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I, Dr. Marc Moonen, declare that:

I. INTRODUCTION

1. I have been retained by Nokia of America Corp. (“Nokia”), (to whom
I will refer to as Petitioners) for this inter partes review proceeding (which I may
refer to at times as an “IPR”).

2. I have been asked to consider whether certain references disclose,
teach, and/or suggest the features recited in Claims 1-20 of U.S. Patent No.
7,991,122 (“the *122 Patent”).

3. I understand that the 122 Patent is assigned to Adaptive Spectrum
and Signal Alignment Inc.

4. I have been asked to provide an independent analysis of the *122
Patent in view of the asserted prior art publications cited in the Petition. This
Declaration is limited to those issues.

5. I am not, and never have been, an employee of Adaptive Spectrum
and Signal Alignment Inc. I am not receiving compensation for this Declaration
beyond my normal hourly fees based on my time actually spent analyzing and
documenting my opinions herein on the *122 Patent, the asserted prior art
publications cited in this Declaration and in the Petition, and the issues related

thereto. My compensation is not related to the outcome of this proceeding, and I
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will not receive any additional compensation based on the outcome of any IPR or
other proceeding involving the 122 Patent.

6. I have personal knowledge of the facts and opinions stated herein and,
if called as a witness, could and would testify competently to them under oath.

II. QUALIFICATIONS

7. All of my opinions stated in this Declaration are based on my own
personal knowledge and professional judgment. In forming my opinions, I have
relied on my knowledge and experience in the field of digital signal processing and
digital communications.

8. I have been a Full Professor at KU Leuven, Belgium, since 2004. 1
obtained a PhD degree from KU Leuven in 1990, and have been a PhD- and
postdoctoral visiting researcher at the University of Stanford, University of
Minnesota, and Delft University of Technology, and visiting professor at ALaRI,
University of Lugano. I served as President of EURASIP (European Association
for Signal Processing, first term 2007-2008, second term 2011-2012), and as IEEE
Signal Processing Society Vice President-Publications (2021-2023). I am a Fellow
of the IEEE (2007), Fellow of EURASIP (2018), recipient of the EURASIP
Meritorious Service Award (2020), the IEEE Signal Processing Society Claude

Shannon-Harry Nyquist Technical Achievement Award (2024), and co-recipient of
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the EU/CELTIC Excellence Award (for EU/CELTIC Project ‘BANITS’, 2008) as
well as 10 journal/conference best paper awards.

9. For over 25 years I headed a team of 15+ PhD- and postdoctoral
researchers in the field of numerical algorithms and signal processing for digital
communications, digital audio- and speech processing. I have supervised/co-
supervised 60 defended PhD-theses, authored/co-authored 300+ journal papers (of
which 175+ in IEEE journals) and 400+ international conference papers (of which
150+ in IEEE conferences). Link Google Scholar:

https://scholar.google.com/citations?user=0X95vYsAAAAJ.

10. My research has consistently had a strong industry focus, e.g., with
over twenty years of ongoing cooperation in the area of digital subscriber lines
(DSL) with Nokia Bell Labs (formerly Alcatel/Alcatel-Bell/Alcatel-Lucent), which
has resulted in 10+ patents/patent applications as well as several (DSL)
standardization contributions. Link Nokia Bell Labs Collaboration:

https://www.bell-labs.com/institute/blog/ku-leuven-professor-reflects-20-

years-collaboration-bell-labs/. I am also a co-founder of conneXounds, a

company developing BYOD audio technology for hybrid meeting environments.

Link conneXounds: www.connexounds.com.

11.  Around the time of filing of '122, my DSL-related research was

focused on Dynamic Spectrum Management (DSM). DSM exploits the multi-user
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aspect of the DSL network in an attempt to mitigate the negative effects of
crosstalk. On a spectral level DSM involves modifying the power spectral densities
(PSD) of the different modems in a network to prevent multiple modems from
transmitting in bands where crosstalk is significant, while at the same time a
minimum quality of service must be guaranteed for all users. Together with
Raphael Cendrillon (PhD candidate working under my supervision), an algorithm
was developed that finds the optimal solution to the spectrum management
problem, referred to as Optimal Spectrum Management (OSM). OSM solves the
problem with a reasonable complexity and leads to significant increases in data-
rate (up to 300%) over existing state-of-the-art (heuristic) DSM algorithms. OSM
has been the subject of several conference and journal publications as well as an
Alcatel patent, and has been agreed for inclusion in the American DSL standards.

III. COMPENSATION

12. I am being compensated for my work on this matter at the rate of $300
per hour, plus expenses. My fees are not contingent upon the outcome of this
litigation.

IV. MATERIALS CONSIDERED

13. I have reviewed the materials listed below.

Exhibit Short Name Description
Ex. 1001 ’122 Patent U.S. Patent No. 7,991,122
4
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Exhibit Short Name Description
Ex. 1002 Declaration Declaration of Dr. Marc Moonen
Ex. 1003 Cv Curriculum Vitae of Dr. Marc Moonen
Ex. 1004 ’122 File History | File History of U.S. Patent No. 7,991,122
Ex. 1005 Savoor ;JI.S. Patent Number 7,400,720 to Savoor et
. U.S. Patent Application Publication Number
Ex. 1006 Tsatsanis | 506/0029148 to Tsatsanis
“BLAST Training: Estimating Channel
Ex. 1007 Marzetta Characteristics for High Capacity Space-
Time Wireless” by Marzetta
Ex. 1008 Rezvani U.S. Patent Number 7,357,049 to Rezvani
Docket Control Order, Adaptive Spectrum
Ex. 1009 Docket Control | and Signal Alignment, Inc. v. AT&T Inc., et
) Order al., Case No. 2:24-cv-00029-JRG-RSP (E.D.
Tex. July 22, 2024) ECF No. 84.
Order Focusing Patent Claims and Prior Art
Order Foeusin to Reduce Costs, Adaptive Spectrum and
Ex. 1010 Claims & Signal Alignment, Inc. v. AT&T Inc., et al.,
Case No. 2:24-cv-00029-JRG-RSP (E.D.
Tex. July 22, 2024) ECF No. 104.
Defendants” Motion to Transfer Venue
Based on the Parties’ Contractual Forum-
Selection Clause, and Alternatively, Motion
Ex. 1011 Motion to to Stay Case Pending Arbitration, Adaptive
) Transfer Spectrum and Signal Alignment, Inc. v.
AT&T Inc., et al., Case No. 2:24-cv-00029-
JRG-RSP (E.D. Tex. July 22, 2024) ECF No.
92 (Redacted)

14. Ihave also relied on my own education, knowledge, and experience in

the relevant art.
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15. Thave also considered the understanding of a person of ordinary skill
around the time of the invention of the 122 Patent.

V. LEGAL STANDARDS

16. Iam not an attorney and do not offer opinions on the law in this
Declaration.

17. In forming my analyses and conclusions expressed here in this
Declaration, I have applied the legal principles described in the following
paragraphs, which were provided to me by counsel for the Petitioners.

18. Tused my understanding of the following legal principles set forth in
this section in reaching my opinions.

19. Iunderstand that, in this proceeding, Petitioners have the burden of
proving that the challenged claims are invalid by a preponderance of the evidence.

A. Obviousness

20. I'have been informed that a claim is invalid as obvious under 35 U.S.C.
§ 103 (AIA) if the differences between the claimed subject matter and the prior art
are such that the subject matter as a whole would have been obvious at the time of
the invention to a person of ordinary skill in the art. I have been informed that the
following matters are relevant to determining whether the claimed invention would
have been obvious: (1) the scope and content of the prior art, (2) the difference or

differences between the patent claim and the prior art, (3) the level of ordinary skill
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in the art at the time the invention of the patent, and (4) any secondary considerations
or objective indicia of non-obviousness.

21. I have been informed that the combination of familiar elements
according to known methods is likely to be obvious when it does no more than yield
predictable results. When a claim simply arranges prior art elements with each
performing the same function it had been known to perform and yields no more than
one would expect from such an arrangement, then such a combination is obvious.
When a patent claims a structure already known in the prior art altered by the mere
substitution of one element for another known in the field, the combination is likely
to be obvious unless the combination yields an unpredictable result.

22. 1 have been informed that when a work is available in one field of
endeavor, design incentives and other market forces can prompt variations of it,
either in the same field or a different one. If a person of ordinary skill in the art can
implement a predictable variation, such a variation is likely unpatentable. For the
same reason, if a technique has been used to improve one device, and one of ordinary
skill in the art would recognize that it would improve similar devices in the same
way, using the technique is obvious unless its actual application is beyond his or her
skill. One question to consider is whether the improvement is more than predictably

using prior art elements according to their established functions.
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23. 1 have been informed that it may often be necessary, in a validity
analysis, to consider whether there was an apparent reason to combine the known
elements in the fashion claimed by the patent at issue. This can be accomplished by
looking to interrelated teachings of multiple patents or other publications or pieces
of prior art; the effects of demands known to the design community or present in the
marketplace; and the background knowledge possessed by a person of ordinary skill
in the art.

24. 1 have been informed that a validity analysis need not seek out precise
teachings directed to the specific subject matter of the challenged claim; it is
appropriate to take account of the inferences and creative steps that a person of
ordinary skill in the art would employ. I have been informed that a person of ordinary
skill in the art is a person of ordinary creativity, not an automaton.

25. 1 have been informed that a claim composed of several elements is not
proved obvious merely by demonstrating that each element was, independently,
known in the prior art. I have been informed that it can be important to identify a
reason that would have prompted a person of ordinary skill in the art in the relevant
field to combine the elements in the way the claimed new invention does. I am told
that one way that subject matter can be proved obvious is by noting there existed at
the time of the invention a known problem for which there was an obvious solution

encompassed by the patent’s claims. I have been informed that any need or problem
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known in the field of endeavor at the time of the claimed invention and addressed
by the patent can provide a reason for combining the elements in the manner claimed.

26. 1 have been informed that one should not assume that a person of
ordinary skill in the art attempting to solve a problem will be led only to those
elements of prior art designed to solve the same problem. Instead, I have been
informed that since familiar items may have obvious uses beyond their primary
purposes, in many cases a person of ordinary skill in the art will be able to fit the
teachings of multiple prior art references together like pieces of a puzzle.

27. 1 have been informed that, when there is a design need or market
pressure to solve a problem and there are a finite number of identified, predictable
solutions, persons of ordinary skill in the art have good reason to pursue the known
options within their technical grasp. If this leads to the anticipated success, the
product was likely not accomplished by innovation but by using ordinary skill and
common sense. I have been informed that, in such an instance, the fact that the
combination was obvious to try may show that the combination was obvious.

28. 1 have been informed that, when determining whether a claimed
combination would have been obvious, the correct analysis is not whether a person
of ordinary skill in the art, writing on a blank slate, would have chosen the particular
combination of elements described in the claim. Instead, I have been informed that

the correct analysis considers whether a person of ordinary skill in the art, facing the
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wide range of needs created by developments in the field of endeavor, would have
seen a benefit to selecting the combination claimed.

29. I have been informed that, when determining whether a claimed
invention is obvious, any “secondary considerations” of non-obviousness identified

by the patentee should also be considered. These secondary considerations can

include:

. commercial success of the invention, causally related to the
invention itself rather than to companion factors, such as
advertising or attractive packaging;

. the invention taught away from the technical direction followed
by those skilled in the art;

o a long-felt but unsatisfied need for the invention while the needed
implementing arts and elements had long been available;

o the invention achieves results unexpected to those skilled in the
art;

o copying of the invention by competitors as distinguished from
their independent development;

o unsuccessful attempts by those skilled in the art to make the

invention;

o acquiescence by the industry to the patent’s validity by honoring

the patent through taking licenses or not infringing the patent, or

10
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both; and

o skepticism, disbelief in or incredulity by those skilled in the art

that the patentee's approach worked.

