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I. INTRODUCTION

Pursuant to the Court’s Docket Control Order (Dkt. 41) and Patent Rules 3-3 and 3-4,
Defendants AT&T Mobility, LLC (“AT&T”), Cellco Partnership, d/b/a Verizon Wireless
(“Verizon”), and T-Mobile USA, Inc., (“T-Mobile,” and together with AT&T and Verizon,
“Defendants”) hereby disclose their Invalidity Contentions with respect to U.S. Patent No.
7,035,345 (“the ’345 Patent); U.S. Patent No. 8,078,561 (“the ’561 Patent); U.S. Patent No.
8,767,857 (“the *857 Patent); U.S. Patent No. 9,641,204 (“the *204 Patent); and U.S. Patent No.
10,958,296 (“the 296 Patent) (collectively, the “Asserted Patents™). Defendants contend that each
of the Asserted Claims (as defined below) is invalid under 35 U.S.C. §§ 101, 102, 103, and/or 112
for at least the reasons provided below.!

The Invalidity Contentions set forth below are based on information currently known to
Defendants, including Smart RF’s May 15, 2024, Infringement Contentions. In the event that
Smart RF is granted leave to amend its Infringement Contentions or its infringement theories, these
Invalidity Contentions may change, and Defendants reserve the right to amend or supplement these
Invalidity Contentions.

Discovery in this case is still in its early stages, and Defendants’ investigation and analysis
of Smart RF, Inc.’s (“Smart RF” or “Plaintiff”) claims and Defendants’ defenses are ongoing.
Defendants also have not yet obtained any discovery from the named inventors identified on the
Asserted Patents or the individuals involved in prosecuting the respective applications leading to
the Asserted Patents, nor have Defendants completed discovery from third parties that may have

evidence related to prior art. Defendants therefore reserve the right to supplement or modify these

U All Asserted Patents have priority dates prior to March 16, 2013. Accordingly, all references to
35 U.S.C. § 102 refer to the pre-AIA version of that statute defining prior art.
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Invalidity Contentions based on further discovery, evaluation of the scope and content of the prior
art, or changes in any of Plaintiff’s Asserted Claims or infringement contentions.

Defendants incorporate by reference all other bases for invalidity identified in Defendants’
Answers, Initial Disclosures, and interrogatory responses in this matter, and the prosecution or
post-grant review (e.g., during Inter Partes Review) of the Asserted Patents and all related patents
and/or patent applications, including but not limited to statements made by both the patent
applicant and patent examiners, and references cited therein.

Defendants further incorporate by reference all admissions regarding the Asserted Patents
including, but not limited to, admissions in the specification of the Asserted Patents, and the
prosecution or post-grant review of the Asserted Patents and related patents and/or patent
applications. Defendants further incorporate any and all invalidity contentions previously served
or subsequently served in any related litigation, or served in any prior litigation involving the
Asserted Patents and related patents (collectively, the “Other Actions”).

The Court has not yet issued any claim construction rulings. Defendants’ Invalidity
Contentions are not intended to, and do not, reflect any acquiescence or concession by Defendants
as to the proper scope or construction of the Asserted Claims. To the extent that these Invalidity
Contentions reflect any claim construction consistent with Plaintiff’s infringement contentions or
proposed claim constructions, no inference is intended, nor should any be drawn that Defendants
agree with Plaintiff’s claim constructions, and Defendants expressly reserve the right to contest
such constructions. Moreover, Defendants’ Invalidity Contentions should not in any way be read
as an admission that any of their respective products or technology infringes any claim of any
Asserted Patent; Defendants specifically deny such infringement. Similarly, nothing stated in this

document or accompanying claim charts should be treated as an admission or suggestion that the
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Asserted Claims are not invalid (1) under 35 U.S.C. § 112 for being indefinite, failing to satisty
the written description requirement, or failing to satisfy the enablement requirement; or (2) under
35 U.S.C. § 101 for failing to claim eligible subject matter.

Depending on the Court’s construction of the Asserted Claims of the Asserted Patents,
and/or positions that Plaintiff or its expert witness(es) may take concerning claim interpretation,
infringement, and/or invalidity issues, the asserted prior art references may be of greater or lesser
relevance. Given this uncertainty, the charts may reflect alternative applications of the prior art
against the Asserted Claims. Thus, no chart or position taken by Defendants should be construed
as an admission or a waiver of any particular construction of any claim term. Defendants also
reserve the right to challenge any of the claim terms under 35 U.S.C. § 112, including by arguing
that they are indefinite, not supported by the written description, and/or not enabled.

As shown below, Smart RF has asserted that the Asserted Claims are entitled to priority
dates that precede the earliest effective filing date of the Asserted Patents:

e 345 Patent: at least as early as October 1999;

e 561 Patent: at least as early as December 2005;

e 857 Patent: at least as early as September 2008;

e 204 Patent: at least as early as February 2010; and
e ’206 Patent: at least as early as February 2010.

For each patent above, Defendants dispute that Smart RF may appropriately rely upon any
priority date earlier than that listed on the Asserted Patents and reserve the right to rely on prior
art dated after Smart RF’s claimed priority date, particularly to the extent Smart RF fails to prove
entitlement to the above priority dates for any Asserted Claim. To the extent Smart RF in the

future seeks and is granted leave to amend its disclosures in an attempt to establish an earlier
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effective date, Defendants reserve the right to amend these contentions in response, including by
disclosing additional prior art or earlier versions or evidence of the prior art disclosed herein.

Defendants challenge the sufficiency of Smart RF’s Infringement Contentions. In
particular, Smart RF’s Infringement Contentions fail to disclose its infringement theories with this
Court’s requisite specificity with respect to the claims of the Asserted Patents; indeed, Smart RF’s
Infringement Contentions fail to provide any information regarding why it believes the Accused
Instrumentalities practice virtually any element of any of the claims of the Asserted Patents.

The prior art references identified herein may disclose the limitations of the Asserted
Claims either expressly or inherently, or may be relied upon to show the state of the art in the
relevant time frame. The discussion of the different references herein and in the attached claim
charts may reflect alternative applications of the prior art against the Asserted Claims. Comments
on one item of prior art should not be construed as necessarily applying to any of the other prior
art discussed herein. For example, the suggested obviousness combinations are provided in the
alternative to Defendants’ anticipation contentions and are not to be construed to suggest that any
reference included in the combinations is not by itself anticipatory. To the extent that Plaintiff
contends that limitations of the Asserted Claims are not disclosed in the anticipatory prior art
identified herein, Defendants reserve the right to identify other references and combinations that
address those arguments, and reserve the right to so modify, amend, or supplement these Invalidity
Contentions.

Defendants’ citations to specific portions of the prior art references relied upon herein
should not be construed to mean that other portions of the prior art references are not relevant to
the invalidity of the Asserted Claims. Defendants reserve the right to rely on the entirety of any

or all of the prior art references (whether or not claim-charted) as a basis for asserting invalidity
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of the Asserted Patents, and/or as necessary to supplement its contentions with additional citations
and evidence.

Defendants reserve the right to rely on any prior art system referenced, embodied, or
described in any of the prior art references identified herein, or which embodies any of the prior
art references identified herein. In addition, Defendants reserve the right to rely on any prior art
system that may have been developed or deployed by their infrastructure vendors, including
without limitation Ericsson, Nokia and/or Samsung.

Moreover, Defendants reserve the right to rely on inventor admissions concerning the
scope of the prior art relevant to the asserted patents found in, inter alia, the prosecution histories
or post-grant review proceedings of the Asserted Patents and related patents and/or patent
applications, any testimony or declarations of the named inventors concerning the Asserted Patents
or related patents, and any papers or evidence submitted by Smart RF in connection with this
litigation, any other pending or future litigation brought by Smart RF involving the Asserted
Patents or related patents. Defendants also may establish what was known to a person having
ordinary skill in the art through treatises, published industry standards other publications, products,
and/or testimony.

The prior art references listed herein and in the accompanying claim charts may disclose
the elements of the Asserted Claims explicitly and/or inherently. The prior art references are also
relevant for their showing of the state of the art and reasons and motivations for making
improvements, additions, and combinations. The suggested obviousness combinations are
provided in the alternative to Defendants’ anticipation contentions and are not to be construed to
suggest that any reference is not itself anticipatory.

Further, the combinations of prior art references contained herein demonstrating the
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obviousness of the Asserted Patents under 35 U.S.C. § 103 are merely exemplary and are not
intended to be exhaustive. All such combinations are intended to include and are in view of the
knowledge of a person of ordinary skill in the art. Additional obviousness combinations of the
identified prior art references are possible, and Defendants reserve the right to use any such
combination(s) in this Action. In particular, Defendants are currently unaware of the extent, if
any, to which Smart RF will contend that limitations of any particular claim(s) is/are not disclosed
in the art that Defendants have identified as anticipatory. To the extent that Smart RF does so,
Defendants reserve the right to identify other evidence or references that anticipate or render
obvious the particular claim(s).

Defendants’ identification in the prior art of claim elements recited in the preamble of any
claims is not intended to indicate that any such preamble is limiting. All such disclosures are made
only to the extent the preamble is determined to be limiting.

As described above, Defendants may diligently seek discovery from third parties, including
infrastructure vendors Ericsson, Nokia and/or Samsung, to demonstrate the inventions were known
or used by others under 35 U.S.C. § 102(a), in public use and/or on-sale under 35 U.S.C. § 102(b),
and/or earlier invention of the claimed inventions under 35 U.S.C. § 102(g). Defendants may
therefore modify, amend, and/or supplement these Invalidity Contentions if and when further
information becomes available.

Additionally, Defendants incorporate by reference into these contentions every claim
element cross-referenced in Smart RF’s Infringement Contentions. For any element in Smart RF’s
Infringement Contentions for which Smart RF refers to the information from one or more other
elements (whether in the same or a different patent), Defendants incorporate by reference the same

cross-reference for these contentions.
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Subject to the foregoing statements and qualifications, Defendants provide the following
disclosures.

II. PATENT RULES 3-3(A) and 3-3(B): DISCLOSURE OF IDENTITY OF EACH

ITEM OF PRIOR ART THAT ANTICIPATES OR RENDERS OBVIOUS EACH

ASSERTED CLAIM; AND WHETHER EACH ITEM OF PRIOR ART
ANTICIPATES OR RENDERS OBVIOUS EACH ASSERTED CLAIM

In the below subsections, Defendants identify each item of prior art that anticipates and/or
renders obvious each Asserted Claim. The prior art identified herein also includes items that may
be relied upon to show knowledge or use by others under 35 U.S.C. § 102(a), public use or on-sale
bar under § 102(b), prior filing under § 102(e), derivation or prior inventorship under §§ 102(f)
and (g), and the identity of any person or entity involved in and the circumstances surrounding the
making of the invention before the application for each Asserted Patent. The prior art cited and
discussed below and in the attached claim charts anticipates and/or renders obvious, alone or in
combination with the below-disclosed references, one or more of the Asserted Claims.

Defendants have provided limitation-by-limitation claim charts demonstrating where each
limitation of the Asserted Claims of the Asserted Patents is found in the prior art. These claim
charts are based on Defendants’ current understanding of the terms and limitations of Plaintiff’s
Asserted Claims, Defendants’ current understanding of the claim constructions underlying
Plaintiff’s infringement contentions, as well as Plaintiff’s proposed claim constructions. To the
extent any claim limitation is deemed not to be disclosed or otherwise satisfied by a given item of
prior art, Defendants contend that the difference, if any, between the claim and such prior art would
have been within the knowledge of and obvious to one of ordinary skill in the relevant art at the
time of the alleged invention, such that the claimed invention would have been obvious both in
light of the prior art item alone and/or in light of a combination of prior art.

Defendants have provided exemplary citations to each prior art item relied upon for each
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limitation of each Asserted Claim. These citations represent neither every location where a
particular claim limitation is found in the prior art nor every instance in which such prior art
satisfies the claim limitation. Rather, Defendants reserve the right to rely on additional, or
different, portions or aspects of the prior art other than those specifically cited in the claim charts
provided herewith. Moreover, Defendants may rely on other portions or aspects of the prior art as
aids to understanding and interpreting the portions that are cited. Where Defendants cite a
particular figure in a prior art reference, such citations should be understood to encompass the
caption and description of the figure and any text relating to the figure, in addition to the figure
itself. Conversely, where a cited portion of text refers to a figure, the citation should be understood
to include the figure as well. Defendants may additionally rely on information incorporated by
reference in the identified prior art to provide additional support for Defendants’ contention for a
given claim limitation.

Defendants reserve the right to supplement and/or amend these contentions based on the
herein-identified prior art considered individually or in combination with additional information
learned during discovery and/or in light of claim construction developments in this case.
Defendants may also become aware of additional prior art as its investigation and discovery in this
case progress, and Defendants reserve the right to use any such prior art to demonstrate that the
Asserted Claims of the Asserted Patents are invalid.

A. Anticipation

Defendants contend that the prior art references identified below are anticipatory references
under pre-AlA 35 U.S.C. §§ 102(a), (b), (e), (f) and/or (g). To the extent any of the anticipatory
references were embodied in actual systems, such systems may constitute prior art based upon
which Defendants will continue to develop further invalidity defenses as discovery and

Defendants’ investigation progress.
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Defendants additionally reserve the right, to the extent permitted by the Court and the
applicable statutes and rules, to assert and/or supplement its assertions that the Asserted Claims
are invalid under pre-AIA 35 U.S.C. § 102(f) in the event Defendants obtain additional evidence
that the named inventors of the Asserted Patents did not invent (either alone or in conjunction with
others) the subject matter claimed in the Asserted Patents. Should Defendants obtain such
evidence, it will provide the name of the person(s) from whom, and the circumstances under which,
the alleged invention or any part of it was derived.

Defendants further intend to rely on admissions of the named inventors and Smart RF
concerning the prior art, including statements found in the Asserted Patents, their prosecution
histories, and/or other related patents or patent applications, any deposition testimony, and the
papers filed and any evidence submitted by Smart RF in conjunction with this action.

Finally, Defendants may rely on testimony from the authors or named inventors on any of
the prior art references listed above.

