bits of an input signal are modulated onto the carrier signals having the substantially

scrambled phase characteristic to produce a transmission signal with a reduced PAR.
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