30. Ihave been informed that, for the above information to impact the
obviousness of a patent claim, there must be a nexus between the alleged
secondary considerations and the claims. In addition, I have been informed that the
burden of introducing evidence of secondary considerations generally is on the
Patent Owner. If the Patent Owner or its expert should assert secondary
considerations of non-obviousness, I reserve the right to provide a Declaration
addressing assertions of non-obviousness due to secondary considerations.

B. Claim Construction

31. I have been informed that claim terms are typically given their plain
and ordinary meanings, as would have been understood by a person of ordinary skill
in the art at the time of the earliest alleged priority date. I have further been informed
that when considering the meaning of any terms in the challenged claims of the 122
Patent, I should apply the plain and ordinary meaning of those terms. I have further
been informed that in considering the meaning of the claims, one must consider the
language of the claims, the specification, and the prosecution history of record.

32. Ihave been informed that, in general, a preamble limits the invention

if it recites essential structure or steps, or if it is necessary to give life, meaning,

11
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and vitality to the claim. I have further been informed that a preamble is not
limiting where a patentee defines a structurally complete invention in the claim
body and uses the preamble only to state a purpose or intended use for the
invention. I have further been informed that dependence on a particular disputed
preamble phrase for antecedent basis may limit claim scope because it indicates a
reliance on both the preamble and claim body to define the claimed invention. I
have further been informed that clear reliance on the preamble during prosecution
to distinguish the claimed invention from the prior art transforms the preamble into
a claim limitation because such reliance indicates use of the preamble to define, in
part, the claimed invention.

VI. PERSON OF ORDINARY SKILL IN THE ART

33.  Assuming that the *122 Patent is entitled to its earliest alleged priority
date of June 2, 2005 (see Ex. 1001, 1), based on my knowledge and experience, I
was a person of ordinary skill in the art as of June 2, 2005, and can provide
opinions regarding the knowledge of a person of ordinary skill in the art as of that
time. My opinions herein are, where appropriate, based on my understandings as to
a person of ordinary skill in the art at that time.

34. Tunderstand that factors that are pertinent to a determination of the level
of ordinary skill in the art include: (1) the educational level of the inventor; (2) the

type of problems encountered in the art; (3) the prior art solutions to those problems;

12
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(4) the rapidity with which innovations are made; (5) the sophistication of the
technology; and (6) and the educational level of workers active in the field.

35. Based on the materials and information I have reviewed and based on
my experience in the technical areas relevant to the *122 Patent, a person of
ordinary skill in the art at the time of the alleged invention of the *122 Patent
would have had at least a Bachelor’s Degree in electrical engineering, computer
engineering, or similar discipline and had approximately two years of experience
with electronic communication systems and familiarity with standards governing
DSL systems. A person with a different degree but with additional relevant
experience could still qualify if the additional experience compensates for the
different educational background.

VII. SUMMARY OF OPINIONS

36. I have been asked to consider whether the claims of the 122 Patent
are obvious over certain prior art references. As explained in detail in the following
sections, it is my opinion that:

e Ground 1A: Claims 1-6, 8, and 10-18 are rendered obvious in view of
U.S. Patent Application Publication Number 2006/0029148 to
Tsatsanis (“Tsatsanis”).

¢ Ground 1B: Claims 1-20 are rendered obvious by Tsatsanis in view of

U.S. Patent Number 7,400,720 to Savoor et al. (“Savoor”).

13
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e Ground 2: Claims 5 and 18 are rendered obvious over Tsatsanis in

view of U.S. Patent No. 7,356,049 to Rezvani (“Rezvani”).

37. The following table is a summary of the above enumerate grounds:
Ground | Prior Art Claims
1A Tsatsanis 1-6, 8, and 10-18
1B Tsatsanis and Savoor 1-20
2 Tsatsanis and Rezvani 5 and 18

VIII. OVERVIEW OF THE 122 PATENT

38.

been asked to evaluate, are Claims 1-20. I have reproduced the challenged claims

below:

The claims of the *122 Patent that are being challenged, and that [ have

Claim

Recitation

1[pre]

A method of adding a new DSL line set to an already-
operating DSL line set, the method comprising:

1[a]

collecting operational data, via a data collection unit, from
the new DSL line set and the already-operating DSL line set;

1[b]

performing, via an analysis unit coupled to the collection
unit, the following operations: analyzing the collected operational
data; determining an operational configuration for at least one
DSL line in the new DSL line set that will allow the new DSL line
set to join the already-operating DSL line set without disrupting
the already-operating DSL line set;

1[c]

evaluating data received by the new DSL line set; and
evaluating data received by the already-operating DSL line set;
and

1[d]

sending control signals, via a control signal generator
coupled to the analysis unit, to the new DSL line set and to the
already-operating DSL line set, further wherein the control signals
comprise signals controlling operation of at least one of the

14
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following: the new DSL line set; or the already-operating DSL
line set; and

1[e]

wherein the controller is configured to evaluate whether
crosstalk from the new DSL line set affects the already-operating
DSL line set.

The method of claim 1 wherein the controller is configured
to evaluate whether crosstalk from the new DSL line set affects
the already-operating DSL line set by measuring crosstalk levels
resulting from transmitting data using the at least one DSL line in
the new DSL line set and the already-operating DSL line set
concurrently.

The method of claim 1 wherein the already-operating DSL
line set comprises at least one of the following: a vectored DSL
line set; a single DSL line; or a plurality of DSL lines; and further
wherein the new DSL line set comprises: a single DSL line; or a
plurality of DSL lines.

The method of claim 1 further comprising configuring
operation of the already-operating DSL line set to prevent
disruption of the already-operating DSL line set by the new DSL
line set, wherein configuring operation of the already-operating
DSL line set is performed either: before transmitting data using
the at least one DSL line in the new DSL line set and the already-
operating DSL line set concurrently; or after evaluating
concurrent use of the new DSL line set and the already-operating
DSL line set.

The method of claim 1 wherein determining the operational
configuration for the at least one DSL line in the new DSL line set
comprises using orthogonal training sequences on a plurality of
DSL lines in the new DSL line set to permit independent
identification of the plurality of DSL lines in the new DSL line set
during simultaneous training.

The method of claim 1 wherein determining the operational
configuration for the at least one DSL line in the new DSL line set
comprises setting at least one transmit power level of the at least
one DSL line in the new DSL line set to prevent disruptive
crosstalk in the already-operating DSL line set.

The method of claim 6 wherein setting the at least one
transmit power level of the at least one DSL line in new DSL line
set to prevent disruptive crosstalk in the already-operating DSI

15
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line set comprises using at least one of the following to limit
transmit power of the at least one DSL line in the new DSL line
set: CARMASK; PSDMASK; MAXNOMATP; MAXNOMPSD;
MAXRXPWR; RFIBANDS; MAXSNRM; BCAP[n]; Rmax;
upstream Power “Back-Off’; a carrier mask operational
parameter; a PSD operational parameter; a data rate operational
parameter; a bit cap operational parameter; or a margin
operational parameter.

The method of claim 1 wherein determining the operational
configuration for the at least one DSL line in the new DSL line set
comprises limiting data transmission by the at least one DSL line
in the new DSL line set to at least one tone set configured to
prevent disruptive crosstalk in the already-operating DSL line set.

The method of claim 1 wherein the control signals sent to
the new DSL line set and the already-operating DSL line set
comprise signals controlling at least one of the following:
CARMASK; PSDMASK; RFIBANDS; BCAP[n]; a carrier mask
operational parameter; a PSD operational parameter; a bit cap
operational parameter; or a margin operational parameter.

10

The method of claim 1 wherein the already-operating DSL
line set is a vectored DSL line set; further wherein the method
further comprises adjusting operation of the vectored DSL line set
to integrate the new DSL line set into vectored operation with the
vectored DSL line set.

11[pre]

The method of claim 10 wherein adjusting operation of the
vectored DSL line set to integrate the new DSL line set into
vectored operation with the vectored DSL line set comprises:

11]a]

obtaining vector channel and noise information for the new
DSL line set and for the already-operating DSL line set; and

11[b]

performing vectoring based on the obtained vector channel
and noise information.

12

The method of claim 10 wherein adjusting operation of the
vectored DSL line set to integrate the new DSL line set into
vectored operation with the vectored DSL line set comprises
configuring operation of the vectored DSL line set to integrate the
new DSL line set into vectored operation with the vectored DSL
line set after evaluating concurrent use of the new DSL line set
and the already-operating DSL line set.

16
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13

The method of claim 10 wherein adjusting operation of the
vectored DSL line set to integrate the new DSL line set into
vectored operation with the vectored DSL line set comprises
configuring operation of the new DSL line set to integrate the new
DSL line set into vectored operation with the vectored DSL line
set after evaluating concurrent use of the new DSL line set and the
already-operating DSL line set.

14[pre]

a controller comprising:

14]a]

a data collection unit configured to collect operational data
from a new DSL line set and an already-operating DSL line set;

14[b]

an analysis unit coupled to the collection unit, wherein the
analysis unit is configured to: analyze the collected operational
data; determine an operational configuration for at least one DSL
line in the new DSL line set that will allow the new DSL line set
to join the already-operating DSL line set without disrupting the
already-operating DSL line set;

14[c]

evaluate data received by the new DSL line set; and
evaluate data received by the already-operating DSL line set; and

14[d]

a control signal generator coupled to the analysis unit,
wherein the control signal generator is configured to send control
signals to the new DSL line set and to the already-operating DSL
line set, further wherein the control signals comprise signals
controlling operation of at least one of the following: the new DSL
line set; or the already-operating DSL line set; and

14[e]

wherein the controller is configured to evaluate whether
crosstalk from the new DSL line set affects the already-operating
DSL line set.

15

The controller of claim 14 wherein the operational
configuration for the at least one DSL line in the new DSL line set
comprises setting transmit power for the at least one DSL line in
the new DSL line set.

16

The controller of claim 14 wherein the controller is
configured to obtain vector channel and noise information for the
new DSL line set and the already-operating DSL line set.

17

The controller of claim 14 wherein the already-operating
DSL line set comprises at least one of the following: is a vectored
DSL line set; a single DSL line; or a plurality of DSL lines.

18

The controller of claim 14 wherein the operational
configuration for at least one DSL line in the new DSL line set

17
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comprises orthogonal training sequences on a plurality of DSL
lines in the new DSL line set to permit independent identification
of the plurality of DSL lines in the new DSL line set during
simultaneous training.

19

The controller of claim 14 wherein the control signals sent
to the new DSL line set and the already-operating DSL line set
comprise signals controlling at least one of the following:
CARMASK; PSDMASK; RFIBANDS; BCAP[n]; a carrier mask
operational parameter; a PSD operational parameter; a bit cap
operational parameter; or a margin operational parameter.

20[pre]

A computer program product comprising:

20[a]

a machine readable medium; and program instructions
contained in the machine readable medium, the program
instructions specifying a method of training a new DSL line set to
join an already-operating DSL line set, the method comprising:

20[b]

collecting operational data, via a data collection unit, from
the new DSL line set and the already-operating DSL line set;

20]c]

performing the following operations, via an analysis unit
coupled to the collection unit: analyzing the collected operational
data determining an operational configuration for at least one DSL
line in the new DSL line set that will allow the new DSL line set
to join the already-operating DSL line set without disrupting the
already-operating DSL line set;

20[d]

evaluating data received by the new DSL line set; and
evaluating data received by the already-operating DSL line set;
and

20][e]

sending control signals, via a control signal generator
coupled to the analysis unit, to the new DSL line set and to the
already-operating DSL line set, further wherein the control signals
comprise signals controlling operation of at least one of the
following: the new DSL line set; or the already-operating DSL
line set; and

20[f]

wherein the controller is configured to evaluate whether
crosstalk from the new DSL line set affects the already-operating
DSL line set.