1. The ’345 Patent

Each prior art item below anticipates the Asserted Claims of the *345 Patent by reason of
its status as a publication and/or patent disclosing, or a system on sale and/or in public knowledge
or use in the United States embodying, the claimed invention before Plaintiff’s asserted priority
date of the *345 Patent.> Thus, each reference below constitutes anticipatory prior art under one
or more provisions of pre-AIA 35 U.S.C. §§ 102(a), (b), (e), (f) or (g). For each item of

anticipatory prior art, Defendants have attached an exhibit setting forth a claim chart identifying

2 Defendants contend that Plaintiff is not entitled to the priority date it has asserted, and is
investigating further. Defendants reserve the right to challenge Plaintiff’s claimed priority date.
Defendants further reserve the right to amend and/or supplement their Invalidity Contentions if
any of the *345 Patent claims are subject to a different priority date.
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where each claim limitation is found in the cited prior art. For purposes of derivation or prior

inventorship under §§ 102(f) and (g), Defendants have provided in each claim chart the

information currently known to Defendants regarding the identifies of the persons or entities

involved in and the circumstances surrounding the making of the invention before the applicant(s)

for the *345 Patent. The prior inventors and persons or entities who made and used the inventions

include the named inventors and original assignees of the asserted prior art patents; the authors of

the asserted prior art publications; and the individuals and entities who made the asserted prior art

systems.
Table A. Prior Art to the 345 Patent
Chart Prior Art Reference Coun.tr.y of Publication/
Origin Issue Date
A-l U.S. Patent No. 5,867,065 (“Leyendecker”) Us. Feb. 2, 1999
A2 U.S. Patent No. 5,892,397 (“Belcher”) Us. Apr. 6, 1999
A3 U.S. Patent No. 6,693,974 (“Jin”) Us. Aug. 5, 1999
Ad U.S. Patent No. 7,409,007 (“Johnson™) Us. Sep. 14, 1999
Jeckeln, E., et al., Linearization of Microwave
Emitters Using an Adaptive Digital Predistorter,
A-5 | IEEE, 27th European Microwave Conference U.S. Sep. 1997
(2007) (“Jecklen™).
A6 U.S. Patent No. 5,949,283 (“Proctor”) Us. Sep. 7, 1999
A7 U.S. Patent No. 6,600,792 (“Antonio™) Us. June 26, 1998
Ghaderi, M, et al., Power Amplifier Adaptive
Linearization — Using  Predistortion — with
A-8 | Polynomial Functions, 1EEE, 22nd European U.S. Sep. 1992
Microwave Conference, (1992).

2. The ’561 Patent

Each prior art item below anticipates the Asserted Claims of the *561 Patent by reason of
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its status as a publication and/or patent disclosing, or a system on sale and/or in public knowledge
or use in the United States embodying, the claimed invention before Plaintiff’s asserted priority
date of the 561 Patent.> Thus, each reference below constitutes anticipatory prior art under one
or more provisions of pre-AIA 35 U.S.C. §§ 102(a), (b), (e), (f) or (g). For each item of
anticipatory prior art, Defendants have attached an exhibit setting forth a claim chart identifying
where each claim limitation is found in the cited prior art. For purposes of derivation or prior
inventorship under §§ 102(f) and (g), Defendants have provided in each claim chart the
information currently known to Defendants regarding the identifies of the persons or entities
involved in and the circumstances surrounding the making of the invention before the applicant(s)
for the ’561 Patent. The prior inventors and persons or entities who made and used the inventions
include the named inventors and original assignees of the asserted prior art patents; the authors of

the asserted prior art publications; and the individuals and entities who made the asserted prior art

systems.
Table B. Prior Art to the ’561 Patent
Chart Prior Art Reference Country of Publication/
Origin Issue Date

Liu, Taijin, et al., Deembedding Static
Nonlinearities and Accurately Identifying and
B-1 Modeling  Memory Effects in Wide-Band
Transmitters, IEEE Transactions on Microwave U.S. November 2005
Theory and Techniques, Col. 53, No. 11 (Nov.
2005) (“Liu”)

U.S. Patent Application No. 2004/0179629 A1l
(“Song”) U.S. Sep. 16, 2004

3 Defendants contend that Plaintiff is not entitled to the priority date it has asserted, and is
investigating further. Defendants reserve the right to challenge Plaintiff’s claimed priority date.
Defendants further reserve the right to amend and/or supplement their Invalidity Contentions if
any of the *561 Patent claims are subject to a different priority date.
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U.S. Patent Application No. 2002/0171485 Al

B-3 (“Cova”) U.S. Nov. 21, 2002
Ding, Lei, Digital Predistortion of Power

B-4 Amplifiers for Wireless Applications, Georgia
Institute of Technology, School of Electrical and U.S. March 2004
Computer Engineering (March 2004) (“Ding”)

B-5 International Publication No. WO 2001/048998

Al (“Griph”) PCT July 5,2001

Hammi, Oualid, Linéarisation par prédistorsion
B-6 numeérique en sous bandes d'un transmetteur en
bande S pour les applications cellulaires de 3G, Canada 2004
Polytechnique Montréal (2004) (“Hammi”).

U.S. Patent No. 7,415,252 (“Jelonnek™)

U.S. Nov. 18, 2004

3. The ’857 Patent

Each prior art item below anticipates the Asserted Claims of the *857 Patent by reason of
its status as a publication and/or patent disclosing, or a system on sale and/or in public knowledge
or use in the United States embodying, the claimed invention before Plaintiff’s asserted priority
date of the 857 Patent.* Thus, each reference below constitutes anticipatory prior art under one
or more provisions of pre-AIA 35 U.S.C. §§ 102(a), (b), (e), (f) or (g). For each item of
anticipatory prior art, Defendants have attached an exhibit setting forth a claim chart identifying
where each claim limitation is found in the cited prior art. For purposes of derivation or prior
inventorship under §§ 102(f) and (g), Defendants have provided in each claim chart the
information currently known to Defendants regarding the identifies of the persons or entities

involved in and the circumstances surrounding the making of the invention before the applicant(s)

4 Defendants contend that Plaintiff is not entitled to the priority date it has asserted, and is
investigating further. Defendants reserve the right to challenge Plaintiff’s claimed priority date.
Defendants further reserve the right to amend and/or supplement its Invalidity Contentions if any
of the *857 Patent claims are subject to a different priority date.
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for the *857 Patent. The prior inventors and persons or entities who made and used the inventions

include the named inventors and original assignees of the asserted prior art patents; the authors of

the asserted prior art publications; and the individuals and entities who made the asserted prior art

systems.
Table C. Prior Art to the 857 Patent
Chart Prior Art Reference Coun.tr:y of Publication/
Origin Issue Date

U.S. Patent App. Publ. No. 2005/0163251 Al

C-1 | (“McCallister”) U.S. July 28, 2005
Japanese Pat. App. No. 2006/345066 A

C-2 | (“Hibino”) Japan Dec. 21, 2006

C-3 U.S. Patent No. 6,798,843 (“Wright”) Us. Sept. 28, 2004
International ~ Pat.  App.  Publ.  No.

C-4 | WO 2005/076554A1 (“Sadri”) PCT Feb. 5, 2004

C-5 U.S. Patent No. 7,415,252 (“Jelonnek™) Us. Nov. 18, 2004
Japanese Pat. App. No. 2006/135543A

C-6 | (“Uchida”) Japan Nov. 4, 2004

c7 | KR 2007/0061746A ("Ho™) South Korea | Nov. 24, 2006
Cendrillon, et al., 4 Near-Optimal Linear

C-8 | Crosstalk Precoder for VDSL (“Cendrillon 1) U.S. Dec. 22,2004
Cendrillon, et al., The Linear Zero-Forcing
Crosstalk Canceler is Near-optimal in DSL

- S. 2004

-9 Channels (“Cendrillon 2”) Us 00
Cendrillon, et al.,, Partial crosstalk

C-10 precompensation in  downstream  VDSL Us. Apr. 22, 2004

(“Cendrillon 3”)°

> The “Cendrillon References” include Cendrillon 1, Cendrillon 2 and Cendrillon 3.
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4. The 204 Patent

Each prior art item below anticipates the Asserted Claims of the *204 Patent by reason of
its status as a publication and/or patent disclosing, or a system on sale and/or in public knowledge
or use in the United States embodying, the claimed invention before Plaintiff’s asserted priority
date of the *204 Patent.® Thus, each reference below constitutes anticipatory prior art under one
or more provisions of pre-AIA 35 U.S.C. §§ 102(a), (b), (e), (f) or (g). For each item of
anticipatory prior art, Defendants have attached an exhibit setting forth a claim chart identifying
where each claim limitation is found in the cited prior art. For purposes of derivation or prior
inventorship under §§ 102(f) and (g), Defendants have provided in each claim chart the
information currently known to Defendants regarding the identifies of the persons or entities
involved in and the circumstances surrounding the making of the invention before the applicant(s)
for the *204 Patent. The prior inventors and persons or entities who made and used the inventions
include the named inventors and original assignees of the asserted prior art patents; the authors of

the asserted prior art publications; and the individuals and entities who made the asserted prior art

systems.
Table D. Prior Art to the 204 Patent
Chart Prior Art Reference Coun.tr.y of Publication/
Origin Issue Date

"Adaptive Digital Feedback Predistortion
D-1 | Technique for Linearizing Power Amplifiers," to U.S. May, 2007
Y.Y. Woo et al. (May 2007) (“Wo00”)

“Linearization of power amplifiers by means of
D-2 | digital predistortion” to Nazim Ceylan (2006) | Germany 2006
(“Ceylan”)

® Defendants contend that Plaintiff is not entitled to the priority date it has asserted, and is
investigating further. Defendants reserve the right to challenge Plaintiff’s claimed priority date.
Defendants further reserve the right to amend and/or supplement their Invalidity Contentions if
any of the *204 Patent claims are subject to a different priority date.
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U.S. Patent No. 8,260,143 to Gupta et al.

D-3 (“Gupta”) U.S. September 17, 2009
"A new approach for concurrent Dual-Band IF

D-4 | Digital PreDistortion: System design and U.S. 2008
analysis," to Cidronali et al.(2008) (“Cidronali™)

D-5 Chinese Patent“Pubhc’e,ttlon No. CN101286963 China October 15, 2008
to Wang et al. (“Wang”)
U.S. Patent No. 7,336,716 to Maltsev et

D-6 al.(“Maltsev”) U.S. February 26, 2008
International ~ Pat. App. Publ. No.

D-7 | W02012/129768 to Peroulas et al. (“Peroulas”) PCT October 4, 2012

D-8 U.S. Patent liubhcatl’?n No. 2003/0053552 to US. March 20, 2003
Hongo et al. (“Hongo™)

D-9 | U.S. Patent No. 8,873,674 to Kim et al. (“Kim”) U.S. October 28, 2014
“Crossover Digital Predistorer for the
Compensation of Crosstalk and Nonlinearity in

D-10 MIMO Transmitters” to Bassam et al., IEEE US. May, 2009
(May 2009) (“Bassam”)
“Advanced Microwave Circuits and Systems” to . .

D-11 Zhurbenko (April 2010) (“Zhurbenko™) Croatia April, 2010
“Digital Predistortion Reference Design™ by the

D-12 Altera Corporation (July 2003) (“Altera”) U.S. July, 2003
“Optimized Multistandard RF Subsampling

D-13 | Receiver Architecture” to Barrak et al. (June U.S. June, 2009
2009) (“Barrak”)

D-14 I‘J‘.S. Paten"f No. 7,415,252 to Jelonnek et al. US. November 18, 2004
(“Jelonnek™)

D-15 Chinese Patent“Pubhfatlon No. CN201878098U China June 22, 2011
to Fang et al. (“Fang”)
U.S. Patent Publication No. 2007/0216554 to

D-16 Ahmed (“Ahmed”) U.S. September 20, 2007
U.S. Patent Publication No. 2005/016325

D-17 (“McCallister”) U.S. July 28, 2005

D-18 I‘J‘S Pa,t’ent Publication No. 2003/0179830 US. September 25, 2003
(“Eidson”)

D-19 U.S. Patent Pgbhcatlon No’., 2005/0242876 to US. November 3, 2005
Obernosterer (“Obernosterer”)

D-20 gfs.”l;atent No. 7,035,345 to Jeckeln (“Jeckeln US. April 25, 2006
“Open-Loop Digital Predistorter for RFPower

D-21 | Amplifiers Using Dynamic DeviationReduction- U.S. July, 2008

Based Volterra Seriesto” to Zhu et al.(“Zhu”)

5. The °296 Patent

18

Each prior art item below anticipates the Asserted Claims of the *296 Patent by reason of

IPR2025-00612
T-Mobile v. Smart RF
Smart RF's Exhibit 2013
Ex. 2013, Page 18



its status as a publication and/or patent disclosing, or a system on sale and/or in public knowledge
or use in the United States embodying, the claimed invention before Plaintiff’s asserted priority
date of the °296 Patent.” Thus, each reference below constitutes anticipatory prior art under one
or more provisions of pre-AIA 35 U.S.C. §§ 102(a), (b), (e), (f) or (g). For each item of
anticipatory prior art, Defendants have attached an exhibit setting forth a claim chart identifying
where each claim limitation is found in the cited prior art. For purposes of derivation or prior
inventorship under §§ 102(f) and (g), Defendants have provided in each claim chart the
information currently known to Defendants regarding the identifies of the persons or entities
involved in and the circumstances surrounding the making of the invention before the applicant(s)
for the *296 Patent. The prior inventors and persons or entities who made and used the inventions
include the named inventors and original assignees of the asserted prior art patents; the authors of

the asserted prior art publications; and the individuals and entities who made the asserted prior art

systems.
Table E. Prior Art to the °296 Patent
Chart Prior Art Reference Coun.tr.y of Publication/
Origin Issue Date

"Adaptive Digital Feedback Predistortion
E -1 | Technique for Linearizing Power Amplifiers," to U.S. May, 2007
Y.Y. Woo et al. (May 2007) (“Wo0”)

“Linearization of power amplifiers by means of

E-2 | digital predistortion” to Nazim Ceylan (2006) | Germany. 2006
(“Ceylan”)

B3 Ii.S. Pa}:tent No. 8,260,143 to Gupta et al US. September 17, 2009
(“Gupta”)

"A new approach for concurrent Dual-Band IF

Digital PreDistortion: System design and US. 2008

" Defendants contends that Plaintiff is not entitled to the priority date it has asserted, and is
investigating further. Defendants reserve the right to challenge Plaintiff’s claimed priority date.
Defendants further reserve the right to amend and/or supplement their Invalidity Contentions if
any of the *296 Patent claims are subject to a different priority date.
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analysis," to Cidronali et al.(2008) (“Cidronali”)
E-5 Chinese Patent“Pubhc’zjltlon No. CN101286963 China October 15, 2008
to Wang et al. (“Wang”)