18
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A. Prosecution History

39. The ’122 Patent was filed as U.S. Patent Application No. 11/345,215
(“the ’215 Application) on February 1, 2006. Ex. 1001, Cover. In the only non-final
rejection, Claims 1-13 and 20 were rejected under 35 U.S.C. § 102(e) as being
anticipated by U.S. Patent Application Publication Number 2007/0019681
(“Wang”). Ex. 1004, p. 393. Claims 14-19 were indicated as allowable subject
matter, and the Examiner stated that the prior art fails to “teach the combination of
elements, i.e., data collection unit, analysis unit, etc. and their functions of a
controller as recited in the independent claim 14.” Ex. 1004, p. 396. The Applicant
amended the other independent claims to incorporate the limitations of Claim 14,
and a Notice of Allowance then issued. Ex. 1004, pp. 498-505, 516.

B. Priority Date

40. I understand that the *122 Patent has a filing date of February 1, 2006.
Ex. 1001, 1. I understand that the 122 Patent claims priority to two provisional
applications: provisional application No. 60/686,544 (filed June 2, 2005) and
provisional application no. 60/698,112 (filed July 10, 2005). For purposes of this
Declaration, I have assumed that the earliest alleged priority date of the *122 Patent
1s not earlier than June 2, 2005.

C. The ’122 Patent’s Specification

41. The ’122 Patent describes a conventional DSL deployment scenario

with subscriber loops being connected to a central office. Ex. 1001, 7:25-38. The
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alleged invention includes a controller which “can be used to collect and analyze the
operational data and/or performance parameter values” of a DSL system. Ex. 1001
at 4:20-25. The ’122 Patent teaches a method of setting the transmit power of a DSL
line set low enough to operate in the same vicinity as an already operating DSL line
set. Ex. 1001, 15:16-21. Data is transmitted on the new line set, and the DSL lines
already in operation check for new crosstalk. Ex. 1001, 15:27-31. The operation is
then adjusted to integrate the new line set. Ex. 1001, 15:32-35. This method is

llustrated in FIG. 4 of the 122 Patent below.
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Ex. 1001, FIG. 4

( START ) 400

A

Set transmit power low for new line(s)
(e.g., using PSDMASK and/cr
410 _f CARMASK parameters)

y

420 Transmit data on new line(s)
(e.g., upstream or downstream)

\ 4

Check lines already in operation in Raise transmit power
/~\ binder for new crosstalk on the tone level(s) for new line(s)
430 (e.g., learn/estimate Xlin)
450

Adjust binder operation to accommodate new user
/ (e.q. setting operational parameters)
440

42. The *122 Patent also teaches a method of limiting the transmission to
a single tone or tone set, to operate in the same vicinity as an already operating
DSL line set. Ex. 1001, 15:46-50. Data is transmitted, and the effects are checked
on lines already in operation. Ex. 1001, 15:57-62. Operation is adjusted to integrate

a new line set, and the new line set can then be moved to another tone or tone set
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for evaluation. Ex. 1001, 15:63-66. This method is illustrated in FIG. 5 of the 122

Patent below.

Ex. 1001, FIG. 5

( START ) 500

Limit transmission on new line(s) to limited tene set
510 Wa (e.g., one tone, a few tones, a group of tones, a tone set, etc. -
perhaps using PSDMASK and/or CARMASK parameters)

520\/\ Transmit data on new line(s)
(e.g., upstream or downstream)

A

Check lines already in operation in binder

/\ for new crosstalk on the tone [

Move to next tone set

530 (e.g., learn/estimate Xlin) .

550

A

Adjust binder operation to accommodate new user

-/ (e.g. set operational parameters)
540

Thus, the 122 Patent proposed a DSL deployment method based on controlling
transmit power on newly added lines and limiting the number of lines added at a
time so as to reduce the disruption due to crosstalk of already-operating lines. As is

explained below, these concepts were well known prior to the 122 Patent.
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D. Claim Construction

43.

Based on my review of the 122 Patent and its file history, a POSITA

would have understood the claim terms in light of the specification, and interpreted

them by using their plain and ordinary meaning in accordance with the then current

state of the art.

44.

Notwithstanding the above, Independent Claims 1, 14, and 20 recite

several “means plus function” limitations, and I have been instructed that these

claim terms are to be interpreted to include the corresponding structure described

in the specification as identified in the table below.

Claim Term

Citations to Specification

“sending control signals, via a control
signal generator coupled to the analysis
unit, to the new DSL line set and to the
already-operating DSL line set, further
wherein the control signals comprise
signals controlling operation of at least
one of the following: the new DSL line
set; or the already-operating DSL line

set;” (Claim 1)

“[A] DSLAM, modem and/or system
operating signal generating means 350
(which can be a computer, processor,
IC, computer module, etc. of the type
generally known) inside or outside the

controller 310.” Ex. 1001, 13:65-14:2.
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“a control signal generator coupled to
the analysis unit, wherein the control
signal generator is configured to send
control signals to the new DSL line set
and to the already-operating DSL line
set, further wherein the control signals
comprise signals controlling operation
of at least one of the following: the new
DSL line set; or the already-operating

DSL line set;” (Claim 14)

“sending control signals, via a control
signal generator coupled to the analysis
unit, to the new DSL line set and to the
already-operating DSL line set, further
wherein the control signals comprise
signals controlling operation of at least
one of the following: the new DSL line
set; or the already-operating DSL line

set;” (Claim 20)
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“a data collection unit configured to
collect operational data from a new DSL
line set and an already-operating DSL

line set;” (Claim 14)

“collecting operational data, via a data
collection unit, from the new DSL line
set and the already-operating DSL line

set;” (Claims 1, 20)

“[A] computer, processor, IC, computer
module, etc. of the type generally

known.” Ex. 1001, 13:35-39.

“performing, via an analysis unit
coupled to the collection unit, the
following operations: analyzing the
collected operational data; determining
an operational configuration for at least
one DSL line in the new DSL line set
that will allow the new DSL line set to
join the already-operating DSL line set
without  disrupting the already-
operating DSL line set; evaluating data

received by the new DSL line set; and

“[A] computer, processor, IC, computer
module, etc. of the type generally

known.” Ex. 1001, 13:65-14:2.
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evaluating data received by the already-

operating DSL line set;” (Claim 1)

“an analysis unit coupled to the
collection unit, wherein the analysis unit
is configured to: analyze the collected
operational  data; determine an
operational configuration for at least
one DSL line in the new DSL line set
that will allow the new DSL line set to
join the already-operating DSL line set
without  disrupting the already-
operating DSL line set; evaluate data
received by the new DSL line set; and
evaluate data received by the already-

operating DSL line set;” (Claim 14)

“performing the following operations,
via an analysis unit coupled to the

collection unit: analyzing the collected
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operational data; determining an
operational configuration for at least
one DSL line in the new DSL line set
that will allow the new DSL line set to
join the already-operating DSL line set
without  disrupting the already-
operating DSL line set; evaluating data
received by the new DSL line set; and
evaluating data received by the already-

operating DSL line set;” (Claim 20)

IX. SUMMARY OF THE PRIOR ART

Tsatsanis (Ex. 1006)

45. Tsatsanis is a U.S. Patent Application Publication filed on August 6,
2004. Ex. 1006, 1. I understand that Tsatsanis has been attached as Ex. 1006. See
Ex. 1006. Tsatsanis was not cited and was not considered during prosecution.

46. Much like the 122 Patent, Tsatsanis is directed to “a method for
canceling crosstalk type coupling in a multi-channel communication system.” Ex.
1006, [0009]. Tsatsanis discloses a training signal that is sent on a new channel at a
first power level. Ex. 1006, [0009]. The first power level is a low power level which

does not disrupt operation of other already operating channels. Ex. 1006, [0009].
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Coupling components (i.e., crosstalk components) are then detected between the
channels. Ex. 1006, [0009]. The coupling components are processed to generate one
or more filter coefficients, which configure filters to generate cancellation signals
canceling the coupling components. The power level is then increased and the filter
coefficients are modified to continue canceling crosstalk. Ex. 1006, [0010]. FIG. 9
of Tsatsanis (reproduced below) illustrates a method provided by Tsatsanis for
activation and provisioning of a new channel for downstream transmission. The
steps highlighted in blue in FIG. 9 below involve activating a new channel and
sending a training signal on the newly activated channels to generate crosstalk
related information. The crosstalk related information is transmitted to a MIMO
transceiver in order to reduce crosstalk. Tsatsanis is not limited to the downstream
direction and also includes a method for activation and provisioning of a new

channel for upstream transmission.
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Ex. 1006, FIG. 9 (annotated)

N channels active

Activate N+1 chan. (perform initial handshake)

Y

Transmit training signal on N+1 chan. DN at
low power

Y

Generate crosstalk related information at one
or more CPEs

(]

Transmit crosstalk related information to MIMO
transceiver at CO location

v

Perform coase adjustment of TX MIMO
processing block (precode module)

Increase training signal power on N+1 chan.

Y

Generate crosstalk related information at one
or more CPE

v

Transmit crosstalk related information to CO-
MIMO transceiver

v

Perform fine adjustment of TX MIMO
processing block (precode module)

Yes Analyze and

Continue?

Continue Training or Initiate Active
Communication

948
L

Fig. 9
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Savoor (Ex. 1005)
47. Savoor i1s a U.S. Patent filed on October 5, 2004. Ex. 1005, 1. I

understand that Savoor has been attached as Ex. 1005. See Ex. 1005. Savoor was not
cited and was not considered during prosecution.

48.  Savoor is directed to a method “that can be used for modifying a control
parameter associated with a digital subscriber line (DSL) service.” Ex. 1005,
Abstract. The method of Savoor involves receiving a real-time performance
parameter measured after a new DSL circuit is placed in-service and modifying a
value of a control parameter based on the performance parameters. Ex. 1005,

Abstract. This method is highlighted in blue in FIG. 2 (reproduced below).
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Ex. 1005, FIG. 2 (annotated)

|

200

Bring the circuit online in

o o

an over-engineered state

202

Measure and store
performance parameters

204

Analyze the data to determine /
provrs:oned parameters

Automatically, adjust one or more contro! g

parameters to account for any observed

Indicate the existence of any
physical problems that may
require the attention of a
servrce person

Monitor layer 2/Iayer 3 activity
on lhe line in real time I

206

e p—— [ ——

Modify the line
provrsromng parameter

N

Force a re-training cycle |
between the central DSL |
modem and the remote |3
OSL modem 4 220

218

Monitor the remote DSL _
modem and the central ?

Y
Monitor remote DSL modem
and central DSL modem
performance data

FIG. 2

Establish communications 214
with the network equipment
\ 4

216

Rezvani (Ex. 1008)

49.

U.S. Patent No. 7,356,049 to Rezvani was filed on December 30, 2002,

and issued on April 8,2008. Ex. 1005, 1. I understand that Rezvani has been attached
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as Ex. 1005. See Ex. 1005. Rezvani was not cited and was not considered during
prosecution.

50. Rezvani is directed to “a method and apparatus for optimizing channel
capacity of multi-line multi-tone communications such as X-DSL among subscriber
lines which are bundled together.” Ex. 1005, 2:36-40, Abstract.

51.  FIG. 12 (below) of Rezvani illustrates “the processes associated with
an embodiment of the invention in which the spectrum manager manages profiling,
interference determination, demand determination and spectral allocation for each
of the subscriber lines in the bundle.” Ex. 1005, 4:14-18, 17:47-51, FIG. 12. The
process includes an interference determination phase, where “[a] training sequence
is sent by the interference module 934 on selected sub-channels of successively
selected subscriber lines while interference on the same sub-channels is monitored
on the receive path of all of the other lines in the bundle.” Ex. 1005, 14:41-45. “This
is continued until all subscriber lines have performed as both interferer and interferee
and the corresponding data is accumulated.” Ex. 1005, 14:45-47. After injecting the
training sequence, “[b]ased on this data an interference matrix is calculated . . . that
shows for each sub-channel on each subscriber line the relative interference in terms
of noise injected from all other subscriber lines.” Ex. 1005, 14:47-51. These steps
are highlighted in blue in FIG. 12 below. The training sequence may be combined

with subscriber line specific orthogonal key codes code division multiplexing
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techniques (CDMA), allowing the training to be conducted in parallel on all lines,
and monitoring is done with a decoder using the orthogonal key codes. Ex. 1005,

8:33-40, 18:46-53.

Ex. 1008, FIG. 12 (annotated)
CSTART )~ 1200

(_lﬁﬁﬁgé_aﬁoTT 1202 (1204

[ Get Spectral Characteristics for Each Physical Channel in Bundle |

i T et — o,
1 Select for Imjection of Training Sequence tones in I
: Gaps in Bandplan of Each selected Channel :
: Inject Training Sequence into selected Training -1208 :
1 Tones on Each Physical Channel in Bundle 1
i 1210 !
1 Monitor all other Channels to rank Interferers and |/ 1
I amount 1
I I i |
L T L L R ——— 4
175~
No
Determine Demand both Subscription Level and Temporal |-~ 1218
Use Patterns by Physical Channel
T
v
( Spectral Allocation Phase b 1218
OR OR l__or OR
v 1232y 1278 o 1224 ¥ _— 1220
Define Target
Parameters for: BIN Define Target Define Target Define Target Paramelers
Parameters for Paramelers PSD's & "
DROPS based on i PSD's, Band plans, Tunne!
criteria inchuding at || PSO'S based on SB""" plans based on || Tones based on Showtime
least one of: Showtime howtime Ink e rence || - nterference Levels and
1) Line Length lnlem_erence Levels Levels and Criteria Criteria including at least
2) Bit Loading : and Criteria induding including at least one one of:
Teshod 3 Daa || estonest | o 1 Dorant
R&‘Z&-"&Tﬁ&" 2) Bit Drop Criteria || 2) Bit Drop Criteria 2) Ok Drop Criteria
4 1234 ] 1230 ] 1226 4 1222
Re-Initialize Rg,:;‘::;’e':? Re-Initialize Channels || Re-Initialize Channels
Channels with Bin i Bet masia vith PSD masks, with PSD masks,
Drop Param Param Bandplan Param Bandplans, Tunnel Tones

1

|

—
( Post Spectral Optimization Showtime )~ 1238

FIG. 12
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X. OPINIONS

52.  The ’122 Patent contains 20 claims, of which claims 1, 14, 20 are
independent and recite analogous limitations. Claim 1 is directed to a method and
Claim 14 is directed to an apparatus. Claim 20 is directed to a computer program
product. The Challenged Claims are disclosed and/or taught by the prior art.

XI. Ground 1A: Claims 1-6, 8, and 10-18 are rendered obvious over
Tsatsanis.

Ground 1B: Claims 1-20 are rendered obvious over Tsatsanis in view of
Savoor.

1. Motivation to Combine

53. A POSITA would have been motivated to combine Tsatsanis and
Savoor. Specifically, a POSITA would have been motivated to modify Tsatsanis
with the teachings of Savoor to benefit from the additional performance
measurements taught by Savoor.

54. Tsatsanis and Savoor are analogous art. Tsatsanis teaches a method
for activating and provisioning a new channel alongside active and provisioned
channels. Ex. 1006, Abstract. Tsatsanis describes transmitting a training signal at a
low power level on the new channel, detecting coupling components between the
channels, and adjusting filter coefficients to generate cancellation signals and
cancel the coupling components. Ex. 1006, [0081]-[0088]. The power of the

training signal is incrementally adjusted and the filter coefficients are adjusted to
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continue cancelling crosstalk until the new channel is fully active. Ex. 1006,
[0081]-[0088].

55.  Savoor teaches a method with a similar framework to that of
Tsatsanis. Specifically, Savoor teaches a method for measuring performance
parameters of DSL lines and modifying control parameters based on the measured
performance parameters. Ex. 1005, Abstract. The performance parameters
measured in Savoor include quiet noise line measurements, which allow the
determination of a level of cross talk. Ex. 1005, 6:62-7:16. Savoor teaches that the
source of the noise may be determined based on the “fingerprints” of the noise. Ex.
1005, 6:62-7:16.

56. A POSITA would have been motivated to modify the method for
activating and provisioning a new channel taught by Tsatsanis by adding the
teachings of Savoor related to measuring performance characteristics. Upon
activation of a new channel (as disclosed by Tsatsanis), the POSITA would have
been motivated to additionally measure the performance parameters tracked by
Savoor to ensure acceptable performance by the new channel and integration with
the already-active channels. Ex. 1005, Table 1. In particular, Savoor provides
additional detail on 24 specific performance parameters which are measured during
optimization of the DSL network. Ex. 1005, 5:6-10. Savoor discloses exemplary,

non-limiting DSL performance parameters including, for example, several
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parameters representing noise, several parameters representing information about
each tone, a parameter representing code violations for each line, and a parameter
representing forward error correction information. Because measurements of these
parameters would be useful to know when initializing a new line, a POSITA would
have been motivated to measure them to define crosstalk cancellation upon
activation of a new line as disclosed by Tsatsanis. Indeed, applying well-known
measurement techniques for measuring characteristics of DSL lines to the
activation of those same DSL lines is a natural step.

57.  Furthermore, a POSITA would have been motivated to modify the
channel parameters disclosed by Tsatsanis as an additional way to integrate the
newly active channel into operation with the already active channels. Ex. 1005,
Table 2. A POSITA would have understood that performance parameters in
addition to coupling components would be useful for tracking in a newly activated
line and that modifying control parameters would improve these performance
parameters for the newly activated line.

58. A POSITA would have had a reasonable expectation of success in
combining Tstsanis and Savoor because Tsatsanis and Savoor both have the same
general structure. Tsatsanis and Savoor each involved measuring performance of

DSL lines and making adjustments to parameters to improve performance of the

channels. Ex.. 1006, [0004], [0081]-[0088]; Ex. 1005, 5:1-8:12. The fact that
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Tsatsanis focuses on training and DSL line initialization does not change the
general structure of how the DSL lines are measured. A POSITA would have
understood that making measurements and adjustments to DSL lines could include
performance and control parameters used in both Tsatsanis and Savoor, and that
adjustments disclosed by one of the references would not conflict with adjustments
made by another of the references.

2. Overview of Ground 1

60. Tsatsanis addresses the same issue as the *122 Patent. Specifically,
each of Tsatsanis and the *122 Patent addresses the issue of how to add new DSL
lines to already-active DSL lines while preventing disruptive crosstalk. Compare
Ex. 1001, 1:44-49 (“[s]ignificant problems arise [in] already-operating DSL lines
when one or more previously unused twisted pairs first activate for DSL operation
(or for DSL service upgrade). Such activation can disrupt the already-operating
DSL systems when they receive crosstalk caused by the new service(s)”), with Ex.
1006, [0007] (“[w]hen a channel is activated, it generates crosstalk that couples
into the other lines that are already in service. This crosstalk disrupts the signal on
the other lines ... [a]s a result, the activation of a new line can bring down, i.e.
crash, communication service on the other previously provisioned and currently in
operation communication lines. This occurs because crosstalk from the signal on

the newly activated channel couples into the other channels and the MIMO
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processing unit is not configured to mitigate or cancel the crosstalk from the signal
on the newly active channel”). Each of Tsatsanis and the *122 Patent teaches that
crosstalk may disrupt already-active channels when adding a new channel and
propose solutions for avoiding this. Ex. 1001, 1:44-49; Ex. 1006, [0007].

61. Moreover, Tsatsanis solves the alleged problem in the same manner
as the *122 Patent. Each of Tsatsanis and the *122 Patent teach measuring crosstalk
levels during training of the new DSL line set and adjusting to cancel crosstalk.
Compare Ex. 1001, 15:27-35 (“the line(s) already in operation (for example,
vectored lines) check at 430 for new crosstalk that can be traced to and/or
identified with the new line set ... [o]peration can be adjusted at 440 to
accommodate, integrate, etc. the new line set (for example, by setting various
operational parameters for the vectored line set and/or the new line set)”), 15:57-64
(“[T]he effects are checked at 530 in the lines already in operation (for example, a
vectored line set). Again, the crosstalk that is learned can include, for example,
learning and/or estimating Xlin ... the operation of the vectored set, new line set,
etc. can be adjusted to accommodate, integrate, etc. the new line set”), with Ex.
1006 (Tsatsanis), [0009] (“a method for canceling crosstalk type coupling ...
detects one or more coupling components on the one or more other channels and
processing the one or mor coupling components to generate one or more filter

coefficients. The filter coefficients are used to configure one or more filters ... the
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one or more filters are configured to generate cancellation signals to cancel the one
or more coupling components”). Thus, each of Tsatsanis and the 122 Patent
addresses the alleged issue by transmitting a training signal on a new line,
measuring crosstalk caused by the training signal, and making adjustments before
bringing the new line into full operation.

62. Each of the 122 Patent and Tsatsanis teaches training the new DSL
line set may be done by limiting the transmission power on the new DSL line set
to avoid disruptive crosstalk. For example, the *122 Patent teaches that, in one
method, “the transmit power of a DSL line set (which may be one or more DSL
lines) is set low enough to be non-disruptive to a vectored line set already
operating in the same vicinity (for example, the same binder). The transmit power
of the new line set can be controlled using various operational parameters (for
example, the PSDMASK and/or CARMASK parameters).” Ex. 1001, 15:16-23.
Likewise, Tsatsanis teaches that a transmission power of a training signal may be
set to a low level so that the crosstalk generated by a new line is not disruptive to
already-operating lines. Ex. 1006, [0081] (“[i]n contrast to prior art methods which
would transmit a training or other type signal at full power, the method of FIG. 9
transmits a low power training signal on channel N+1. This occurs at step 912. Use
of a low power signal for purposes of training or at other times, provides the

benefit of not disrupting operation on the other active channels though
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unwanted crosstalk coupling. Use of a low power signal inhibits crosstalk
coupling”). In each of the 122 Patent and Tsatsanis, transmit power is increased
after adjustments are made to cancel crosstalk. Ex. 1001 15:40-45 (“[at] 450 the
transmit power of one or more lines of the “new” line set can be raised (for
example, to another testing level or to full operational level). Data again can be
transmitted by the new line set at 420 to either re-evaluate crosstalk effects or to
begin normal operation”); Ex. 1006, [0085] (“the operation increases the training
signal power level on channel N+1. The power level of the training signal may
now be at full or normal power or at intermediate power level”).

63. The *122 Patent teaches and Tsatsanis at least renders obvious that
training the new DSL line set may be done by limiting transmission to certain
tones on the new DSL line set to avoid disruptive crosstalk. For example, the *122
Patent teaches that in another method, “data transmission by a new line set (for
example, non-vectored lines and/or lines not yet in operation) is limited to a single
tone or other tone set. Power does not necessarily have to be limited in this
embodiment because FEC measures on the vectored line set typically can address
the relatively minor noise effects caused by one or several new crosstalkers on a
single tone or frequency.” Ex. 1001, 15:46-54. The tones are limited by using
CARMASK or PSDMASK. Ex. 1001, 2:37-45 (“CARMASK or PSDMASK (or

any other transmit power and/or spectrum control) can be used to introduce a new
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line on a tone-by-tone basis into a vectored or non-vectored binder or other line set.
That is, only one different tone at a time (on successive restarts) could be turned on
by CARMASK, PSDMASK, etc. so that affected, already-operating lines in the
same binder can make proper adjustments before the next tone is turned on by the
new line”). Tsatsanis renders obvious this feature by teaching that tones (i.e.,
frequencies) may be processed individually. Ex. 1006, [0061] (“the output of the
FFT module 620 comprises a total of 256 tones on each of fourteen channels or
lines for each block, symbol, or register transfer. It is contemplated that the MIMO
block 624 may jointly process all of the fourteen channels for each of the 256
tones. Thus, processing may occur on one frequency at a time (fourteen channels)
as the system cycles through the 256 frequencies, which represent the data”).