U.S. Patent No. 7,336,716 to Maltsev et

E-6 al.(“Maltsev”) U.S. February 26, 2008
E-7 | W02012/129768 to Peroulas et al. (“Peroulas”™) PCT October 4, 2012
E-8 U.S. Patent Ij"ubhcalti?n No. 2003/0053552 to USs. March 20, 2003
Hongo et al. (“Hongo”)
E-9 | U.S. Patent No. 8,873,674 to Kim et al. (“Kim”) U.S. October 28, 2014
“Crossover Digital Predistorer for the
Compensation of Crosstalk and Nonlinearity in
E-10 | \MIMO Transmitters” to Bassam et al. (May us. May, 2009
2009) (“Bassam”)
“Advanced Microwave Circuits and Systems” to . .
E-11 1 urbenko (April 2010) (“Zhurbenko®) Croatia April, 2010
E-12 Digital Predistortion Reference Design” by the US. July, 2003

Altera Corporation (July 2003) (“Altera”)
“Optimized Multistandard RF Subsampling
E-13 | Receiver Architecture” to Barrak et al. (June U.S. June, 2009
2009) (“Barrak™)

U.S. Patent No. 7,415,252 to Jelonnek et al.
(“Jelonnek™)

E-15 Chinese Patent“Pubhfatlon No. CN201878098U China June 22,2011
to Fang et al. (“Fang”)

U.S. Patent Publication No. 2007/0216554 to
E-16 Ahmed (“Ahmed”) U.S. September 20, 2007

U.S. Patent Publication No. 2005/016325
E-17 (“McCallister”) U.S. July 28, 2005

E-18 [‘J‘S Pa,t,ent Publication No. 2003/0179830 US. September 25, 2003
(“Eidson”)

E-19 U.S. Patent P‘lclbhcatlon No,., 2005/0242876 to US. November 3, 2005
Obernosterer (“Obernosterer”)

U.S. Patent No. 7,035,345 to Jeckeln (“Jeckeln

E-14 U.S. November 18, 2004

E-20 3457) U.S. April 25, 2006
“Open-Loop Digital Predistorter for RFPower
E-21 | Amplifiers Using Dynamic DeviationReduction- U.S. July, 2008

Based Volterra Seriesto” to Zhu et al.(“Zhu”)

6. Prior Art System

Defendants also contend that the Asserted Claims are invalid in view of public knowledge,
uses and/or offers for sale or sales of products and services that are prior art under 35 U.S.C.

§ 102(a) and/or 35 U.S.C. § 102(b) and/or prior inventions made in this country by other inventors
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who had not abandoned, suppressed, or concealed them under 35 U.S.C. § 102(g), and that
anticipate or render obvious the Asserted Claims.

Based upon Defendants on-going and preliminary investigation to date, Defendants have
listed below each system that is presently known by Defendants to constitute prior art under 35
U.S.C. §§ 102(a), (b) and/or (g). Defendants contend that the following descriptions and events
are stated on information and belief, and are supported by the information and documents that will
be produced by Defendants and/or third parties. As discovery is ongoing and in its early stages,
Defendants continue to investigate these events, and Defendants reserve the right to rely upon any
system, public knowledge or use embodying or otherwise incorporating any of the prior art
disclosed herein, alone or in combination. Defendants further reserve the right to rely upon any
other documents or references describing any such system, knowledge or use.

Based upon Defendants’ investigation to date, the following systems, and any other

systems identified in these contentions, are prior art under one or more of 35 U.S.C. § 102(a), (b),

and (g).
Person or Entity Who Made and
Item Offered for Sale and/or LU O.f ity Received Offer, Made Public Use, or
. Public Use / .
Publicly Used or Known Knowledge® Made Information Known or to
g Whom Made Known
Nokia Products embodying the As carly as
disclosure from, e.g., U.S. Patent ) OOZ Nokia
No. 7,415,252 to Jelonnek et al.
Nokia Products using Mera or As early a
Gaia Digital Front End Radio Scartyas Nokia
. 2004
Chips
Altera Corporation Digital As early as Altera Corporation and/or Intel CPU
Predistortion Linear Transmitter 2003 Corporation

8 The dates in this column are the latest dates on which the systems were publicly used or known.
Defendants reserve the right to identify earlier dates should such dates be ascertained through
discovery.
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B. Obviousness
As the Supreme Court has established, “[t]he combination of familiar elements according
to known methods is likely to be obvious when it does no more than yield predictable results.”

KSR Int’l Co. v. Teleflex, Inc., 550 U.S. 398, 416 (2007).

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 one of ordinary skill can implement a predictable variation, § 103 likely bars its
patentability. 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.
Id. at 417. “[I]n many cases a person of ordinary skill will be able to fit the teachings of multiple
patents together like pieces of a puzzle.” Id. at 420. Indeed, it is sufficient that a combination of

elements was “obvious to try”:

When there is a design need or market pressure to solve a problem and there are a
finite number of identified, predictable solutions, a person of ordinary skill has
good reason to pursue the known options within his or her technical grasp. If this
leads to the anticipated success, it is likely the product not of innovation but of
ordinary skill and common sense.

Id. at 421. “In that instance the fact that a combination was obvious to try might show that it was
obvious under § 103.” Id. The Supreme Court has admonished against the application of “[r]igid
preventative rules that deny factfinders recourse to common sense ....” Id. This is because
“[g]ranting patent protection to advances that would occur in the ordinary course without real
innovation retards progress and may, in the case of patents combining previously known elements,
deprive prior inventions of their value or utility.” Id. at 419.

For each Asserted Patent, all prior art items relied upon herein are directed to the same
fields of endeavor. Accordingly, one of ordinary skill in the art would have recognized that the
results of the combinations were predictable, and would have been motivated to modify and/or

combine the prior art items for each Asserted Patent to arrive at the claimed inventions. At least
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the following rationales support a finding of obviousness based on such combinations of prior art:

. combining prior art elements according to known methods to yield predictable
results;

J simple substitution of one known element for another to obtain predictable results;

. use of a known techniques to improve similar devices (or methods) in the same
way;

. applying a known technique to a known device (or method) ready for improvement

to yield predictable results;

) choosing from a finite number of identified, predictable solutions, with a reasonable
expectation of success (“obvious to try”);

o prompting of variations of known work in one field of endeavor for use in either
the same field or a different one based on design incentives or other market forces
if the variations would have been predictable to one skilled in the art; and

. some teaching, suggestion, or motivation in the prior art that would have led one

skilled in the art to modify the prior art or to combine prior art teachings to arrive
at the claimed invention.

Thus, to the extent that the Asserted Claims are deemed not to be anticipated, Defendants
contend that the Asserted Claims are invalid as obvious under 35 U.S.C. § 103 in view of at least
the prior art listed herein and set forth in the attached Exhibits. Defendants’ contentions that the
Asserted Claims are obvious under 35 U.S.C. § 103 are in no way an admission or suggestion that
any prior art relied upon herein is not anticipatory under 35 U.S.C. § 102.

Defendants set forth certain specific combinations of prior art below in addition to
combinations identified in its claim charts, based on Defendants’ present understanding of the
Asserted Claims and the apparent claim constructions adopted by Plaintiff. As discussed above,
Defendants contend that each prior art item identified above is anticipatory under 35 U.S.C. § 102
alone and/or renders the claimed invention obvious under 35 U.S.C. § 103. Defendants also
reserve the right to rely on the discussions of the state of the art and prior art in each of the Asserted
Patent specifications and their file histories including foreign file histories of related patents in
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explaining the state of the art.

1. The ’345 Patent

The primary references identified above, as further described in the Exhibits, each disclose,
either expressly or inherently, every element of the Asserted Claims, thereby anticipating those
claims. Additionally, each of the primary references alone (including in combination with the
knowledge of a person of ordinary skill in the art) renders obvious the Asserted Claims. To the
extent Plaintiff contends that any primary reference does not anticipate or render obvious the
Asserted Claims as set forth above, it would have been obvious to combine or modify the primary
references with concepts from other prior art, as explained throughout these Invalidity
Contentions. In particular, for each limitation of the Asserted Claims that Plaintiff contends is not
met by a particular primary reference, Defendants contend that the limitation (and claim as a
whole) is obvious based on a combination of that particular primary reference with (1) any other
primary reference disclosing that limitation, (2) any reference identified and/or relied on in the
primary references as disclosing that limitation, (3) any statements made in the intrinsic record of
the Asserted Patent, and/or (4) the knowledge of one of ordinary skill in the art (as explained in
additional detail below).

It would have been obvious to try combining the prior art references identified above
because there were only a finite number of predictable solutions and/or because known work in
one field or endeavor prompted variations based on predictable design incentives and/or market
forces either in the same field or a different one. Each of the references identified in these
Invalidity Contentions are directed to the same field of endeavor (e.g., the predistortion and
methods of predistortion using digital receivers). See 345 Patent, 1:6-9. The solutions identified
in the prior art utilize the same components and techniques that are identified in the *345 Patent.

Thus, as set forth in the aforementioned claim charts, a person of ordinary skill in the art would be
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motivated to look for solutions in other references in that field or that solve the same alleged
problems.

Relatedly, one of ordinary skill in the art would have been motivated to create combinations
identified in these contentions using: known methods to yield predictable results; known
techniques in the same way; a simple substitution of one known, equivalent element for another to
obtain predictable results; and/or teaching, suggestion, or motivation in the prior art generally.
Also, market forces in the industry, and the desire to improve features and performance, would
motivate the addition of features to systems as they become available, become smaller, become
less expensive, become more commonly used, provide better performance, reduce costs, or
predictably achieve other clearly desirable results.

The following includes examples of combinations that one of ordinary skill in the art would
have found obvious, in particular with respect to Asserted Claims 1-11 of the *345 Patent:

e Leyendecker, alone or in combination with Belcher, Jin, Johnson, Jeckeln, Proctor,
Antonio and/or Ghaderi, render obvious the Asserted Claims of the ’345 Patent.

e Belcher, alone or in combination with Leyendecker, Jin, Johnson, Jeckeln, Proctor,
Antonio and/or Ghaderi, render obvious the Asserted Claims of the 345 Patent.

¢ Jin, alone or in combination with Leyendecker, Belcher, Johnson, Jeckeln, Proctor,
Antonio and/or Ghaderi, render obvious the Asserted Claims of the ’345 Patent.

e Jeckeln, alone or in combination with Leyendecker, Belcher, Jin, Johnson, Proctor,
Antonio and/or Ghaderi, render obvious the Asserted Claims of the 345 Patent.

e Proctor, alone or in combination with Leyendecker, Belcher, Jin, Johnson, Jeckeln,
Antonio and/or Ghaderi, render obvious the Asserted Claims of the *345 Patent.

e Antonio, alone or in combination with Leyendecker, Belcher, Jin, Johnson, Jeckeln,
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Proctor, and/or Ghaderi, render obvious the Asserted Claims of the 345 Patent.
e Ghaderi, alone or in combination with Leyendecker, Belcher, Jin, Johnson, Jeckeln,

Proctor, and/or Antonio, render obvious the Asserted Claims of the ’345 Patent.
All of the items of prior art above are directed to methods for digital predistortion methods
to compensate for nonlinear behavior of a power amplifier, in accordance with the purported
invention of the 345 Patent. Combining the known features set forth by these items of prior art
would constitute predictable variations contemplated by the ordinary skill in the art at the time of
the alleged invention and would be likely to succeed. Combining the features of any of these items
of prior art would constitute the mere combination of known elements according to known
methods to yield predictable results. Specific to each such item of prior art, Defendants summarize
below the reasons why one of ordinary skill in the art would have been motivated to combine such

prior art with the other references in Table A.

a. Motivation for combining with Leyendecker

One of ordinary skill in the art would have been motivated to combine Leyendecker with
any of the other references in Table A. Leyendecker discloses new techniques for transmitting an
amplified RF signal using digital predistortion. Leyendecker at 2:65-3:5. For example,
Leyendecker discloses that the system includes a “predistorter 407 [that] receives digital input
samples and modifies them with, ideally, the inverse of the transfer characteristics of the power
amplifier 103.” Id. at 9:5-7. In addition, the inventors explain that “the memory effect
compensator 501 of the predistorter 407 takes into account the power or magnitude envelope of
one or more previous samples” in order to more accurately model the predistortion function. /d.
at 9:10-34. This is accomplished, in part, through the use of a feedback loop and a “trainer [that]
provides one or more ‘trainer’ signals to the predistorter to update the predistorter’s response to

the in-phase and quadrature signals input to the predistorter as the power amplifier’s response
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changes due to temperature, age, etc.” Id. at 6:42-58. Leyendecker additionally explains that
“embodiments of the predistortion system described above are illustrative,” and that “various
changes can be made . .. without departing from the spirit and scope of the invention.” Id. at
21:15-23.

One of ordinary skill in the art would recognize, in view of Leyendecker’s teachings
concerning digital predistortion, that instantaneous characterization of a power amplifier may be
performed digitally through the use of amplitude and phase look-up tables (“LUTs”) which
implement a complex predistortion function to compensate for nonlinearities and memory effects.
One of ordinary skill in the art would have recognized that a combination with Leyendecker
combines prior art elements according to known methods to yield predictable results. Leyendecker
and the other references use known techniques to improve similar devices or methods in the same
way. Moreover, a combination with Leyendecker was obvious to try because one of skill in the
art would have chosen from a finite number of identified, predictable solutions, with a reasonable
expectation of success.

b. Motivation for combining with Belcher

One of ordinary skill in the art would have been motivated to combine Belcher with any of
the other references in Table A. Belcher discloses an adaptive amplifier distortion mechanism that
“reduce[s] amplitude and phase distortion of a microwave and RF power amplifier, by injecting a
predistortion signal derived from respectively different work function signals . . . that are derived
from the input envelope of the input signal to the RF amplifier.” Belcher at 1:8-16. Belcher
explains that the disclosed predistortion system “resides primarily in what is effectively a
prescribed arrangement of conventional RF amplifier circuitry components,” the details of which
would be “readily apparent to those skilled in the art having the benefit of [Belcher’s disclosures].”

Id. at 2:44-65.
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Id. at Fig. 1. Belcher further explains that “the adaptive input signal predistortion mechanism of
the present invention, by monitoring both the envelope-dependency of the distortion-introducing
behavior of the amplifier and the amplifier output, is able . . . to minimize the error in the amplifier
output and thereby effectively compensate for the inherent distortion behavior of the amplifier. /d.
at 7:5-15.