3. Claim 1

1[pre]: A method of adding a new DSL line set to an already-
operating DSL line set, the method comprising:

64. To the extent the preamble is limiting, Tsatsanis discloses 1[pre]. For
example, Tsatsanis teaches that “the operation initiates provisioning and activation,
such as with a training process, of a new channel N+1.” Ex. 1006, [0081]. The
operation is initiated when “one or more other channels associated with a
communication device are provisioned and active, or are capable of being engaged
in active communication.” Ex. 1006, [0081]. Thus, Tsatsanis discloses adding

(“provisioning and activation”) of a new DSL line set (“new channel N+1”) to an
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already-operating DSL line set (“one or more other channels ... are provisioned
and active”). Further, Tsatsanis explains that channels are DSL lines. Ex. 1006,
[0006] (“In general, new lines, i.e. channels, are activated....”). Tsatsanis further
teaches that there may be multiple “channels N+1, N+2, ... (not shown), which
may not be provisioned and/or active.” Ex. 1006, [0045]. A POSITA would have
understood that after provisioning and activation of channel N+1, channel N+2 and
other channels may be activated in turn by repeating the procedure. Blocks 904 and
908 (yellow) of annotated FIG. 1 below illustrate this activation of a new channel

with N other already-active channels.
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Ex. 1006, FIG. 9 (annotated)

904
N channels active |5~

y )/908
Activate N+1 chan. (perform initial handshake)

Y

Transmit training signal on N+1 chan. DN at " 912
low power

Y

Generate crosstalk related information at one |5~ o16
or more CPEs

Y

Transmit crosstalk related information to MIMO |_s™ 920
transceiver at CO location

v

Perform coase adjustment of TX MIMO |5~ 924
processing block (precode module)

ﬂ

;928
Increase training signal power on N+1 chan.

v

Generate crosstalk related information at one )’ 932
or more CPE

v

Transmit crosstalk related information to CO- | s~ -
MIMO transceiver

Y

Perform fine adjustment of TX MIMO |5~ 940
processing block (precode module)

Analyze and
Continue?

Yes

Continue Training or Initiate Active )/ g
Communication
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1[a]: collecting operational data, via a data collection unit,
from the new DSL line set and the already-operating DSL
line set;

65. Tsatsanis alone or in view of Savoor discloses or renders obvious 1[a].
First, a POSITA would have understood that “operational data” would at least
include data collected from operation of the new DSL line set and the already-
operating DSL line set. Ex. 1006, [0081]. Tsatsanis teaches transmitting a low
power training signal from a central office (CO) to a customer premises equipment
(CPE) on the new DSL line set to avoid disruption of the already-operating DSL
line set. Ex. 1006, [0081]. The CPE calculates “appropriate channel parameters
from the received signals” and communicates the channel parameters to a
transceiver at the CO. Ex. 1006, [0081]-[0083]. The channel parameters constitute
the claimed “operational data” because they are calculated based on operation of
the new DSL line set and the already operating line set. Ex. 1006, [0081]-[0083].
The channel parameters are calculated from the plural “received signals” which a
POSITA would have understood includes all received signals in the already-
operating DSL line set as well as in the new DSL line set. Ex. 1006, [0081]-[0083].
The channel parameters include “crosstalk related information at one or more of
the CPEs.” Ex. 1006, [0081]. Tsatsanis further states that the crosstalk related
information for CPE i, i=1, ..., N, comprises the response of the crosstalk channel

coupling from the new source N+1 to the victim CPE 1.” Ex. 1006, [0083]. Blocks
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916 and 920 (blue) of annotated FIG. 9 below illustrate the collection of the

operational data.

45

IPR2025-00428
Petitioners' Exhibit 1002
Page 47 of 84



Ex. 1006, FIG. 9 (annotated)
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66.

The receiver located at the CO discloses the claimed “data collection

unit” because it collects the channel parameters from the CPEs. Ex. 1006, [0081]-

[0083], [0066]-[0071]. The receiver is shown in FIG. 7 below at block 728

(yellow). Furthermore, the *122 Patent admits that the data collection unit may be

“a computer, processor, IC, computer module, etc. of the type generally known.”

Ex. 1001, 13:35-39.

Ex. 1006, FIG. 7 (annotated)
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67. To the extent it is argued that Tsatsanis does not disclose or render

obvious 1[a], Tsatsanis in view of Savoor does. Savoor teaches that “several

measurements are taken, recorded, and analyzed for the DSL network 100 to

promote statistical confidence.” Ex. 1005, 5:1-11 Specifically, measurements are

taken of the “performance parameters” (or “operational data”) and are measured
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during “optimization of the DSL network.” Ex. 1005, 5:1-11. The measurements
are taken by a “termination unit” of the DSL circuit, which teaches the claimed
“data collection unit.” Ex. 1005, Abstract. The termination unit may be a “DSL
modem.” Ex. 1005, 2:38-48.

68.  Alternatively, Savoor also discloses the “central office computer 126
that anticipates the data collection unit. Ex. 1005, 8:35-43. “The central office
computer 126 can interface with the ATU-Cs and the ATU-Rs, or their respective
agents, in order to obtain performance data, extract provisioning data, implant
provisioning data, and control the circuit provisioning in order to provide optimum

performance of each DSL circuit.” Ex. 1005, 8:35-43.

1[b]: performing, via an analysis unit coupled to the
collection unit, the following operations: analyzing the
collected operational data; determining an operational
configuration for at least one DSL line in the new DSL
line set that will allow the new DSL line set to join the
already-operating DSL line set without disrupting the
already-operating DSL line set

69. Tsatsanis alone or in view of Savoor discloses or renders obvious
1[b]. First, it should be noted that the term “operational configuration” is not
defined in the 122 Patent and is only used in the claims. Regardless, a POSITA
would have understood that the broadest reasonable interpretation of “operational

configuration” would include characteristics of an operating DSL line set in the

48

IPR2025-00428
Petitioners' Exhibit 1002
Page 50 of 84



new DSL line set that allow the new DSL line set to operate without disrupting the
already-operating DSL line set.

70. In that regard, Tsatsanis teaches that operational data received by the
CO from the CPE is “further processed and appropriate channel information
extracted.” Ex. 1006, [0083]. Specifically, the operational data may be delivered
from the receiver to the processor, which provides output to the transmitter MIMO
pre-processing module (also referred to as a MIMO precoder). Ex. 1006, [0066].
Tsatsanis further states that “[b]ecause access to all the signals is available at the
CO location, MIMO pre-coding may occur at that location. Thus, at step 924,
coarse adjustments are made to the precoding MIMO processing unit or module.”
Ex. 1006, [0084]. Adjustments are made to pre-cancel unwanted crosstalk, i.e.
adjustments are made so that the new DSL line set (together with the already-
operating DSL line set) has an “operational configuration” that allows the “new
DSL line set to join the already-operating DSL line set without disrupting the
already-operating DSL line set.” Ex. 1001, Claim 1. A POSITA would have
understood that in order to provide output to cause the MIMO pre-processing
module to adjust the operational configuration in this manner, the processor would
first necessarily determine the operational configuration to adjust to, or it would at

least be obvious to determine the operational configuration prior to adjustment.
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71.

The processor (blue in annotated FIG. 7 below) teaches the claimed

“analysis unit” because it would first necessarily determine the operational

configuration to adjust to, or it would at least be obvious to determine the

operational configuration prior to adjustment. Furthermore, the *122 Patent admits

that the analysis unit may be “a computer, processor, IC, computer module, etc. of

the type generally known.” Ex. 1001, 13:35-56.

Ex. 1006, FIG. 7 (annotated)
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72.

To the extent it is argued that Tsatsanis does not render obvious 1[b],

Tsatsanis in view of Savoor does. Savoor specifically teaches that “performance

parameters measured in step 202 ... are analyzed in order to make a number of

determinations” including “any cross talk, any white noise, and any non-linear

echos.” Ex. 1005, 6:62-7:16.
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73.  Furthermore, control parameters are then “automatically adjusted to
account for any observed deficiencies based on the collected values of the
performance parameters.” Ex. 1005, 7:26-43. A POSITA would have understood
that in order to adjust for observed deficiencies such as crosstalk, there must be a
determination made of an operational configuration for removing the deficiencies,
1.e. an “operational configuration for at least one DSL line in the new DSL line set
that will allow the new DSL line set to join the already-operating DSL line set
without disrupting the already-operating DSL line set.” Control parameters of the
DSL line sets determine the “operational configuration” of the DSL lines since the
adjusting them changes the operational characteristics (i.e., performance
parameters) of the DSL lines.

74. Regarding the analysis unit, Savoor teaches that “[i]n a particular
embodiment, the entire process can be encapsulated in a software program that can
be executed by a computer connected to the DSL network, e.g., the central office
computer 126. The central office computer 126 can interface with the ATU-Cs and
the ATU-Rs, or their respective agents, in order to obtain performance data, extract
provisioning data, implant provisioning data, and control the circuit provisioning in
order to provide optimum performance of each DSL circuit.” A POSITA would

have understood that the central office computer is analyzing the performance
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parameters collected from the termination unit and thus teaches the “analysis unit.”

Ex. 1005, 8:35-43.

1[c]: evaluating data received by the new DSL line set; and
evaluating data received by the already-operating DSL line
set; and

75. Tsatsanis alone or in view of Savoor discloses or renders obvious 1[c].
For example, as described above with respect to 1[b], Tsatsanis teaches that
operational data received by the CO from the CPE is “further processed and
appropriate channel information extracted” prior to adjustment. Ex. 1006, [0083].
The operational data would include “data received by the new DSL line set” and
“data received by the already-operating DSL line set” because it includes crosstalk
information from the new DSL line set in response to signals transmitted in the
already-operating DSL line set, as well as crosstalk information from the already-
operating DSL line set in response to the training signal sent on the new DSL line
set, as described with respect to 1[b]. See supra, 9 69-71.

76.  Furthermore, after adjustment of the transmitter MIMO processing
module, the “operation increases the training signal power level on channel N+1.”
Ex. 1006, [0085]. Crosstalk related information is then generated again and
transmitted to the CO for adjustment of the precode MIMO system. Ex. 1006,
[0085]-[0086]. A POSITA would have understood that data is again evaluated to

perform another adjustment after the training signal power level is increased, or
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that it would at least be obvious to do so. Furthermore, “a determination is made

regarding whether additional iterations are required.” Ex. 1006, [0086].