One of ordinary skill in the art would recognize, in view of Belcher’s teachings concerning
digital predistortion and the envelope dependency of the distortion-introducing behavior of an RF
power amplifier, that the instantaneous characterization of signals derived from the input envelope
of the input signal to the RF amplifier may be used to compensate for nonlinearities and memory
effects of the RF amplifier. One of ordinary skill in the art would have recognized that a
combination with Belcher combines prior art elements according to known methods to yield
predictable results. Belcher and the other references use known techniques to improve similar
devices or methods in the same way. Moreover, a combination with Belcher was obvious to try
because one of skill in the art would have chosen from a finite number of identified, predictable

solutions, with a reasonable expectation of success.
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¢. Motivation for combining with Jin

One of ordinary skill in the art would have been motivated to combine Jin with any of the
other references in Table A. Jin disclose a need, then existing, “for improved RF power amplifiers
that can operate more closely to full power in systems having high peak-to-mean digital signal
ratios.” Id. at 2:17-21. “More particularly, there is a need for RF power controllers that make RF
power amplifiers more efficient by utilizing the available ACP [adjacent channel power] noise
margins under the applicable standard ACP profile.” Id. at 2:21-25. Jin, thus, discloses “a pre-
distortion adjustment circuit for use in an RF transmitter that optimizes the ACP profile of an RF
power amplifier to fully use the ACP profile under the applicable RF communication standard.”
Id. at 2:27-33. Jin further explains that “[t]hose skilled in the art should appreciate that they may
readily use the conception and the specific embodiment disclosed as a basis for modifying or
designing other structures for carrying out the same purposes of the invention” (id. at 3:29-34),
and that “[t]he present invention may be implemented in any type of digital modulation scheme,
including TDMA, CDMA, GSM, NCDMA, multi-carrier signals, and even modems.” Id. at 6:10—
17.

One of ordinary skill in the art would recognize, in view of Jin’s teachings concerning
digital predistortion and ACP profile data, that RF amplifier efficiency in conventional RF
transmitter may be optimized using Jin’s disclosed techniques. One of ordinary skill in the art
would have recognized that a combination with Jin combines prior art elements according to
known methods to yield predictable results. Jin and the other references use known techniques to
improve similar devices or methods in the same way. Moreover, a combination with Jin was
obvious to try because one of skill in the art would have chosen from a finite number of identified,

predictable solutions, with a reasonable expectation of success.
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d. Motivation for combining with Johnson

One of ordinary skill in the art would have been motivated to combine Johnson with any
of the other references in Table A. Johnson discloses “a new method and apparatus for reducing
adjacent channel power in wireless communication systems.” Johnson at 1:55-59. “[T]he system
10 includes a digital predistorter, or predistorting module, 12 for receiving the input signal, an 1Q
modulator 14 connected to the output of the module 12, and amplifier 16 connected to the output
of the modulator 14, and a receiver 18 that is coupled to the output of the amplifier through a
coupler 17 and fed back to the module.” Id. at 2:37-43. Johnson explains that the system
advantageously “provides an efficient and reliable alternative method to reduce adjacent channel
power by adaptively and digitally pre-distorting the signal to compensate for the non-linearity of
the amplifier.” Id. at 1:55-59. Johnson further explains that the disclosed techniques can be
configured “to apply a correction to a digital baseband signal (e.g. a code division multiple access
(CDMA) signal, a wide band CDMA signal, a time division multiple access (TDMA) signal, an
enhanced data rates through global system for mobile communications evolution (EDGE) signal,
or any signal with a substantially large peak power to average power ration) generated by a
communication device—such as a base station used for transmitting wireless communication
data—and applied to the pre-distorting module 12 as an input signal.” Id. at 4:37-54.

One of ordinary skill in the art would recognize, in view of Johnson’s teachings concerning
digital predistortion and ACP requirements for modern communications systems, that digital
predistortion techniques for linearization of RF power amplifiers may be improved by applying
the ACP noise reduction techniques described in Johnson. One of ordinary skill in the art would
have recognized that a combination with Johnson combines prior art elements according to known
methods to yield predictable results. Johnson and the other references use known techniques to

improve similar devices or methods in the same way. Moreover, a combination with Johnson was
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obvious to try because one of skill in the art would have chosen from a finite number of identified,
predictable solutions, with a reasonable expectation of success.

e. Motivation for combining with Jeckeln

One of ordinary skill in the art would have been motivated to combine Jeckeln with any of
the other references in Table A. Jeckeln discloses “a new digital predistorter for microwave
emitters with real time modeling of both, PA [power amplifier] and QM [quadrature modulator]
distortions, that can compensate for nonlinearity, gain imbalance, and phase imbalance and DC
offset.” Jeckeln, at 336. Jeckeln further explains that “in the RTM [real time modeling] algorithm,
the input digital baseband signal and the output lowpass equivalent complex envelopes of the
amplifier are sampled, scaled and updated into the lookup tables to provide the predistorted
signal.” Id. at 337. “[C]orrelation between the predistorted signal and the feedback signals is

performed, and the delay is compensated by the same amount in the predistorted signal.” Id.
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Id. at Fig. 1. Jeckeln further explains that this real time modeling technique was developed to be
implemented on commercially available digital signal multiprocessors using a two dimensional

lookup table technique. /d. at 337.
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One of ordinary skill in the art would recognize, in view of Jeckeln’s teachings concerning
digital predistortion and real time modeling of predistortion functions, that instantaneous
characterization of a power amplifier may be performed digitally through the use of amplitude and
phase LUTs to compensate for nonlinearities and memory effects. One of ordinary skill in the art
would have recognized that a combination with Jeckeln combines prior art elements according to
known methods to yield predictable results. Jeckeln and the other references use known techniques
to improve similar devices or methods in the same way. Moreover, a combination with Jeckeln
was obvious to try because one of skill in the art would have chosen from a finite number of
identified, predictable solutions, with a reasonable expectation of success.

f. Motivation for combining with Proctor

One of ordinary skill in the art would have been motivated to combine Proctor with any of
the other references in Table A. Proctor discloses “[a] digitally implemented, look-up table-based,
predistortion and feed-forward correction signal processing mechanism [that] compensates for
distortion generated in the RF power amplifier.” Proctor at Abstract. Proctor explains that
“[c]arrying out such signal processing in the digital domain allows a very precise representation
of the amplifier’s non-linear transfer function to [be] modelled and iteratively adjusted, as
necessary, so as to completely compensate for both AM to AM and AM to PM distortion generated
in the RF power amplifier.” Id. at 2:29-37. Proctor discloses that in the disclosed system, the
input and output signals to the RF amplifier are compared, and that said signals can be
downconverted and digitized to baseband, or, alternatively, digital baseband data can be used as

the input signal. /d. at 2:38—45.
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Id. at Fig. 1. Proctor further explains that “the present invention takes advantage of the speed and
memory capacity of digital signal processors to perform predistortion and feed-forward correction
signal processing in the digital domain,” (id. at 9:30-38), and “is susceptible to numerous changes
and modifications as known to a person skilled in the art.” Id. at 9:39-47.

One of ordinary skill in the art would recognize, in view of Proctor’s teachings concerning
digital predistortion and real time modeling of predistortion functions, that instantaneous
characterization of a power amplifier may be advantageously performed digitally through the use
of amplitude and phase LUTs to compensate for nonlinearities and memory effects. One of
ordinary skill in the art would have recognized that a combination with Proctor combines prior art
elements according to known methods to yield predictable results. Proctor and the other references
use known techniques to improve similar devices or methods in the same way. Moreover, a
combination with Proctor was obvious to try because one of skill in the art would have chosen

from a finite number of identified, predictable solutions, with a reasonable expectation of success.
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g. Motivation for combining with Antonio

One of ordinary skill in the art would have been motivated to combine Antonio with any
of the other references in Table A. Antonio discloses a system and method for performing digital
predistortion by iteratively adjusting predistortion parameters based upon the measured output
signal of an RF power amplifier. Antonio at 2:64-3:15. Antonio explains that “[m]ost of the
nonlinearities are introduced in the HPA and can be characterized by amplitude and phase
modulation as a function of the instantaneous input-signal envelope.” Id. at 7:12-15.
“Nevertheless, the lookup table can be generated by any function of the signal envelope that
satisfies . . . the [specified] requirements.” /d. at 7:41-8:4. Antonio discloses that the baseband to
RF conversion circuit “may advantageously be implemented as part of a modulation ASIC in a
BTS [base station transceiver subsystems],” or alternatively, “with discrete hardware components
available off-the-shelf.” Id. at 4:56—65. Antonio explains further that “[i]mplementation of the
D/A, A/D, upconversion, and downconversion functions on an ASIC, or on a DSP chip, is known
in the art.”

One of ordinary skill in the art would recognize, in view of Antonio’s teachings concerning
measuring the output power level of the out-of-band distortion from an RF amplifier and adjusting
the predistortion function based on said measured output signal, could be used to better account
for nonlinearities and memory effects in an RF transmitter. One of ordinary skill in the art would
have recognized that a combination with Antonio combines prior art elements according to known
methods to yield predictable results. Antonio and the other references use known techniques to
improve similar devices or methods in the same way. Moreover, a combination with Antonio was
obvious to try because one of skill in the art would have chosen from a finite number of identified,

predictable solutions, with a reasonable expectation of success.
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h. Motivation for combining with Ghaderi

One of ordinary skill in the art would have been motivated to combine Ghaderi with any
of the other references in Table A. Ghaderi discloses an adaptive predistortion linearization
technique that minimizes the nonlinear characteristics of a power amplifier. Ghaderi at 1125.
Ghaderi explains that a modulated QAM signal input and output of an RF amplifier is sampled
and used to estimate and predistort the signal. Id. at 1126. Ghaderi further explains that the
complex envelope of the modulated QAM signal is indexed and used to model the predistortion

function. Id.
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Figure 1: Block schematic of a QAM system transmit chain with adaptive
predistorter

Id. at Fig. 1. Ghaderi explains that the proposed solution “could be implemented at the baseband,
IF or RF frequencies.” Id. at 1125.

One of ordinary skill in the art would recognize, in view of Ghaderi’s teachings concerning
digital predistortion and techniques for improving a predistortion function, could be used to better
account for nonlinearities and memory effects in an RF transmitter. One of ordinary skill in the

art would have recognized that a combination with Ghaderi combines prior art elements according
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to known methods to yield predictable results. Ghaderi and the other references use known
techniques to improve similar devices or methods in the same way. Moreover, a combination with
Ghaderi was obvious to try because one of skill in the art would have chosen from a finite number
of identified, predictable solutions, with a reasonable expectation of success.

2. The ’°561 Patent

The primary references identified above, as further described in the Exhibits, each disclose,
either expressly or inherently, every element of the Asserted Claims, thereby anticipating those
claims. Additionally, each of the primary references alone (including in combination with the
knowledge of a person of ordinary skill in the art) renders obvious the Asserted Claims. To the
extent Plaintiff contends that any primary reference does not anticipate or render obvious the
Asserted Claims as set forth above, it would have been obvious to combine or modify the primary
references with concepts from other prior art, as explained throughout these Invalidity
Contentions. In particular, for each limitation of the Asserted Claims that Plaintiff contends is not
met by a particular primary reference, Defendants contend that the limitation (and claim as a
whole) is obvious based on a combination of that particular primary reference with (1) any other
primary reference disclosing that limitation, (2) any reference identified and/or relied on in the
primary references as disclosing that limitation, (3) any statements made in the intrinsic record of
the Asserted Patent, and/or (4) the knowledge of one of ordinary skill in the art (as explained in
additional detail below).

It would have been obvious to try combining the prior art references identified above
because there were only a finite number of predictable solutions and/or because known work in
one field or endeavor prompted variations based on predictable design incentives and/or market
forces either in the same field or a different one. Each of the references identified in these

Invalidity Contentions are directed to the same field of endeavor (e.g., the field of modeling of
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wireless nonlinear radio systems and the methods of use thereof in digital baseband predistortion).
See ’561 Patent, 1:14—17. The solutions identified in the prior art utilize the same components and
techniques that are identified in the *561 Patent. Thus, as set forth in the aforementioned claim
charts, a person of ordinary skill in the art would be motivated to look for solutions in other
references in that field or that solve the same alleged problems.

Relatedly, one of ordinary skill in the art would have been motivated to create combinations
identified in these contentions using: known methods to yield predictable results; known
techniques in the same way; a simple substitution of one known, equivalent element for another to
obtain predictable results; and/or teaching, suggestion, or motivation in the prior art generally.
Also, market forces in the industry, and the desire to improve features and performance, would
motivate the addition of features to systems as they become available, become smaller, become
less expensive, become more commonly used, provide better performance, reduce costs, or
predictably achieve other clearly desirable results.

The following includes examples of combinations that one of ordinary skill in the art would
have found obvious, in particular with respect to Asserted Claims 1-22 of the *561 Patent:

e Liu, alone or in combination with Song, Cova, Ding, Griph, Hammi, and/or
Jelonnek, render obvious the Asserted Claims of the ’°561 Patent.

e Song, alone or in combination with Liu, Cova, Ding, Griph, Hammi, and/or
Jelonnek render obvious the Asserted Claims of the *561 Patent.

e Cova, alone or in combination with Liu, Song, Ding, Griph, Hammi, and/or
Jelonnek, render obvious the Asserted Claims of the ’561 Patent.

e Ding, alone or in combination with Liu, Song, Cova, Griph, Hammi and/or

Jelonnek, render obvious the Asserted Claims of the ’561 Patent.
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e Griph, alone or in combination with Liu, Song, Cova, Ding, Hammi, and/or
Jelonnek, render obvious the Asserted Claims of the ’561 Patent.

e Hammi alone or in combination with Liu, Song, Cova, Ding, Griph, and/or
Jelonnek, render obvious the Asserted Claims of the ’561 Patent.

e Jelonnek alone or in combination with Liu, Song, Cova, Ding, Griph, and/or
Hammi render obvious the Asserted Claims of the *561 Patent.

All of the items of prior art above are directed to methods for pre-distorting RF modulated
signals to compensate for the behavior of a power amplifier, in accordance with the purported
invention of the ’561 Patent. Combining the known features set forth by these items of prior art
would constitute predictable variations contemplated by the ordinary skill in the art at the time of
the alleged invention and would be likely to succeed. Combining the features of any of these items
of prior art would constitute the mere combination of known elements according to known
methods to yield predictable results. Specific to each such item of prior art, Defendants summarize
below the reasons why one of ordinary skill in the art would have been motivated to combine such
prior art with the other references in Table B.

a. Motivation for combining with Liu

One of ordinary skill in the art would have been motivated to combine Liu with any of the
other references in Table B. Liu discloses new techniques for accurately modeling memory effects
in wide-band RF transmitters. See Liu at 3579, 3584. For example, Liu discloses, “a new
comprehensive memory-effect model . . . [that] is able to account for linear distortion (frequency
response near the carrier) and weak nonlinear distortion due to baseband frequency response,
harmonic loading conditions, and trap effects that might occur in semiconductor devices.” Id. at

3579. This is accomplished through “a new parallel branch [that] is added to the linear FIR filter;”
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thus, “the linear FIR filter in the conventional Weiner model, . . . is replaced by a weak nonlinear

dynamic FIR-based filter.” Id. at 3584-85.