1/d]: sending control signals, via a control signal generator
coupled to the analysis unit, to the new DSL line set and to
the already-operating DSL line set, further wherein the
control signals comprise signals controlling operation of at
least one of the following: the new DSL line set; or the
already operating DSL line set; and

77.  Tsatsanis alone or in view of Savoor discloses or renders obvious
1[d]. For example, as described above in 1[b]-1[c], the MIMO pre-processing
module is adjusted to pre-cancel unwanted crosstalk occurring across channels. See
supra, 9 69-71, 75-76; Ex. 1006, [0084]-[0086]. The adjustments are made based
on filter coefficient values of a MIMO filter, which are calculated by a processor.
Ex. 1006, [0089], [0094]. The filter coefficients adjust one or more filters which
generate “cancellation signals” to cancel crosstalk coupling. Ex. 1006, [0005],
[0009], [0016], [0043], [0050], [0053]. A POSITA would have understood that the
filter coefficients teach the claimed “control signals” of the 122 patent because
they control operation of the new DSL line set and the already-operating DSL line
set. Ex. 1006, [0009]. Thus, the filter coefficients “control[s] operation of at least
one of the following: the new DSL line set; or the already operating DSL line set”
by modifying the signal sent on at least the new DSL line set. Block 924 (green) of

annotated FIG. 9 below illustrate the control signal sending step of Tsatsanis.
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Ex. 1006, FIG. 9 (annotated)
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78.  In addition, the POSITA would have understood that portions of the
disclosed Processor/Controller (green/blue below) teach the “control signal
generator” because it calculates the filter coefficients sent to the MIMO module
(orange below) to cancel crosstalk and thus control operation of the new and
existing lines. Ex. 1006, [0017], [0066]-[0071], [0086], [0089] (“precode MIMO
filter 1s also depicted in the detailed transmitter block diagram of FIG. 7 as block
7107), [0092]-[0096] (“the two or more signals provided to the MIMO filter 1104
are processed or modified based on the coefficient values of the MIMO filter to
thereby pre-cancel the unwanted coupling that will occur across channels”™).
Although the disclosed Processor/Controller is the analysis unit, a POSITA would
have understood that a transmitter, separate from the actual processor/controller,
would have been necessary or at least would have been obvious to send the control
signals of the processor/controller. As such, this separate transmitter (shown in
green below), which actually sends the claimed “control signals,” would be
coupled to the processor/controller (i.e., the analysis unit). Furthermore, the 122
Patent admits that the control signal generator (described in the specification as
“signal generating means”) may be “a computer, processor, IC, computer module,

etc. of the type generally known.” Ex. 1001, 13:65-14:2.
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Ex. 1006, FIG. 7 (annotated)
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79.  To the extent it is argued that Tsatsanis doesn’t render obvious 1[d],
Tsatsanis in view of Savoor does. For example, Savoor teaches that
“[a]t block 206, one or more of the control parameters ... are automatically
adjusted to account for any observed deficiencies based on the collected values of
the performance parameters.” Ex. 1005, 7:26-43.

80. Regarding the control signal generator, Savoor teaches that “[i]n a
particular embodiment, the entire process can be encapsulated in a software
program that can be executed by a computer connected to the DSL network, e.g.,
the central office computer 126. The central office computer 126 can interface with
the ATU-Cs and the ATU-Rs, or their respective agents, in order to obtain
performance data, extract provisioning data, implant provisioning data, and control

the circuit provisioning in order to provide optimum performance of each DSL
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circuit.” Ex. 1005, 8:35-43. Since the central office computer controls the circuit
provisioning, a POSITA would have understood that it teaches the “control signal
generator” and is necessarily coupled to the “analysis unit” because it also teaches

the analysis unit.

1[e]: wherein the controller is configured to evaluate whether
crosstalk from the new DSL line set affects the already-
operating DSL line set.

81. Tsatsanis alone discloses or renders obvious 1[e]. First, there is no
antecedent basis for “the controller” in claim 1, and thus no relationship is
described between the controller, the data collection unit, the analysis unit, and the
control signal generator. For the purposes of this petition, Petitioner assumes that
“the controller” encompasses all these units, as claimed in claim 14. The CO of
Tsatsanis teaches the claimed “controller” because the transceiver, MIMO
processing module, and processor are all comprised in the CO. Ex. 1006, FIGS.
10-11, [0092]-[0097]. Tsatsanis discloses the claimed “controller” in FIG. 7 which
also depicts each of the transceiver, MIMO processing module, and processor. Ex.
1006, FIG. 7.

82.  Tsatsanis teaches that then “an analysis of the level of crosstalk
coupling may occur” to determine if “a sufficient number of iterations have
occurred.” Ex. 1006, [0087]. The analysis may include “comparison of the

crosstalk to a threshold.” Ex. 1006, [0087]. Tsatsanis states that the purpose of a
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training signal sent from the CO to the CPE “is to probe the crosstalk coupling
channels, identify their coupling strengths and design appropriate cancellation
filters all while not disturbing operation of the other active provisioned
channels.” Ex. 1006, [0082]. Crosstalk information is sent back to the CO for
evaluation and adjustment. Ex. 1006, [0083]-[0084]. In doing so, a POSITA would
have understood that, inherently, the controller is configured to evaluate whether
crosstalk from the new DSL line set affects the already-operating DSL line.

4. Claim 2: The method of claim 1 wherein the controller is
configured to evaluate whether crosstalk from the new DSL
line set affects the already-operating DSL line set by
measuring crosstalk levels resulting from transmitting data

using the at least one DSL line in the new DSL line set and
the already-operating DSL line set concurrently.

83.  Tsatsanis alone discloses or renders obvious Claim 2. For example,
Tsatsanis teaches “transmit[ting] a low power training signal on channel N+1,” that
“provides the benefit of not disrupting operation of the other active channels
through unwanted crosstalk coupling.” Ex. 1006, [0081]. A POSITA would have
understood this to mean that the training signal is sent on the new DSL line set
concurrently with data transmission on the already-operating DSL line set. As
described with respect to Claim 1, evaluation of the crosstalk levels occurs after
this concurrent transmission. See supra, 49 69-71, 75-76. That is, channel
parameters, including crosstalk related information, are calculated from the plural

“received signals” which a POSITA would have understood includes all received
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signals in the already-operating DSL line set as well as in the new DSL line set.

Ex. 1006, [0081]-[0083].
5. Claim 3: The method of claim 1 wherein the already-
operating DSL line set comprises at least one of the following:
a vectored DSL line set; a single DSL line; or a plurality of

DSL lines; and further wherein the new DSL line set
comprises: a single DSL line; or a plurality of DSL lines.

84.  Tsatsanis alone or in view of Savoor discloses or renders obvious
Claim 3. For example, Tsatsanis states that “it is contemplated that the one or more
other channels associated with a communication device are provisioned and
active.” Ex. 1006, [0081]. Tsatsanis explains that channels are DSL lines. Ex.

1006, [0006] (“In general, new lines, i.e. channels, are activated....”). Thus,
Tsatsanis at least teaches that the already-operating DSL line set comprises a single
DSL line or a plurality of DSL lines. Tsatsanis further states that “the operation
initiates provisioning and activation, such as with a training process, of a new
channel N+1.” Ex. 1006, [0081]. Thus, Tsatsanis at least teaches that the new DSL
line set comprises a single DSL line. Additionally, provisioning “a new channel
N+1” indicates the existence of “N” active lines which a POSITA would have
understood comprise a single DSL line or a plurality of DSL lines.

85.  Additionally, Tsatsanis teaches that there may be multiple “channels
N+1, N+2, ... (not shown), which may not be provisioned and/or active.” Ex.

1006, [0045]. A POSITA would have understood that after provisioning and
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activation of channel N+1, channel N+2 and other channels may be activated in
turn by repeating the procedure. Thus, a POSITA would have understood that the
new DSL line set comprises a plurality of DSL lines.

86. Furthermore, a POSITA would have understood that the inclusion of a
MIMO processing module in FIG. 6 of Tsatsanis indicates the possibility of
vectoring operations across the already-operating DSL line set. Ex. 1006, FIG. 6,
[0057]-[0059]. Thus, Tsatsanis also teaches that the already-operating DSL line set
comprises a vector line set.

87. To the extent it is argued that Tsatsanis doesn’t render obvious Claim
3, Tsatsanis in view of Savoor does. Savoor teaches that “the DSL network 100
includes a central office (CO) 102 in which a DSL access multiplexer (DSLAM)
104 can be located. A first central DSL modem 106 and a second central DSL
modem 108 are located in the CO 102 ... In a particular embodiment, the first DSL
modem 106 and the second DSL modem 108 are installed in the DSLAM 104,”
showing that a new or already-operating DSL line set may be a plurality of lines.

Ex. 1005, 3:1-14.
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6. Claim 4: The method of claim 1 further comprising
configuring operation of the already-operating DSL line set to
prevent disruption of the already-operating DSL line set by
the new DSL line set, wherein configuring operation of the
already-operating DSL line set is performed either: before
transmitting data using the at least one DSL line in the new
DSL line set and the already-operating DSL line set
concurrently; or after evaluating concurrent use of the new
DSL line set and the already-operating DSL line set.

88.  Tsatsanis alone discloses or renders obvious Claim 4. For example, as
described above with respect to 1[d], Tsatsanis teaches adjusting a MIMO
preprocessing module to generate cancellation signals and pre-cancel crosstalk
between the new line set and the already-operating line set. See supra, 1[d]. This
adjustment happens after a training signal is sent concurrently on the new DSL line
set with data transmission on the already-operating DSL line set, as explained with
respect to Claim 2. See supra, Claim 2; Ex. 1006, [0081]-[0087]. Thus, Tsatsanis
teaches pre-canceling crosstalk (“‘configuring operation”) between the already-
operating DSL line set and the new DSL line set to prevent disruption of the
already-operating DSL line set by the new DSL line set after evaluating concurrent
use of the new DSL line set and the already-operating DSL line set. A POSITA
would have understood that this configures the “operation of the already operating
DSL line set” because “[bJased on the received signal on each line, the MIMO

processing is capable of generating cancellation signals tailored to each of the
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other lines to thereby remove unwanted noise and crosstalk from each incoming
signal.” Ex. 1006, [0005].

89.  Furthermore, a POSITA also would have understood that any
concurrent operation or transmission may be replaced by non-concurrent (i.e.,
successive) operation or transmission. A POSITA would have understood that
operational data could also be extracted with successive operation or transmission
to prevent crosstalk for future concurrent operation or transmission, and thus
Tsatsanis at least renders obvious configuring operation of the already-operating
DSL line set before transmitting data using a new DSL line and the already-
operating DSL line set concurrently.

7. Claim 5: The method of claim 1 wherein determining the
operational configuration for the at least one DSL line in the
new DSL line set comprises using orthogonal training
sequences on a plurality of DSL lines in the new DSL line set

to permit independent identification of the plurality of DSL
lines in the new DSL line set during simultaneous training.

90. Tsatsanis alone or in view of Savoor discloses or renders obvious
Claim 5. For example, Tsatsanis teaches a “training process” of provisioning a new
channel. Ex. 1006, [0009]. A POSITA would have been motivated to use
orthogonal training sequences to simultaneously train a plurality of new channels
so that new lines could be brought on in a faster manner. A POSITA would have
understood that such orthogonal training sequences would have allowed

simultaneous training without the training sequences interfering with one another.

62

IPR2025-00428
Petitioners' Exhibit 1002
Page 64 of 84



A POSITA would have known that these orthogonal training sequences were
commonly known. See Ex. 1007, 5-6. Furthermore, the 122 Patent admits that
“such orthogonal [training] sequences may be known to those skilled in the art.”
Ex. 1001, 11:38-60. Thus, the *122 Patent admits that a POSITA would have
known to use such orthogonal training sequences with Tsatsanis.

8. Claim 6: The method of claim 1 wherein determining the
operational configuration for the at least one DSL line in the
new DSL line set comprises setting at least one transmit power
level of the at least one DSL line in the new DSL line set to

prevent disruptive crosstalk in the already-operating DSL line
set.

91. Tsatsanis alone or in view of Savoor discloses or renders obvious
Claim 6. As discussed with respect to 1[pre], the 122 Patent and Tsatsanis teach
the same method of setting a transmission power of a training signal to a low level
so that the crosstalk generated by a new line is not disruptive to already-operating
lines and increasing transmit power after adjustments are made to cancel crosstalk.
See supra, 1[pre]. For example, Tsatsanis teaches transmitting a training signal at a
low transmit power level and determining crosstalk information. Ex. 1006, [0072]-
[0073] (“[i]n contrast to prior art methods which would utilize a full power
transmit signal, the method ... transmits a low power signal on channel N+1 ...
[u]se of a low power signal for purposes of training or at other times, provides the
benefit of not disrupting operation of the other active channels through unwanted

crosstalk coupling”). The low transmit power is used because it “reduces crosstalk
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interference because the low power levels generate lower electrical fields, which in
turn radiate less interference into other channels.” Ex. 1006, [0072]. As described
with respect to 1[b], the operational configuration is determined based on a training
signal sent at the low power level. See supra, ] 69-71. Tsatsanis further teaches
that the training signal power may be adjusted incrementally to prevent crosstalk.
Ex. 1006, [0079] (“the process may adjust the training signal power at fixed and
predetermined time instants and at fixed and predetermined step increments™),
[0085], [0087].

92. To the extent it is argued that Tsatsanis doesn’t render obvious Claim
6, Tsatsanis in view of Savoor does. Savoor teaches that control parameters
including “power and noise margin settings can be adjusted.” Ex. 1005, 7:26-43.
Table 2 of Savoor lists control parameters which may be adjusted including “[t]he
transmission power of the data signal.”. A POSITA would have understood it to be
obvious to adjust a transmit power level of the DSL lines (as taught in Savoor) to

prevent crosstalk (as detected in Tsatsanis).
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9. Claim 7: The method of claim 6 wherein setting the at least
one transmit power level of the at least one DSL line in new
DSL line set to prevent disruptive crosstalk in the already-
operating DSL line set comprises using at least one of the
following to limit transmit power of the at least one DSL line
in the new DSL line set: CARMASK; PSDMASK;
MAXNOMATP; MAXNOMPSD; MAXRXPWR;
RFIBANDS; MAXSNRM; BCAP[n]; Rmax; upstream Power
“Back-Off”’; a carrier mask operational parameter; a PSD
operational parameter; a data rate operational parameter; a
bit cap operational parameter; or a margin operational
parameter.

93. Tsatsanis in view of Savoor renders obvious Claim 7. Specifically,
Table 2 of Savoor lists control parameters to control or modify operation of the
lines including “PSD” which is described as “the power spectral density of the data
signal.” Ex. 1005, Table 2. In addition, Savoor states that “PSD masks are adjusted
to limit cross talk on the DSL channel.” Ex. 1005, 7:32-33. A POSITA would have
understood that modifying the PSD operational parameter or PSD mask would
“limit transmit power of the at least one DSL line in the new DSL line set.”
Furthermore, Table 2 of Savoor lists “MAXSNRM” and “data rate” as control
parameters which may be modified, and a POSITA would have understood that
modifying these would also “limit transmit power of the at least one DSL line in

the new DSL line set.” Ex. 1005, Table 2.
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10. Claim 8: The method of claim 1 wherein determining the
operational configuration for the at least one DSL line in the
new DSL line set comprises limiting data transmission by the
at least one DSL line in the new DSL line set to the at least
one tone set configured to prevent disruptive crosstalk in the
already-operating DSL line set.

94.  Tsatsanis alone or in view of Savoor discloses or renders obvious
Claim 8. Tsatsanis teaches that the MIMO processing module processes “256 tones
on each of fourteen channels or lines.” Ex. 1006, [0061]. Tsatsanis states that
“processing may occur on one frequency at a time (fourteen channels) as the
system cycles through the 256 frequencies [(i.¢., tones)], which represent the
data.” Ex. 1006, [0061]. In addition, Tsatsanis highlights “the benefit of not
disrupting operation on the other active channels through unwanted crosstalk
coupling.” Ex. 1006, [0081]. Since tones can be processed one at a time, it would
have been obvious to a POSITA that transmission can be limited to a set of tones,
providing benefits of not disrupting operation on the other active channels through
unwanted crosstalk coupling. As discussed with respect to Claim 1, the POSITA
would have understood that, similar to transmitting on all tones at low power,
transmitting on a single tone at full power would allow detection of crosstalk on
the single tone, without producing a high enough (full-band) crosstalk to disrupt
operation of already-operating lines. See supra, 49 65-66, 69-71. The POSITA
would have been motivated to train a new line on a tone-by-tone basis since it

would be more convenient than incrementally increasing power. Specifically, the
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POSITA would have understood that processing one tone at a time would be a
more convenient way to increment training of the new line, as opposed to
incrementally increasing power of the line where the power may be incrementally
increased by too much (so that crosstalk levels disrupt already active lines) or too
little (where bringing the new line to full power is delayed).

11. Claim 9: The method of claim 1 wherein the control signals
sent to the new DSL line set and the already-operating DSL
line set comprise signals controlling at least one of the
following: CARMASK; PSDMASK; RFIBANDS; BCAP|[n]; a
carrier mask operational parameter; a PSD operational

parameter; a bit cap operational parameter; or a margin
operational parameter;

95.  Tsatsanis in view of Savoor renders obvious Claim 9. Specifically,
Table 2 of Savoor lists control parameters which may be modified including
“PSD” which is described as “the power spectral density of the data signal.” Ex.
1005, Table 2. In addition, Savoor states that “PSD masks are adjusted to limit
cross talk on the DSL channel.” Ex. 1005, 7:32-33. A POSITA would have
understood that modifying the PSD operational parameter or PSD mask amounts to
sending a control signal to the new DSL line set and the already operating DSL
line set, or that it would at least be obvious to modify this parameter by sending a
control signal to the new DSL line set and the already-operating DSL line set. A
POSITA would have understood that modifying these parameters would also be

used to configure the operation of the new and active subscriber lines of Tsatsanis.
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12.  Claim 10: The method of claim 1 wherein the already-
operating DSL line set is a vectored DSL line set; further
wherein the method further comprises adjusting operation of
the vectored DSL line set to integrate the new DSL line set
into vectored operation with the vectored DSL line set.

96. Tsatsanis alone or in view of Savoor renders obvious Claim 10. As
discussed with respect to Claim 1, Tsatsanis renders obvious adjusting operation of
an already-operating DSL line set to integrate a new DSL line set by generating
cancellation signals between lines. See supra, 4 77-78. Tsatsanis further states that
“[a]lthough it is contemplated that the principles described herein may be utilized
with any transmission standard, modulation scheme, or encoding scheme, in this
example embodiment, a vectored DMT transmission system is adopted for use.”
Ex. 1006, [0064]. With the vectored DMT transmission system, “a collection of all
the signals to be transmitted from all the available channels are processed in sync,
with synchronous clocks and frame aligned, through the DMT transmitter blocks
as shown.” Ex. 1006, [0064].

13. Claim 11

11[pre]: The method of claim 10 wherein adjusting operation
of the vectored DSL line set to integrate the new DSL line
set into vectored operation with the vectored DSL line set
comprises:

97. Tsatsanis alone or in view of Savoor discloses renders obvious 11[pre]

for at least the reasons discussed with respect to Claim 10. See supra, 9 96.
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11[aj: obtaining vector channel and noise information for the
new DSL line set and for the already-operating DSL line
set; and

98. Tsatsanis alone or in view of Savoor renders obvious 11[a]. Tsatsanis
teaches a method that “monitors, with one or more CPE receivers associated with
active channels, for noise, coupling or both generated by transmission of the
training signal and isolates noise, coupling, or both generated by the training signal
and received at the CPE receivers associated with active channels.” Ex. 1006,
[0017]. This information is transmitted to the CO and “processed to establish
MIMO precode filter coefficients configured to pre-cancel noise, coupling, or both
resulting from signals on the channel being activated.” Ex. 1006, [0017].
Furthermore, the *122 patent uses “vector channel information” only once in the
specification as “FEXT crosstalk descriptions.” Ex. 1001, 9:52-57. Because
Tsatsanis discloses a “vectored DMT transmission system,” and discusses
obtaining crosstalk information as described above, a POSITA would have
understood that Tsatsanis teaches obtaining “vector channel” information in
addition to the noise information.

99. To the extent it is argued that Tsatsanis doesn’t render obvious 11[a],
Tsatsanis in view of Savoor does. For example, Savoor teaches that “any cross
talk, any white noise ... can be detected based on patterns observed in the

empirical data collected per tone.” Ex. 1005, 6:62-7:16. Table 1 of Savoor lists
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performance parameters that are measured including “Noise Margin Ratio,” “Quiet

29 €6

Line Noise,” “noise over the channel when the DSL modem is operating,” and
“signal to noise ratio for each tone.” Ex. 1005, Table 1. A POSITA would have
understood that this qualifies as “noise information” in addition to the vector

channel and noise information taught by Tsatsanis.

11[b]: performing vectoring based on the obtained vector
channel and noise information.

100. Tsatsanis alone or in view of Savoor discloses or renders obvious
11[b]. For example, Tsatsanis teaches that the MIMO processing module “is
trained to cancel crosstalk” generated by channels. Ex. 1006, [0072]. Specifically,
filter coefficient values are corrected based on the collected crosstalk and noise
information to “generate a more accurate crosstalk cancellation signal.” Ex. 1006,
[0075]. A POSITA would have understood that cancellation of crosstalk between
lines describes vectoring, and thus Tsatsanis performs vectoring based on the

vector channel and noise information.
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14.  Claim 12: The method of claim 10 wherein adjusting
operation of the vectored DSL line set to integrate the new
DSL line set into vectored operation with the vectored DSL
line set comprises configuring operation of the vectored DSL
line set to integrate the new DSL line set into vectored
operation with the vectored DSL line set after evaluating
concurrent use of the new DSL line set and the already-
operating DSL line set.

101. Tsatsanis alone or in view of Savoor discloses or renders obvious
Claim 12. First, as described above with respect to Claim 2, Tsatsanis teaches
“transmit[ting] a low power training signal on channel N+1,” which “provides the
benefit of not disrupting operation of the other active channels through unwanted
crosstalk coupling.” Ex. 1006, [0081]; see supra, Claim 2. A POSITA would have
understood this to mean that the training signal is sent on the new DSL line set
concurrently with data transmission on the already-operating DSL line set. The
training signal power is increased iteratively and adjustments are made to cancel
crosstalk between signals by generating cancellation signals. Ex. 1006, [0081]-
[0088]. A POSITA would have understood that this indicates that the new channel
is integrated into vectored operation with the other active channels since the

crosstalk is canceled between the new channel and the other active channels.
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15.  Claim 13: The method of claim 10 wherein adjusting
operation of the vectored DSL line set to integrate the new
DSL line set into vectored operation with the vectored DSL
line set comprises configuring operation of the new DSL line
set to integrate the new DSL line set into vectored operation
with the vectored DSL line set after evaluating concurrent use
of the new DSL line set and the already-operating DSL line
set.

102. Tsatsanis alone or in view of Savoor renders obvious Claim 13 for at
least the reasons discussed above with respect to Claim 12. See supra, 4 101. This
claim is identical to claim 12 discussed above, except that it requires “configuring
operation of the new DSL line set” whereas claim 12 requires “configuring
operation of the vectored DSL line set.” Tsatsanis teaches that “prior to
transmission, the outgoing signals on the new channel and other channels
undergoes appropriate precoding.” Ex. 1006, [0086]. A POSITA would have
understood that this indicates that the new channel is integrated into vectored
operation with the other active channels since the crosstalk is canceled between the
new channel and the other active channels.