‘u(n)|u{n]

Memoryless static
e nonlinearity model

Memory effect model

Fig. 17.  Augmented Wiener transmitter model diagram.

Id. at Fig. 17. Further, Liu explains, “[t]his technique is so inherently robust that it can be used
for any type of RF transmitters exhibiting any complex gain shape variations.” Id. at 3586.

One of ordinary skill in the art would recognize, in view of Liu’s teachings concerning
digital predistortion, that distortion wide-band RF power amplifiers exhibiting memory effects
could be effectively precompensated by cascading a dynamic weak nonlinear model with a strong
nonlinear model. One of ordinary skill in the art would have recognized that a combination with
Liu combines prior art elements according to known methods to yield predictable results. Liu and
the other references use known techniques to improve similar devices or methods in the same way.
Moreover, a combination with Liu was obvious to try because one of skill in the art would have
chosen from a finite number of identified, predictable solutions, with a reasonable expectation of
success.

b. Motivation for combining with Song

One of ordinary skill in the art would have been motivated to combine Song with any of

the other references in Table B. For example, Song discloses “an apparatus and method for

eliminating the spurious signal of a non-linear amplifier in a base station transmitter of a mobile
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communication system.” Song, at Abstract. Song explains that the proposed digital predistorter
system has “a memoryless nonlinearity part using a look-up table and a memory nonlinearity part
using an FIR filter, and adaptively updates the look-up table and the filtering coefficients of the

FIR filter.” Id.
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Id. at Fig. 2. Song further explains that the described embodiments of the present invention
“pertain[] to elimination of distortion generated in amplifying a transmission signal, particularly
to adaptive updating of a memoryless non-linearity part and a memory non-linearity part in a
digital predistorter for a power amplifier in a wideband mobile communication system.” Id. at 2,
[0030]. Song discloses that “[w]hile the invention has been shown and described with reference
to certain embodiments thereof, it will be understood by those skilled in the art that various changes
in the form and details may be made therein without departing from the spirit and scope of the
invention.” Id. at 6, [0082].

One of ordinary skill in the art would recognize, in view of Song’s teachings concerning

digital predistortion, that wide-band RF power amplifiers exhibiting memory effects could be
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effectively predistorted by combining a memoryless non-linear system that uses lookup tables with
a memory nonlinear system that finite impulse response (“FIR”) and/or linear time invariant filters.
One of ordinary skill in the art would have recognized that a combination with Song combines
prior art elements according to known methods to yield predictable results. Song and the other
references use known techniques to improve similar devices or methods in the same way.
Moreover, a combination with Song was obvious to try because one of skill in the art would have
chosen from a finite number of identified, predictable solutions, with a reasonable expectation of
success.

¢. Motivation for combining with Cova

One of ordinary skill in the art would have been motivated to combine Cova with any of
the other references in Table B. For example, Cova discloses, “a new and improved digitally
implemented predistorter control mechanism, which digitally executes a pair of signal processing
operators, respectively associated with dynamic non-linearities and static nonlinear effects in [a]
RF power amplifier’s non-linear transfer characteristic.” Cova at 1, [0009]. Cova further explains
that “the dynamic predistorter control mechanism of the invention is readily suited for wide-band
modulations.” Id. at 2, [0015]. Cova explains that the invention may “be readily modified to
compensate for changes in the modulation, temperature, amplifier aging, etc.,” and that the
disclosed “polynomial-based filter for compensating for dynamic memory effects reduces memory
storage requirements and increases the accuracy of predistortion.” /d. at 4, [0042].

One of ordinary skill in the art would recognize, in view of Cova’s teachings concerning
digital predistortion, that wide-band RF power amplifiers exhibiting memory effects could be
effectively predistorted using a “cascaded pair of signal processing operators” (id. at 3, [0026])
that compensate for the amplifier’s static non-linear transfer characteristic and the dynamic

memory effect characteristics. One of ordinary skill in the art would have recognized that a
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combination with Cova combines prior art elements according to known methods to yield
predictable results. Cova and the other references use known techniques to improve similar
devices or methods in the same way. Moreover, a combination with Cova was obvious to try
because one of skill in the art would have chosen from a finite number of identified, predictable
solutions, with a reasonable expectation of success.

d. Motivation for combining with Ding

One of ordinary skill in the art would have been motivated to combine Ding with any of
the other references in Table B. For example, Ding explains that “[f]or wideband or high power
applications, the power amplifier exhibits memory effects, for which memoryless predistorters can
achieve only limited linearization performance.” Ding. at xiii. Ding discloses various “digital
predistortion systems for linearization of power amplifiers with memory effects” (id. at 3),
including, e.g., “the Wiener model, the Hammerstein model, the Wiener-Hammerstein model, the
memory polynomial model, and the Murray Hill model.” /d. at 11. Ding further explains these
models may be combined to form a new model “which captures a wider class of nonlinear
predistorter and can be implemented easily in hardware.” Id. at 37.

One of ordinary skill in the art would recognize, in view of Ding’s teachings concerning
digital predistortion, that wide-band RF power amplifiers exhibiting memory effects could be
effectively predistorted by combining a memory-based predistortion model and a memoryless
predistortion model. One of ordinary skill in the art would have recognized that a combination
with Ding combines prior art elements according to known methods to yield predictable results.
Ding and the other references use known techniques to improve similar devices or methods in the
same way. Moreover, a combination with Ding was obvious to try because one of skill in the art
would have chosen from a finite number of identified, predictable solutions, with a reasonable

expectation of success.
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e. Motivation for combining with Griph

One of ordinary skill in the art would have been motivated to combine Griph with any of
the other references in Table B. For example, Griph discloses, “a system and method for
predistorting a signal prior to input to an amplifier in order to cancel out memory components
introduced prior to input to the amplifier.” Griph at 1:4-8. Griph explains that when “data is
digitally encoded on a waveform, the pulse shape of the waveform creates artifact portions, where
the preceding pulses combine to interfere with the particular pulse being sampled.” Id. 2:33-3:2.
“By applying memory predistortion techniques, the [intersymbol interference] of the amplifier can
be reduced, thus limiting the distortion.” /Id. at 3:11-13. Griph explains that “one skilled in the
art will recognize that the communication system 10 provides a novel method for equalization of
the post-HPA test point signal for use only in predistortion of transmitted signals.” Id. at 9:6-8.

One of ordinary skill in the art would recognize, in view of Griph’s teachings concerning
digital predistortion, that wide-band RF power amplifiers exhibiting memory effects could be
effectively compensated by decoupling the memoryless and memory-based distortion effects in
the predistortion system. One of ordinary skill in the art would have recognized that a combination
with Griph combines prior art elements according to known methods to yield predictable results.
Griph and the other references use known techniques to improve similar devices or methods in the
same way. Moreover, a combination with Griph was obvious to try because one of skill in the art
would have chosen from a finite number of identified, predictable solutions, with a reasonable
expectation of success.

f. Motivation for combining with Hammi

One of ordinary skill in the art would have been motivated to combine Hammi with any of
the other references in Table B. Hammi discloses a digital predistortion system that is “composed

of a cascade of a static predistorter and a subband based linear filtering module.” Hammi at
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Abstract, x. Hammi explains that the subband processing stage compensates for the mismatch
between the predistorter and the amplifier characteristics to allow increased sensitivity of the
predistorter to changes (such as temperature drift) in the amplifier’s characteristics. Id. at xi—xii.
Hammi further explains that the described system and method “is propitious for wideband signals
such as those used in third generation (3G) systems,” and offers various benefits including “the
decrease of the required processing speed, the improvement of the predistorter’s sensitivity and
the enhancement of the convergence behaviour in the case of an adaptive scheme.” Id. at x.

One of ordinary skill in the art would recognize, in view of Hammi’s teachings concerning
digital predistortion and compensation for memory effects, that predistortion of wide-band RF
power amplifiers exhibiting memory effects could be improved through the use of enhanced and/or
modified subband-based linear filtering. One of ordinary skill in the art would have recognized
that a combination with Hammi combines prior art elements according to known methods to yield
predictable results. Hammi and the other references use known techniques to improve similar
devices or methods in the same way. Moreover, a combination with Hammi was obvious to try
because one of skill in the art would have chosen from a finite number of identified, predictable
solutions, with a reasonable expectation of success.

g. Motivation for combining with Jelonnek

One of ordinary skill in the art would have been motivated to combine Jelonnek with any
of the other references in Table B. Jelonnek discloses a predistortion system and method with a
multi-branch structure that compensates for memory effects of a transmitter power amplifier.
Jelonnek at Abstract. For example, Jelonnek explains that “distortion units” may be used to “form
an estimated output signal of the transmit power amplifier . . . to take into account memory effects
of the transmit power amplifier.” Id. at 11:28-33. Jelonnek further discloses a predistortion

comprising two “function blocks,” including a “predistortion, no memory effects” block and a
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“distortion including memory effects” block, that together are used to provide a “common
[predistorted] output signal.” Id. at 13:31-64.

One of ordinary skill in the art would recognize, in view of Jelonnek’s teachings concerning
digital predistortion and compensation for memory effects, that, by implementing the described
methods, “extinction of an error signal caused by non-linearities of the transmit power amplifier
[may] be achieved.” Id. at 2:64—67. One of ordinary skill in the art would have recognized that a
combination with Jelonnek combines prior art elements according to known methods to yield
predictable results. Jelonnek and the other references use known techniques to improve similar
devices or methods in the same way. Moreover, a combination with Jelonnek was obvious to try
because one of skill in the art would have chosen from a finite number of identified, predictable
solutions, with a reasonable expectation of success.

3. The ’857 Patent

The primary references identified above, as further described in the Exhibits, each disclose,
either expressly or inherently, every element of the Asserted Claims, thereby anticipating those
claims. Additionally, each of the primary references alone (including in combination with the
knowledge of a person of ordinary skill in the art) renders obvious the Asserted Claims. To the
extent Plaintiff contends that any primary reference does not anticipate or render obvious the
Asserted Claims as set forth above, it would have been obvious to combine or modify the primary
references with concepts from other prior art, as explained throughout these Invalidity
Contentions. In particular, for each limitation of the Asserted Claims that Plaintiff contends is not
met by a particular primary reference, Defendants contend that the limitation (and claim as a
whole) is obvious based on a combination of that particular primary reference with (1) any other
primary reference disclosing that limitation, (2) any reference identified and/or relied on in the

primary references as disclosing that limitation, (3) any statements made in the intrinsic record of
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the Asserted Patent, and/or (4) the knowledge of one of ordinary skill in the art (as explained in
additional detail below).

It would have been obvious to try combining the prior art references identified above
because there were only a finite number of predictable solutions and/or because known work in
one field or endeavor prompted variations based on predictable design incentives and/or market
forces either in the same field or a different one. Each of the references identified in these
Invalidity Contentions are directed to the same field of endeavor (e.g., field of wireless
communications, and more specifically, pre-compensation and/or predistortion systems and
methods for multiple-input multiple-output (“MIMQO”) systems). See *857 Patent, 1:15-20. The
solutions identified in the prior art utilize the same components and techniques that are identified
in the ’857 Patent. Thus, as set forth in the aforementioned claim charts, a person of ordinary skill
in the art would be motivated to look for solutions in other references in that field or that solve the
same alleged problems.

Relatedly, one of ordinary skill in the art would have been motivated to create combinations
identified in these contentions using: known methods to yield predictable results; known
techniques in the same way; a simple substitution of one known, equivalent element for another to
obtain predictable results; and/or teaching, suggestion, or motivation in the prior art generally.
Also, market forces in the industry, and the desire to improve features and performance, would
motivate the addition of features to systems as they become available, become smaller, become
less expensive, become more commonly used, provide better performance, reduce costs, or
predictably achieve other clearly desirable results.

The following includes examples of combinations that one of ordinary skill in the art would

have found obvious, in particular with respect to Asserted Claims 1-15 of the *857 Patent:
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° McCallister, alone or in combination with Hibino, Wright, Sadri, Jelonnek,
Cendrillon 1, Cendrillon 2, Cendrillon 3, Uchida and/or Ho, render obvious the
Asserted Claims of the 857 Patent.

° Hibino, alone or in combination with McCallister, Wright, Sadri, Jelonnek,
Cendrillon 1, Cendrillon 2, Cendrillon 3, Uchida and/or Ho, render obvious the
Asserted Claims of the 857 Patent.

° Wright, alone or in combination with McCallister, Hibino, Sadri, Jelonnek,
Cendrillon 1, Cendrillon 2, Cendrillon 3, Uchida and/or Ho, render obvious the
Asserted Claims of the 857 Patent.

° Sadri, alone or in combination with McCallister, Hibino, Wright, Jelonnek,
Cendrillon 1, Cendrillon 2, Cendrillon 3, Uchida and/or Ho, render obvious the
Asserted Claims of the 857 Patent.

° Jelonnek, alone or in combination with McCallister, Hibino, Wright, Sadri,
Cendrillon 1, Cendrillon 2, Cendrillon 3, Uchida and/or Ho, render obvious the
Asserted Claims of the 857 Patent.