16. Claim 14
14[pre]: A controller comprising:

103. Tsatsanis alone or in view of Savoor discloses or renders obvious
14[pre] for at least the reasons discussed with respect to 1[pre] and 1[e]. See supra,
99 64, 81-82. Although claim 1 is a method claim and claim 14 is an apparatus
claim (that claims a controller), the scope of the claims are identical. While the
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preamble of claim 1 does not claim a controller, limitation 1[e] does, and Tsatsanis

discloses the claimed controller for the reasons explained in 1[e].

14[a]: a data collection unit configured to collect operational
data from a new DSL line set and an already-operating
DSL line set;

104. Tsatsanis alone or in view of Savoor discloses or renders obvious

14[a] for at least the reasons discussed with respect to 1[a]. See supra, 99 65-68.

14[b]: an analysis unit coupled to the collection unit, wherein
the analysis unit is configured to: analyze the collected
operational data; determine an operational configuration
for the at least one DSL line in the new DSL line set that
will allow the new DSL line set to join the already-
operating DSL line set without disrupting the already-
operating DSL line set;

105. Tsatsanis alone or in view of Savoor discloses or renders obvious

14[b] for at least the reasons discussed with respect to 1[b]. See supra, 9 69-74.

14[c]: evaluate data received by the new DSL line set; and
evaluate data received by the already-operating DSL line
set; and

106. Tsatsanis alone or in view of Savoor discloses or renders obvious

14[c] for at least the reasons discussed with respect to 1[c]. See supra, 99 75-76.
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14[d]: a control signal generator coupled to the analysis unit,
wherein the control signal generator is configured to send
control signals to the new DSL line set and to the already-
operating DSL line set, further wherein the control signals
comprise signals controlling operation of at least one of
the following: the new DSL line set; or the already-
operating DSL line set; and

107. Tsatsanis alone or in view of Savoor discloses or renders obvious

14[d] for at least the reasons discussed with respect to 1[d]. See supra, 49 77-80.

14[e]: wherein the controller is configured to evaluate
whether crosstalk from the new DSL line set affects the
already-operating DSL line set.

108. Tsatsanis alone or in view of Savoor discloses or renders obvious
14[e] for at least the reasons discussed with respect to 1[e]. See supra, 9 80-81.

17.  Claim 15: The controller of claim 15 wherein the operational
configuration for the at least one DSL line in the new DSL
line set comprises setting transmit power for the at least one
DSL line in the new DSL line set.

109. Tsatsanis alone or in view of Savoor discloses or renders obvious
Claim 15 for at least the reasons discussed with respect to Claim 6. See supra,
19 91-92.

18.  Claim 16: The controller of claim 14 wherein the controller is
configured to obtain vector channel and noise information for
the new DSL line set and the already-operating DSL line set.

110. Tsatsanis alone or in view of Savoor discloses or renders obvious

Claim 16 for at least the reasons discussed with respect to 11[a]. See supra, 99 98-

99.

74

IPR2025-00428
Petitioners' Exhibit 1002
Page 76 of 84



19.

Claim 17: The controller of claim 14 wherein the already-
operating DSL line set comprises at least one of the following:
is a vectored DSL line set; a single DSL line; or a plurality of
DSL lines.

111. Tsatsanis alone or in view of Savoor discloses or renders obvious

Claim 17 for at least the reasons discussed with respect to Claim 3. See supra, 9

84-87.

20.

Claim 18: The controller of claim 14 wherein the operational
configuration for at least one DSL line in the new DSL line
set comprises orthogonal training sequences on a plurality of
DSL lines in the new DSL line set to permit independent
identification of the plurality of DSL lines in the new DSL
line set during simultaneous training.

112. Tsatsanis alone or in view of Savoor discloses or renders obvious

Claim 18 for at least the reasons discussed with respect to Claim 5. See supra, 9 90.

21.

Claim 19: The controller of claim 14 wherein the control
signals sent to the new DSL line set and the already-operating
DSL line set comprise signals controlling at least one of the
following: CARMASK; PSDMASK; RFIBANDS; BCAP|[n]; a
carrier mask operational parameter; a PSD operational
parameter; a bit cap operational parameter; or a margin
operational parameter.

113. Tsatsanis in view of Savoor renders obvious Claim 19 for at least the

reasons discussed with respect to Claim 9. See supra, 9§ 95.

22.

Claim 20:

20[pre]: A computer program product comprising:

114. Tsatsanis in view of Savoor renders obvious 20[pre]. For example,

Savoor teaches that the “computer includes a program for modifying a

75

IPR2025-00428
Petitioners' Exhibit 1002
Page 77 of 84



provisionable service parameter associated with the DSL channel based on
measured in-service performance parameters received from the first modem or the
second modem.” Ex. 1005, 2:49-58. Savoor further teaches that its “entire process
can be encapsulated in a software program that can be executed by a computer
connected to the DSL network, e.g., the central office computer 126. The central
office computer 126 can interface with the ATU-Cs and the ATU-Rs, or their
respective agents, in order to obtain performance data, extract provisioning data,
implant provisioning data, and control the circuit provisioning in order to provide
optimum performance of each DSL circuit.” Ex. 1005, 7:35-43. A POSITA would
have understood that the program would be stored on a computer program product

for execution on the computer.

20[a]: a machine readable medium; and program instructions
contained in the machine readable medium, the program
instructions specifying a method of training a new DSL
line set to join an already-operating DSL line set, the
method comprising:

115. Tsatsanis in view of Savoor renders obvious 20[a] for at least the
reasons discussed with respect to 20[pre] and 1[pre]. A POSITA would have
understood that the program instructions of Savoor would necessarily be contained
in a machine readable medium for execution by the computer, or at least that it
would be obvious to store the program instructions on the machine readable

medium. In addition, the 122 Patent admits that the “media and program
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instructions may be ... of the kind well known and available to those having skill

in the computer arts.” Ex. 1001, 16:64-17:13.

20[b]: collecting operational data, via a data collection unit,
from the new DSL line set and the already-operating DSL
line set;

116. Tsatsanis in view of Savoor renders obvious 20[b] for at least the

reasons discussed with respect to 1[a]. See supra, 99 65-68.

20[c]: performing the following operations, via an analysis
unit coupled to the collection unit: analyzing the collected
operational data determining an operational configuration
for at least one DSL line in the new DSL line set that will
allow the new DSL line set to join the already-operating
DSL line set without disrupting the already-operating DSL
line set;

117. Tsatsanis in view of Savoor renders obvious 20[c] for at least the

reasons discussed with respect to 1[b]. See supra, 44 69-74.

20/[d]: evaluating data received by the new DSL line set; and
evaluating data received by the already-operating DSL line
set; and

118. Tsatsanis in view of Savoor renders obvious 20[d] for at least the

reasons discussed with respect to 1[c]. See supra, 99 75-76.
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20[e]: sending control signals, via a control signal generator
coupled to the analysis unit, to the new DSL line set and to
the already-operating DSL line set, further wherein the
control signals comprise signals controlling operation of at
least one of the following: the new DSL line set; or the
already-operating DSL line set; and

119. Tsatsanis in view of Savoor renders obvious 20[e] for at least the

reasons discussed with respect to 1{d]. See supra, 99 77-80.

20[f]: wherein the controller is configured to evaluate
whether crosstalk from the new DSL line set affects the
already-operating DSL line set.

120. Tsatsanis in view of Rezvani renders obvious 20[f] for at least the
reasons discussed with respect to 1[e]. See supra, 9 81-82.

XII. Ground 2: Claims 5 and 18 are rendered obvious over Tsatsanis in view
of Rezvani.

121. Tsatsanis in view of Rezvani renders obvious all of the limitations of
Claims 1-20.

1. Motivation to Combine

122. A POSITA would have been motivated to combine Tsatsanis and
Rezvani. Specifically, a POSITA would have been motivated to modify Tsatsanis
with the teachings of Rezvani in order to train a plurality of new lines
simultaneously. Tsatsanis teaches a method for activating and provisioning a new
channel alongside active and provisioned channels. Ex. 1006, Abstract. Rezvani
also teaches training subscriber lines. Ex. 1008, 18:28-59. Rezvani teaches training

all lines at once in parallel by using subscriber line specific orthogonal key codes.
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Ex. 1008, 18:46-53. A POSITA would have been motivated to incorporate the
subscriber line specific orthogonal key codes in the teachings of Tsatsanis so that
multiple lines not previously activated or provisioned could be trained at the same
time. See Ex. 1006, [0045]. A POSITA would have understood that training
multiple subscriber lines simultaneously would be beneficial by allowing quicker
activation of numerous subscriber lines.

123. Furthermore, a POSITA would have had a reasonable expectation of
success in combining Tsatsanis and Rezvani because Tsatsanis and Rezvani are
both about digital subscriber line systems. Ex. 1006, [0004]; Ex. 1008, Abstract. A
POSITA would have understood that orthogonal training sequences such as those
disclosed by Rezvani would be applicable to the subscriber lines of Tsatsanis, since
the subscriber lines in each reference are of the same technology. The POSITA
further would have understood that the orthogonal training sequences such as those
disclosed by Rezvani were well known in the art and applicable to DSL systems

outside of Rezvani, including Tsatsanis. See Ex. 1007, 5-6.
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2. Claim 5: The method of claim 1 wherein determining the
operational configuration for the at least one DSL line in the
new DSL line set comprises using orthogonal training
sequences on a plurality of DSL lines in the new DSL line set
to permit independent identification of the plurality of DSL
lines in the new DSL line set during simultaneous training

124. Tsatsanis renders obvious Claim 5 for at least the reasons discussed
with respect to Ground 1A. See supra, 9 90.

125. In addition, Tsatsanis in view of Rezvani renders obvious Claim 5.
For example, Rezvani teaches that “training ... is conducted in parallel on all lines
at once by injecting the same training sequence combined with a subscriber line
specific orthogonal key codes using code division multiplexing techniques
(CDMA) into ... each subscriber line. The monitoring ... is done with a decoder
using orthogonal key codes.” Ex. 1008, 18:46-53; see also id., 8:33-40 (“In an
alternate embodiment of the invention the interference determination is conducted
in parallel on all lines at once by injecting the same training sequence combined
with a subscriber line specific orthogonal key codes using code division
multiplexing techniques (CDMA) into ... each subscriber line and monitoring the
same ... tones with a decoder using the key codes”). A POSITA would have
understood that the orthogonal key codes specific to each subscriber line combine
with the training sequence to teach an orthogonal training sequence, where
multiple lines are trained simultaneously. The POSITA would further have

understood that each line may be independently identified during simultaneous
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training given that an orthogonal key code is specific to each individual line.
Furthermore, the *122 Patent admits that “such orthogonal [training] sequences
may be known to those skilled in the art.” Ex. 1001, 11:38-60. Thus, the 122
Patent admits that a POSITA would have known to use such orthogonal training

sequences with Tsatsanis and Rezvani.

3. Claim 18: The controller of claim 14 wherein the operational
configuration for at least one DSL line in the new DSL line
set comprises orthogonal training sequences on a plurality of
DSL lines in the new DSL line set to permit independent
identification of the plurality of DSL lines in the new DSL
line set during simultaneous training.

126. Tsatsanis in view of Rezvani renders obvious Claim 18 for at least the
reasons discussed with respect to Claim 5. See supra, 49 124-25.

XIII. CONCLUSION

The opinions and conclusions expressed in this Declaration represent my
current opinions and conclusions, and the bases thereof. They may be revised and/or
supplemented should additional information or insights become available to me.

As discussed above, it is my opinion that Claims 1-20 of the 122 Patent are
obvious and should be canceled as unpatentable over the prior art.

I declare that all statements made herein on my own knowledge are true and
that all statements made on information and belief are believed to be true, and

further, that these statements were made with the knowledge that willful false
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statements and the like so made are punishable by fine or imprisonment, or both,

under Section 1001 or Title 18 of the United States Code.

Executed this 22" day of January, 2025.
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