All of the items of prior art above are directed to wireless communications and pre-
compensation or predistortion techniques to compensate for impairments introduced in a MIMO
systems, in accordance with the purported invention of the 857 Patent. Combining the known
features set forth by these items of prior art would constitute predictable variations contemplated
by the ordinary skill in the art at the time of the alleged invention and would be likely to succeed.
Combining the features of any of these items of prior art would constitute the mere combination
of known elements according to known methods to yield predictable results. Specific to each such

item of prior art, Defendants summarize below the reasons why one of ordinary skill in the art
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would have been motivated to combine such prior art with the other references in Table C.

a. Motivation for combining with McCallister

One of ordinary skill in the art would have been motivated to combine McCallister with
any of the other references in Table C. McCallister discloses, “a digital communications
transmitter that includes “a digital linear and nonlinear predistortion section (200, 1800) to
compensate for linear and nonlinear distortion introduced by transmitter-analog components.”
McCallister at Abstract. For example, McCallister explains that the reduction of linear distortion
becomes more desirable as a communications signal becomes more wideband; however,
conventional receivers failed to address this issue. Id. at [0022]-[0023]. McCallister then
discloses an improved predistortion circuit and method for compensating for linear and nonlinear
distortions, as well as distortion introduced in feedback signals, and through heat-induced memory
effects. Id. at [0024]-[0028]. McCallister explains that “the benefits of the present invention are
best appreciated with forms of modulation where both amplitude and phase are used to digitally
convey the information,” such as “quadrature-amplitude modulation (QAM), code-division-
multiple-access (CDMA), orthogonal-frequency-division modulation (OFDM), multiple-input,

multiple-output systems, and the like.” Id. at [0058]; Fig. 19.
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number of identified, predictable solutions, with a reasonable expectation of success.

b. Motivation for combining with Hibino

One of ordinary skill in the art would have been motivated to combine Hibino with any of
the other references in Table C. Hibino discloses a distortion compensation coefficient calculation

unit for MIMO transmissions. Hibino at [0041].°

? Defendants’ Invalidity Contentions regarding Hibino are based on a machine-generated
translation of JP 2006/345066A obtained through Google. Defendants reserve the right to amend
these contentions upon obtaining a certified translation.
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Id. at [Fig. 1]. Hibino explains that its “hybrid distortion compensation method [] performs
predistortion processing on a signal input to an amplifier provided between a hybrid power divider
and a hybrid power combiner, the hybrid power divider calculating, as an error signal, a difference
between any one input signal among the input signals input to the hybrid power combiner and one
output signal from the hybrid power combiner corresponding to the one input signal.” Id. at
[0031]. Hibino further explains that the disclosed MIMO predistortion methods may be used in
“a transmitter or a mobile communication terminal[.]” Id. at [0030].

One of ordinary skill in the art would recognize, in view of Hibino’s teachings concerning
hybrid predistortion methods in MIMO structures, that predistortion in MIMO RF transmitters
could be improved by employing the techniques of Hibino to compensate for linear and nonlinear
distortion introduced by amplification and interference between signals in MIMO RF transmitters.
One of ordinary skill in the art would have recognized that a combination with Hibino combines
prior art elements according to known methods to yield predictable results. Hibino and the other

references use known techniques to improve similar devices or methods in the same way.
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Moreover, a combination with Hibino was obvious to try because one of skill in the art would have
chosen from a finite number of identified, predictable solutions, with a reasonable expectation of
success.
¢. Motivation for combining with Wright

One of ordinary skill in the art would have been motivated to combine Wright with any of
the other references in Table C. Wright discloses “a wideband predistortion system and associated
methods for compensating for non-linear characteristics of a power amplifier, including the
amplifier's frequency and time dependent AM-AM and AM-PM distortion characteristics.”
Wright at 2:25-37. Wright explains that “the predistortion architecture is used to compensate for

nonlinearities in each amplification chain of an antenna array system.” Id. at 3:10-19.

,/‘ 50
digital analog
domain domain
|
52 | (54
digital digih;\ to % 62
vm(1) compenselion ve(1) _| analog Vd,,t . ) L kVma()
pr:::ge’;ging conversion upconversion| ==
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I 64
70 |
adaptive ;
L. control ‘
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fog ” b
analog to
VE(t) digital Vi1
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Id. at Fig. 1. Wright further discloses an “Adaptive Control Processing and Compensation
Estimator (ACPCE)” that “is responsible for, among other things, estimating of the behavior of
the amplification chain 64, including both linear and nonlinear imperfections.” Id. at 8:33-43. The

ACPCE contains “a vector of the latest estimates of the correction parameter values™ that are later
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used to perform predistortion of the input signals. /d. at 10:44-11:10.

One of ordinary skill in the art would recognize, in view of Wright’s teachings concerning
hybrid predistortion methods in MIMO structures, that predistortion in MIMO RF transmitters
could be improved by employing the techniques of Wright to compensate for linear and nonlinear
distortion introduced by amplification and interference between signals in MIMO RF transmitters.
One of ordinary skill in the art would have recognized that a combination with Wright combines
prior art elements according to known methods to yield predictable results. Wright and the other
references use known techniques to improve similar devices or methods in the same way.
Moreover, a combination with Wright was obvious to try because one of skill in the art would have
chosen from a finite number of identified, predictable solutions, with a reasonable expectation of

SUCCEesS.
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d. Motivation for combining with Sadri

One of ordinary skill in the art would have been motivated to combine Sadri with any of
the other references in Table C. Sadri discloses “a crosstalk suppression scheme to reduce or
cancel crosstalk for a multiple input multiple output (MIMO) . . . wireless communication system.”

Sadri at 2. Sadri explains that “[t]he performance of a MIMO system may be significantly

increased by reducing the amount of ( Start _)
crosstalk in the MIMO channel.” Id. at 1. l
For example, Sadri discloses that “channel estimate a Chan::;ll::' pulse response | 302
estimators 116 and 118 may be used to i
perform channel characterization for create a crosstalk suppression filter
matrix based on the channel impulse 304
MIMO channel 108 in an effort to estimate response matrix
potential crosstalk noise,” and that the l
filter a plurality of data streams

estimated MIMO channel impulse received over a channel for a multiple

input multiple output system to reduce | 304
responses may be used “to assist in far end cross talk between the data_

streams using the crosstalk suppression

. . . filter matrix

reducing or canceling crosstalk noise at a
receiver coupled to [a] MIMO channel i

C End D

explains that although specific embodiments or the crosstalk compensation scheme are described,

108.” Id. at 7; Fig. 3. Sadri further

“it can be appreciated that any type of communication system employing a MIMO channel may
be used and still fall within the intended scope of the embodiments.” Id. at 5.

One of ordinary skill in the art would recognize, in view of Sadri’s teachings concerning
crosstalk suppression techniques in MIMO systems, that interference and/or crosstalk in RF
transmitters could be reduced by pre-compensating and/or predistorting signals in a MIMO or dual

band system. One of ordinary skill in the art would have recognized that a combination with Sadri
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combines prior art elements according to known methods to yield predictable results. Sadri and
the other references use known techniques to improve similar devices or methods in the same way.
Moreover, a combination with Sadri was obvious to try because one of skill in the art would have
chosen from a finite number of identified, predictable solutions, with a reasonable expectation of
success.

e. Motivation for combining with Jelonnek

One of ordinary skill in the art would have been motivated to combine Jelonnek with any
of the other references in Table C. Jelonnek discloses “a system and method for digital
predistortion of a complex baseband signal which is fed to a transmit power amplifier to create a
high-frequency multicarrier transmit signal such that the multicarrier transmit signal is generated
cost effectively and in this case interference is suppressed both in a useful frequency band and
only slight harmonic distortion components occur in an ambient frequency range.” Jelonnek at
2:33-42. Jelonnek explains that the methods disclosed may be used to reduce “[p]arasitic effects,
such as for example a crosstalk of a mixed frequency in a mixed output signal.” /d. at 5:50—-67. In
addition, Jelonnek explains that the procedures described can be applied to systems with multiple
output signals and that various modifications may be effected without departing from the scope
and spirit of the invention. Id. at 13:46-14:6; 14:15-22.

One of ordinary skill in the art would recognize, in view of Jelonnek’s teachings concerning
distortion and crosstalk suppression techniques in multicarrier systems, that nonlinear and linear
processing techniques could be employed in RF transmitters in order to reduce interference and/or
crosstalk in a MIMO or dual-band system. One of ordinary skill in the art would have recognized
that a combination with Jelonnek combines prior art elements according to known methods to yield
predictable results. Jelonnek and the other references use known techniques to improve similar

devices or methods in the same way. Moreover, a combination with Jelonnek was obvious to try
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because one of skill in the art would have chosen from a finite number of identified, predictable
solutions, with a reasonable expectation of success.

f. Motivation for combining with any of Cendrillon 1, Cendrillon
2, Cendrillon 3, Uchida and/or Ho

One of ordinary skill in the art would have been motivated to combine Cendrillon 1,
Cendrillon 2, Cendrillon 3, Uchida and/or Ho with any of the other references in Table C.
Cendrillon 1, Cendrillon 2, Cendrillon 3, Uchida and/or Ho each identify the problem of
interference or “crosstalk” between signals, then propose solutions to eliminate or mitigate such
interference. See, e.g., Cendrillon 1 at Abstract (“Crosstalk is the major source of performance
degradation in VDSL. In downstream transmission crosstalk precoding can be applied. The
transmitted signal is predistorted, such that the predistortion annihilates with the crosstalk
introduced in the binder.”); id. at 3 (“This paper presents an alternative linear precoder based on a
channel diagonalizing criterion.”).

One of ordinary skill in the art would recognize, in view of Cendrillon 1, Cendrillon 2,
Cendrillon 3, Uchida and/or Ho concerning solutions to the problem or interference/crosstalk
between signals could be applied to address issues of interference between signals in MIMO RF
transmitters. One of ordinary skill in the art would have recognized that a combination with
Cendrillon 1, Cendrillon 2, Cendrillon 3, Uchida and/or Ho combines prior art elements according
to known methods to yield predictable results. Cendrillon 1, Cendrillon 2, Cendrillon 3, Uchida
and/or Ho and the other references use known techniques to improve similar devices or methods
in the same way. Moreover, a combination with Cendrillon 1, Cendrillon 2, Cendrillon 3, Uchida
and/or Ho was obvious to try because one of skill in the art would have chosen from a finite number

of identified, predictable solutions, with a reasonable expectation of success.
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4. The 204 Patent

The primary references identified above, as further described in the Exhibits, each disclose,
either expressly or inherently, every element of the Asserted Claims, thereby anticipating those
claims. Additionally, each of the primary references alone (including in combination with the
knowledge of a person of ordinary skill in the art) renders obvious the Asserted Claims. To the
extent Plaintiff contends that any primary reference does not anticipate or render obvious the
Asserted Claims as set forth above, it would have been obvious to combine or modify the primary
references with concepts from other prior art, as explained throughout these Invalidity
Contentions. In particular, for each limitation of the Asserted Claims that Plaintiff contends is not
met by a particular primary reference, Defendants contend that the limitation (and claim as a
whole) is obvious based on a combination of that particular primary reference with (1) any other
primary reference disclosing that limitation, (2) any reference identified and/or relied on in the
primary references as disclosing that limitation, (3) any statements made in the intrinsic record of
the Asserted Patent, and/or (4) the knowledge of one of ordinary skill in the art (as explained in
additional detail below).

It would have been obvious to try combining the prior art references identified above
because there were only a finite number of predictable solutions and/or because known work in
one field or endeavor prompted variations based on predictable design incentives and/or market
forces either in the same field or a different one. Each of the references identified in these
Invalidity Contentions are directed to the same field of endeavor (e.g., “multiple branch digital
predistortion linearization architecture and digital signal processing algorithms for impairment-
free operation and linearized multi-band transmitter.”). ’204 Patent at 3:42-45. The solutions
identified in the prior art utilize the same components and techniques that are identified in the 204

Patent. Thus, as set forth in the aforementioned claim charts, a person of ordinary skill in the art
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would be motivated to look for solutions in other references in that field or that solve the same
alleged problems.

Relatedly, one of ordinary skill in the art would have been motivated to create combinations
identified in these contentions using: known methods to yield predictable results; known
techniques in the same way; a simple substitution of one known, equivalent element for another to
obtain predictable results; and/or teaching, suggestion, or motivation in the prior art generally.
Also, market forces in the industry, and the desire to improve features and performance, would
motivate the addition of features to systems as they become available, become smaller, become
less expensive, become more commonly used, provide better performance, reduce costs, or
predictably achieve other clearly desirable results.

The following includes examples of combinations that one of ordinary skill in the art would
have found obvious, in particular with respect to Asserted Claims of the *204 Patent:

e Woo, alone or in combination with Ceylan, Gupta, Cidronali, Wang, Maltsev,
Peroulas, Hongo, Kim, Bassam, Zhurbenko, Altera, Barrak, Jelonnek, Fang,
McCallister, Eidson, Obernosterer, Jeckeln ’345, Zhu and/or Ahmed, render
obvious the Asserted Claims of the 204 Patent.

e C(eylan, alone or in combination with Woo, Gupta, Cidronali, Wang, Maltsev,
Peroulas, Hongo, Kim, Bassam, Zhurbenko, Altera, Barrak, Jelonnek, Fang,
McCallister, Eidson, Obernosterer, Jeckeln ’345, Zhu and/or Ahmed, render
obvious the Asserted Claims of the *204 Patent.

¢ Gupta, alone or in combination with Ceylan, Woo, Cidronali, Wang, Maltsev,
Peroulas, Hongo, Kim, Bassam, Zhurbenko, Altera, Barrak, Jelonnek, Fang,

McCallister, Eidson, Obernosterer, Jeckeln ’345, Zhu and/or Ahmed, render
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obvious the Asserted Claims of the 204 Patent.

Cidronali, alone or in combination with Ceylan, Gupta, Woo, Wang, Maltsev,
Peroulas, Hongo, Kim, Bassam, Zhurbenko, Altera, Barrak, Jelonnek, Fang,
McCallister, Eidson, Obernosterer, Jeckeln ’345, Zhu and/or Ahmed, render
obvious the Asserted Claims of the 204 Patent.

Wang, alone or in combination with Ceylan, Gupta, Cidronali, Woo, Maltsev,
Peroulas, Hongo, Kim, Bassam, Zhurbenko, Altera, Barrak, Jelonnek, Fang,
McCallister, Eidson, Obernosterer, Jeckeln 345, Zhu and/or Ahmed, render
obvious the Asserted Claims of the 204 Patent.

Maltsev, alone or in combination with Ceylan, Gupta, Cidronali, Wang, Woo,
Peroulas, Hongo, Kim, Bassam, Zhurbenko, Altera, Barrak, Jelonnek, Fang,
McCallister, Eidson, Obernosterer, Jeckeln ’345, Zhu and/or Ahmed, render
obvious the Asserted Claims of the 204 Patent.

Peroulas, alone or in combination with Ceylan, Gupta, Cidronali, Wang, Maltsev,
Woo, Hongo, Kim, Bassam, Zhurbenko, Altera, Barrak, Jelonnek, Fang,
McCallister, Eidson, Obernosterer, Jeckeln 345, Zhu and/or Ahmed, render
obvious the Asserted Claims of the 204 Patent.

Hongo, alone or in combination with Ceylan, Gupta, Cidronali, Wang, Maltsev,
Peroulas, Woo, Kim, Bassam, Zhurbenko, Altera, Barrak, Jelonnek, Fang,
McCallister, Eidson, Obernosterer, Jeckeln 345, Zhu and/or Ahmed, render
obvious the Asserted Claims of the 204 Patent.

Kim, alone or in combination with Ceylan, Gupta, Cidronali, Wang, Maltsev,

Peroulas, Hongo, Woo, Bassam, Zhurbenko, Altera, Barrak, Jelonnek, Fang,
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McCallister, Eidson, Obernosterer, Jeckeln ’345, Zhu and/or Ahmed, render
obvious the Asserted Claims of the 204 Patent.

Bassam, alone or in combination with Ceylan, Gupta, Cidronali, Wang, Maltsev,
Peroulas, Hongo, Kim, Woo, Zhurbenko, Altera, Barrak, Jelonnek, Fang,
McCallister, Eidson, Obernosterer, Jeckeln ’345, Zhu and/or Ahmed, render
obvious the Asserted Claims of the 204 Patent.

Zhurbenko, alone or in combination with Ceylan, Gupta, Cidronali, Wang, Maltsev,
Peroulas, Hongo, Kim, Bassam, Woo, Altera, Barrak, Jelonnek, Fang, McCallister,
Eidson, Obernosterer, Jeckeln 345, Zhu and/or Ahmed, render obvious the
Asserted Claims of the 204 Patent.

Altera, alone or in combination with Ceylan, Gupta, Cidronali, Wang, Maltsev,
Peroulas, Hongo, Kim, Bassam, Zhurbenko, Woo, Barrak, Jelonnek, Fang,
McCallister, Eidson, Obernosterer, Jeckeln ’345, Zhu and/or Ahmed, render
obvious the Asserted Claims of the 204 Patent.

Jelonnek, alone or in combination with Ceylan, Gupta, Cidronali, Wang, Maltsev,
Peroulas, Hongo, Kim, Bassam, Zhurbenko, Altera, Barrak, Woo, Fang,
McCallister, Eidson, Obernosterer, Jeckeln 345, Zhu and/or Ahmed, render
obvious the Asserted Claims of the 204 Patent.

Fang, alone or in combination with Ceylan, Gupta, Cidronali, Wang, Maltsev,
Peroulas, Hongo, Kim, Bassam, Zhurbenko, Altera, Barrak, Jelonnek, Woo,
McCallister, Eidson, Obernosterer, Jeckeln ’345, Zhu and/or Ahmed, render
obvious the Asserted Claims of the 204 Patent.

McCallister alone or in combination with Ceylan, Gupta, Cidronali, Wang,
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Maltsev, Peroulas, Hongo, Kim, Bassam, Zhurbenko, Altera, Barrak, Jelonnek,
Woo, Fang, Eidson, Obernosterer, Jeckeln 345, Zhu and/or Ahmed, render obvious
the Asserted Claims of the 204 Patent.

¢ Eidson, alone or in combination with Ceylan, Gupta, Cidronali, Wang, Maltsev,
Peroulas, Hongo, Kim, Bassam, Zhurbenko, Altera, Barrak, Jelonnek, Woo,
McCallister, Fang, Obernosterer, Jeckeln ’345, Zhu and/or Ahmed, render obvious
the Asserted Claims of the 204 Patent.

e Obernosterer, alone or in combination with Ceylan, Gupta, Cidronali, Wang,
Maltsev, Peroulas, Hongo, Kim, Bassam, Zhurbenko, Altera, Barrak, Jelonnek,
Woo, McCallister, Eidson, Fang, Jeckeln 345, Zhu and/or Ahmed, render obvious
the Asserted Claims of the 204 Patent.

e Jeckeln ’345, alone or in combination with Ceylan, Gupta, Cidronali, Wang,
Maltsev, Peroulas, Hongo, Kim, Bassam, Zhurbenko, Altera, Barrak, Jelonnek,
Woo, McCallister, Eidson, Obernosterer, Fang, Zhu and/or Ahmed, render obvious
the Asserted Claims of the 204 Patent.

e Zhu, alone or in combination with Ceylan, Gupta, Cidronali, Wang, Maltsev,
Peroulas, Hongo, Kim, Bassam, Zhurbenko, Altera, Barrak, Jelonnek, Woo,
McCallister, Eidson, Obernosterer, Fang, Jeckeln ’345 and/or Ahmed, render
obvious the Asserted Claims of the 204 Patent.

All of the items of prior art above are directed to systems and methods for pre-distorting
RF modulated signals to compensate for the behavior of a power amplifier, in accordance with the
purported invention of the 204 Patent. Combining the known features set forth by these items of

prior art would constitute predictable variations contemplated by the ordinary skill in the art at the
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time of the alleged invention and would be likely to succeed. Combining the features of any of
these items of prior art would constitute the mere combination of known elements according to
known methods to yield predictable results. Specific to each such item of prior art, Defendants
summarize below the reasons why one of ordinary skill in the art would have been motivated to
combine such prior art with the other references in Table D.

a. Motivation for combining with Woo

One of ordinary skill in the art would have been motivated to combine Woo with any of
the other references in Table D. Woo discloses a new adaptive digital predistortion (DPD)
linearization technique based on analog feedback predistortion (FBPD). See Woo at Abstract. For
example, Woo discloses, “a new digital adaptive PD technique by employing analog feedback
predistortion (FBPD) theory in the digital domain” where the “analog FBPD linearization method
can accurately extract the PD signal and enhance the tolerance of the intermodulation (IM)

distortion cancellation by the feedback linearization.” Id. at 932.
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Fig. 9. Experimental setup of the DPD and FBPD.
As depicted in Fig. 9, Woo discloses a proposed digital feedback predistortion technique
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which accurately extract the predistortion signal and enhance the tolerance of intermodulation
distortion cancellation by the feedback linearization. /d. at 933, 938, Fig. 9. One of ordinary skill
in the art would be motivated to combine the teachings of Woo with other references disclosing
digital predistortion and sampling techniques. One of ordinary skill in the art would have
recognized that a combination with Woo combines known prior art elements according to known
methods to yield predictable results. Woo and the other references identified in Table D use known
techniques to improve similar devices or methods in the same way. Moreover, a combination with
Woo was obvious to try because one of skill in the art would have chosen from a finite number of
identified, predictable solutions, with a reasonable expectation of success.

b. Motivation for combining with Ceylan

One of ordinary skill in the art would have been motivated to combine Ceylan with any of
the other references in Table D. Ceylan discloses an accurate and simple PA characterization
method that utilizes look-up table (LUT) based memoryless digital predistortion (MDP) which
provides design flexibility for achieving good linearity and efficiency. See Ceylan at Abstract.
For example, Ceylan discloses, “adaptive DP is implemented in a mobile communications terminal

using an additional feedback path.” Id. at 117.
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Figure 6.37: Block diagram of closed-loop djgital predistortion implemented in a TDMA
based system (a) with an additional coupler and a switch unit and (b) without addi-

tional components in the feedback path.

The teachings of Ceylan address the same problems and solutions as identified by the 204

Patent, which are aimed at linearization of a transmitter power amplifier in a high performance

and efficient manner. One of ordinary skill in the art would have recognized that a combination

with Ceylan combines known prior art elements according to known methods to yield predictable

results. Ceylan and the other references identified in Table D use known techniques to improve

similar devices or methods in the same way. Moreover, a combination with Ceylan was obvious

to try because one of skill in the art would have chosen from a finite number of identified,

predictable solutions, with a reasonable expectation of success.

c. Motivation for combining with Gupta

One of ordinary skill in the art would have been motivated to combine Gupta with any of
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the other references in Table D. Gupta teaches “[a] new system architecture is presented for an
RF transceiver in a wireless communication base station, wherein ultrafast multi-GHz digital data
conversion and processing are carried out in a central ground station, and analog-RF amplification
is carried out in tower-mounted units close to antennas.” Gupta at [0027]. Furthermore, Gupta
discloses that a “digital processor may be provided, adapted to predistort the signal to increase an
effective spur-free dynamic range of the power radio frequency signal by reducing a power of at
least one intermodulation product” wherein the “digital signal processor may comprise an input
adapted to receive a feedback signal representing a distorted of the output, and wherein the

predistortion is responsive to the feedback signal.” Id. at [0047], [0066]. See also id. at Fig. 4.
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FIG. 4. Digital-RF™ Multichannel Transceiver

Gupta is unequivocally “directed towards radio-frequency (RF) transceivers, and more
specifically towards transceivers that use direct digitization of RF signals, and digital processing
thereof.” Id. at [0002]. The disclosure in Gupta provides “a new architecture for a radio system,
leveraging the ultrafast digital-to-analog converter, analog-to-digital converter, and digital signal

processing technologies presented herein.” Id. at [0028]. One of ordinary skill in the art would
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have recognized that a combination with Gupta combines known prior art elements according to
known methods to yield predictable results. Gupta and the other references identified in Table D
use known techniques to improve similar devices or methods in the same way. Moreover, a
combination with Gupta was obvious to try because one of skill in the art would have chosen from
a finite number of identified, predictable solutions, with a reasonable expectation of success.
d. Motivation for combining with Cidronali

One of ordinary skill in the art would have been motivated to combine Cidronali with any
of the other references in Table D. Cidronali discloses “a Dual Band Digital Predistorter (DB-
DPD), suitable for concurrent dual-band power amplifiers” that includes a “sub-sampling receiver
is at the basis of the feedback path, while the vectorial gain adjuster is achieved at the proper digital
intermediate frequency.” Cidronali at Abstract. The “Dual Band Digital Predistorter” of Cidronali
is “capable of a simultaneous predistortion of a concurrent dual-band power amplifier at both

frequency bands.” Id. at 1.
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As shown in Fig. 4, Cidronali teaches the “The proposed DB-DPD system architecture
exploits a memory polynomial predistorter and a subsampling receiver as a feedback path” and
“implements a memory polynomial predistorter and a direct learning training method similar to
those involved in single band DP.” Id. at 4. One of ordinary skill in the art would have recognized
that a combination with Cidronali combines known prior art elements according to known methods
to yield predictable results. Cidronali and the other references identified in Table D use known
techniques to improve similar devices or methods in the same way. Moreover, a combination with
Cidronali was obvious to try because one of skill in the art would have chosen from a finite number
of identified, predictable solutions, with a reasonable expectation of success.

e. Motivation for combining with Wang

One of ordinary skill in the art would have been motivated to combine Wang with any of

the other references in Table D. Wang “relates to a wideband adaptive digital predistortion engine
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(WADPDE) device based on programmable equipment” that “comprises an input matrix module,

a simulation baseband signal transmitter module, an interpolator module, a peak clipping module,

a wideband digital predistorter module, an output matrix module, an MPU control kernel module

and a USB interface module which are mutually connected by communication buses on a high-

speed chip, wherein, the wideband digital predistorter module comprises a filter input generation

module, a predistortion filter array module, a filter output combining module, a system buffer

module, a DDC module, a delayed match module, a signal data buffer module, an interface control

module and a coefficient estimation and updating algorithm module.” Wang at Abstract. !
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“As shown in Figure 1, be wideband adaptive digital predistortion engine apparatus

structure collectivity block diagram of the present invention” that “is integrated into input matrix

module 102, emulation baseband signal transmitter module 111, interpolation device module 103,

peak value slicing module 104, wideband digital predistortion device module 105, output matrix

10" Defendants’ Invalidity Contentions regarding Wang are based on a machine-generated
translation of CN101286963 obtained through Espacenet. Defendants reserve the right to amend
these contentions upon obtaining a certified translation.

67

IPR2025-00612
T-Mobile v. Smart RF
Smart RF's Exhibit 2013
Ex. 2013, Page 67



module 106, MPU control kernel module 109 and usb interface module 110 among a slice
FPGA 112 realizes that these modules all interconnect and be subjected to the control and the
scheduling of MPU control kernel module by communication bus E mouth on the high-speed
chip.” Id. at 4-5. Wang teaches a predistortion transmitter that overcomes “deficiencies of the
prior art,” a Wideband Adaptive Digital Predistortion Engine (WADPDE) device based on a
programmable device. Id. at 2. One of ordinary skill in the art would have recognized that a
combination with Wang combines known prior art elements according to known methods to yield
predictable results. Wang and the other references identified in Table D use known techniques to
improve similar devices or methods in the same way. Moreover, a combination with Wang was
obvious to try because one of skill in the art would have chosen from a finite number of identified,
predictable solutions, with a reasonable expectation of success.

f. Motivation for combining with Maltsev
One of ordinary skill in the art would have been motivated to combine Maltsev with any
of the other references in Table D. Matlsev “relate[s] to wireless communications generally and,
more specifically, to power amplifier linearization methods and apparatus using predistortion in

2

the frequency domain.” Maltsev at 1:8-11. Maltsev discloses a transmitter that “comprises an
OFDM modulator 302, a predistortion block 304, a block 306 to perform inverse Fast Fourier
Transform (IFFT) and to add a guard interval (GI), a digital-to-analog converter (DAC) 308, a first
mixer 310, a local oscillator (LO) 312, a power amplifier (PA) 314, an antenna 316, a second mixer
318, an analog-to-digital converter (ADC) 320, and a polynomial approximation block 322.” Id.

at 6:28-35. Maltsev also teaches that “information on the optimized polynomial coefficients then

goes to the predistortion block 304.” Id. at 7:33-44; Fig. 3:
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One of ordinary skill in the art would have recognized that a combination with Maltsev
combines known prior art elements according to known methods to yield predictable results.
Maltsev and the other references identified in Table D use known techniques to improve similar
devices or methods in the same way. Moreover, a combination with Maltsev was obvious to try
because one of skill in the art would have chosen from a finite number of identified, predictable
solutions, with a reasonable expectation of success.

g. Motivation for combining with Peroulas

One of ordinary skill in the art would have been motivated to combine Peroulas with any
of the other references in Table D. Peroulas discloses “a pre-distorter, which comprises: a pre-
distortion module, which is configured to pre-distort a plurality of baseband input signals by an
equal number of pre-distortion functions to obtain equal number of pre-distorted signals
respectively, wherein all of the baseband input signals input into every pre-distortion function, and
each pre-distortion function has one output; an adder, which is configured to combine all of the
pre-distorted signals output from every pre-distortion functions into one combined signal; and a
power amplifier (PA), which is configure to amplify the combined signal, wherein the cascade of
the pre-distortion functions and the PA are linear overall.” Peroulas at Abstract; Fig. 3:
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h. Motivation for combining with Hongo

FIG. 3
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of identified, predictable solutions, with a reasonable expectation of success.

Peroulas further discloses that a “model is created by capturing the samples of several
signals using a MIMO capture buffer 30" and that the “number of samples required to be captured
by the MIMO capture buffer 309 varies based on the PA 308 and the type of signals to be
transmitted, but typically, between 2000 and 10000 samples of each signal coming into the MIMO
capture buffer 309.” Id. at 25:15-22. One of ordinary skill in the art would have recognized that
a combination with Peroulas combines known prior art elements according to known methods to
yield predictable results. Peroulas and the other references identified in Table D use known
techniques to improve similar devices or methods in the same way. Moreover, a combination with

Peroulas was obvious to try because one of skill in the art would have chosen from a finite number

One of ordinary skill in the art would have been motivated to combine Hongo with any of
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the other references in Table D. Hongo teaches a “distortion compensator for compensating for
distortion produced in an amplifier that amplifies a signal includes a signal level detection means
for detecting a level of a signal to be amplified and distortion compensation means for conducting
distortion compensation based on the detection result separately for each frequency band signal of

multiple frequency band signals contained in the signal to be amplified.” Hongo at Abstract.
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Fig.6

A person of ordinary skill in the art would have identified Hongo because Hongo discloses
functional components that were well known in the art. For example, in embodiments depicted in
Fig. 6, Hongo discloses a multi-band amplifier device that comprises “a distortion compensator 2
having multiple predistortion units PD1-PDn, a frequency band combiner 3, an amplifier unit 4, a
power detector 5, a filter unit 15 and a controller 16” that linearizes across multiple input
frequencies. Id. at [0183]-[0184]. One of ordinary skill in the art would have recognized that a
combination with Hongo combines known prior art elements according to known methods to yield
predictable results. Hongo and the other references identified in Table D use known techniques to
improve similar devices or methods in the same way. Moreover, a combination with Hongo was
obvious to try because one of skill in the art would have chosen from a finite number of identified,

predictable solutions, with a reasonable expectation of success.
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i. Motivation for combining with Kim

One of ordinary skill in the art would have been motivated to combine Kim with any of the
other references in Table D. Kim discloses a “wideband communication systems using
multiplexing modulation” and more specifically “a method of increasing instantaneous or
operational bandwidth for digital predistortion linearization in order to compensate for
nonlinearities and/or memory effects in multi-channel wideband wireless transmitters.” Kim at
1:18-24. Similar to the problems identified in the 204 Patent, Kim teaches that the ““ linearity and
efficiency of radio frequency (RF) power amplifiers (PAs) have become critical design issues for
non-constant envelope digital modulation schemes with high peak-to-average power ratio (PAR)
values” because there is an “increased importance of spectral efficiency in wireless communication
systems.” Id. at 1:25-45. Consequently, Kim discloses that because “RF PAs have nonlinearities
which generate amplitude modulation-amplitude modulation (AM-AM) distortion and amplitude
modulation-phase modulation (AM-PM) distortion at the output of the PA”, “there is a need in the

art for improved methods and systems related to communications systems.” Id. at 1:25-45.
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Id. at Fig. 3.
According to various embodiments, Kim teaches a multiband communications circuit that
“utilizes the bandpass characteristic of the duplexer associated with frequency division duplex

wireless systems, so that the DPD is only required to provide distortion reduction over the reduced
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bandwidth of the PA output signals.” /d. at 3:23-43. One of ordinary skill in the art would have
recognized that a combination with Kim combines known prior art elements according to known
methods to yield predictable results. Kim and the other references identified in Table D use known
techniques to improve similar devices or methods in the same way. Moreover, a combination with
Kim was obvious to try because one of skill in the art would have chosen from a finite number of
identified, predictable solutions, with a reasonable expectation of success.
jo- Motivation for combining with Bassam

One of ordinary skill in the art would have been motivated to combine Bassam with any of
the other references in Table D. Bassam teaches “a novel crossover digital pre- distorter (CO-
DPD) model to compensate for crosstalk and nonlinearity in multiple-input multiple-output
(MIMO) radio systems.” Bassam at Abstract. Consistent with the problems identified in the *204
Patent Bassam notes that the “increasing demand for high data rates in new wireless applications
has raised interest in increasing channel capacity by optimizing its spectral efficiency” and that
“Multiple-input multiple-output (MIMO) topology is one of the most promising solutions in
improving the spectral efficiency of wireless systems.” Id. at 1119. Bassam notes that the power
amplifier is “one of the most challenging blocks in designing a wireless transmitter, and as such,

its efficiency significantly affects the overall efficiency of the transmitter.” Id. at 1120.
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Fiz. 3. DPD and PA with nonlinear crosstalk in MIMO system.
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Consistent with the alleged novelty of the 204 Patent, Bassam proposes a linearization
technique to improve the efficiency of wireless transmitters by sampling the predistortion module
and compensating for the dynamic (memory effect) associated with the wireless transmitter by
updating the coefficients in the predistortion module. /d. at 1120. One of ordinary skill in the art
would have recognized that a combination with Bassam combines known prior art elements
according to known methods to yield predictable results. Bassam and the other references
identified in Table D use known techniques to improve similar devices or methods in the same
way. Moreover, a combination with Bassam was obvious to try because one of skill in the art
would have chosen from a finite number of identified, predictable solutions, with a reasonable
expectation of success.

k. Motivation for combining with Zhurbenko

One of ordinary skill in the art would have been motivated to combine Zhurbenko with any
of the other references in Table D. Zhurbenko discloses a comprehensive overview and detailed
analysis associated with the state of the art of wireless communications circuits and system in a
textbook entitled “Advanced Microwave Circuits and Systems.” Zhurbenko at 1. Consistent with
the technology disclosed in the Asserted Patents, Zhurbenko discusses six aspects associated with
the “design and development of active and passive microwave components, integrated circuits,
and systems.” Zhurbenko at Preface. In the first two chapters, Zhurbenko discloses alternative
concepts and equations for multiport network analysis and characterization. Zhurbenko goes on to
discuss the analysis and design of ultra-wideband lownoise amplifiers (LNA), power amplifier
design and application, and signal generation and control of linearization effects. Id. at Chapters

1-2.
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polynomial approximating the inverse of the PA’s characteristics are found, and the DP
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Fig. 12. Adaptive digital baseband predistortion Fig. 25. Indirect Learning schematic principle for a DPD system

Consistent with the alleged novelties claimed in the Asserted Patent, Zhurbenko discloses
similar solutions to include using predistortion sampling and power amplifier feedback for
updating modeling of the predistortion module and improving linearization of the power amplifier.
See e.g., id. at Chapter 7. One of ordinary skill in the art would have recognized that a combination
with Zhurbenko combines known prior art elements according to known methods to yield
predictable results. Zhurbenko and the other references identified in Table D use known
techniques to improve similar devices or methods in the same way. Moreover, a combination with
Zhurbenko was obvious to try because one of skill in the art would have chosen from a finite
number of identified, predictable solutions, with a reasonable expectation of success.

I. Motivation for combining with Altera

One of ordinary skill in the art would have been motivated to combine Altera with any of
the other references in Table D. Prior to its acquisition by Intel in 2015, the Altera Corporation
became an industry leader in the manufacturing and design of programmable logic devices. The
Altera Corporation published a “Digital Predistortion Reference Design” (“Altera”) that identified
the need for power amplifiers in third-generation (3G) wireless communication systems to need
“high linearity at the PA output, to achieve high adjacent channel leakage ratio (ACLR) and low
error vector magnitude (EVM).” Altera at 1. Altera teaches techniques for achieving a “high

efficiency” wireless communication system by utilizing digital predistortion.” /Id.
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The reference design is an adaptive LUT-based DPD solution.

Altera teaches solutions for improving linearization at the power amplifier by sampling
both feedback from the output of the power amplifier and the digital predistortion module to adjust
lookup tables associated with the predisotrtion module. See e.g., id. at Figure 5. One of ordinary
skill in the art would have recognized that a combination with Altera combines known prior art
elements according to known methods to yield predictable results. Altera and the other references
identified in Table D use known techniques to improve similar devices or methods in the same
way. Moreover, a combination with Altera was obvious to try because one of skill in the art would
have chosen from a finite number of identified, predictable solutions, with a reasonable expectation
of success.

m. Motivation for combining with Barrak

One of ordinary skill in the art would have been motivated to combine Barrak with any of
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the other references in Table D. Barrak discloses improved and optimized RF subsampling
techniques for improving the linearization of a power amplifier. Barrak at Abstract. Barrak
identifies that subsampling the output of DPD and tuning the channel selection utilizing
components well known in the art and identified in the Asserted Claims of the Asserted Patent can

enhance and improve the efficiency of transmitter circuitry. See e.g., id. at Fig.1:
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One of ordinary skill in the art would have recognized that a combination with Barrak
combines known prior art elements according to known methods to yield predictable results.
Barrak and the other references identified in Table D use known techniques to improve similar
devices or methods in the same way. Moreover, a combination with Barrak was obvious to try
because one of skill in the art would have chosen from a finite number of identified, predictable
solutions, with a reasonable expectation of success.

n. Motivation for combining with Jelonnek

One of ordinary skill in the art would have been motivated to combine Jelonnek with any
of the other references in Table D. Jelonnek relates to “to a system and a method for digital
predistortion of a complex baseband input signal which is fed to a transmitted power amplifier to
generate a high-frequency multicarrier transmit signal.” Jelonnek at 1:16-19. As shown in Figs.
10 and 12 below, Jelonnek discloses sampling and updating the predistortion module estimation

paramaerts and utilizing a feedback circuit to improve the efficiency of a power amplifier by
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reducing non-linear circuit effects. See id. at 13:22-27, 2:52-58 (“With the aid of the method and
system proposed by the inventor, a signal x(k) is digitally predistorted by a non-linear function,
which takes into account the memory effects of a transmit power amplifier with the aid of a device
for broadband predistortion.”); id. at 4:5-15 (“The feedback branch features, connected in series,
a demodulator DEM1, a broadband receive filter RXF1 and an A/D converter ADC1, which is

connected on the output side to the device for broadband parameter estimation PPRE1.”).
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One of ordinary skill in the art would have recognized that a combination with Jelonnek
combines known prior art elements according to known methods to yield predictable results.
Jelonnek and the other references identified in Table D use known techniques to improve similar
devices or methods in the same way. Moreover, a combination with Jelonnek was obvious to try
because one of skill in the art would have chosen from a finite number of identified, predictable
solutions, with a reasonable expectation of success.

0. Motivation for combining with Fang

One of ordinary skill in the art would have been motivated to combine Fang with any of
the other references in Table D. Fang discloses a “pre-distortion signal generating module, a pre-
distortion signal processing module, a feedback module and a parameter identification module,

wherein an input signal of a radio-frequency power amplifier is acquired after a pre-distortion
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signal is processed by the pre-distortion signal processing module; after a small part of power in
an output signal of the radio-frequency power amplifier is weakened, the output signal enters the
feedback module; an input signal of the parameter identification module is acquired after a
feedback signal is processed by the feedback module; an output signal of the parameter
identification module is compared with the pre-distortion signal through the parameter
identification module so as to acquire an error signal; and the error signal is gradually reduced and
returns to zero by adjusting the parameters of the identification module and a pre-distorter.” Fang

at Abstract; see id. at Figs. 1 and 2:'!
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One of ordinary skill in the art would have recognized that a combination with Fang

combines known prior art elements according to known methods to yield predictable results. Fang

I Defendants’ Invalidity Contentions regarding Fang are based on a machine-generated translation
of CN201878098 obtained through Espacenet. Defendants reserve the right to amend these
contentions upon obtaining a certified translation.
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and the other references identified in Table D use known techniques to improve similar devices or
methods in the same way. Moreover, a combination with Fang was obvious to try because one of
skill in the art would have chosen from a finite number of identified, predictable solutions, with a
reasonable expectation of success.

p. Motivation for combining with Ahmed

One of ordinary skill in the art would have been motivated to combine Ahmed with any of
the other references in Table D. Ahmed relates to an “apparatus and method for characterizing an
amplifier transmitting a band limited signal using a sample of the input signal to the amplifier and
a sample of the output signal from the amplifier, where the output signal is sub-sampled.” Ahmed
at Abstract. Ahmed teaches that the subsampling allows for the “results of the analysis may be
used to construct or modify the parameters of algorithms in either the transmitter circuitry, or in a
device disposed (not shown) between the transmitter circuitry 10 and the PA input so as to pre-
distort the signal applied to the input of the PA to reduce or substantially eliminate the measured
distortion” and that the “parametric aspects of the pre-distortion circuitry may be adjusted
periodically based on the measured results, as it may be expected that the distortion characteristics
of the PA may vary with temperature, transmitted signal bandwidth and amplitude and the like.”

Id. at [0036]; Fig. 2:
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One of ordinary skill in the art would have recognized that a combination with Ahmed
combines known prior art elements according to known methods to yield predictable results.
Ahmed and the other references identified in Table D use known techniques to improve similar
devices or methods in the same way. Moreover, a combination with Ahmed was obvious to try
because one of skill in the art would have chosen from a finite number of identified, predictable
solutions, with a reasonable expectation of success.

q. Motivation for combining with McCallister

One of ordinary skill in the art would have been motivated to combine McCallister with
any of the other references in Table D. McCallister discloses, “a digital communications
transmitter that includes “a digital linear and nonlinear predistortion section (200, 1800) to
compensate for linear and nonlinear distortion introduced by transmitter-analog components.”
McCallister at Abstract. For example, McCallister explains that the reduction of linear distortion
becomes more desirable as a communications signal becomes more wideband; however,
conventional receivers failed to address this issue. /Id. at [0022]-[0023]. McCallister then

discloses an improved predistortion circuit and method for compensating for linear and nonlinear
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distortions, as well as distortion introduced in feedback signals, and through heat-induced memory
effects. Id. at [0024]-[0028]. McCallister explains that “the benefits of the present invention are
best appreciated with forms of modulation where both amplitude and phase are used to digitally
convey the information,” such as ‘“quadrature-amplitude modulation (QAM), code-division-
multiple-access (CDMA), orthogonal-frequency-division modulation (OFDM), multiple-input,

multiple-output systems, and the like.” Id. at [0058]; Fig. 19.
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number of identified, predictable solutions, with a reasonable expectation of success.

r. Motivation for combining with Eidson

One of ordinary skill in the art would have been motivated to combine Eidson with any of
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the other references in Table D. Eidson teaches “A system for pre-distorting samples derived from
modulated data symbols to compensate, at least in part, for non-linear operation of a power
amplifier in a power-constrained remote relay station.” Eidson at Abstract. As shown in Fig. 7C
below, Eidson discloses a “a system according to the invention for pre-distorting samples derived
from modulation symbols to account for distortion introduced by a power-constrained remote relay
station” in which “incoming samples are pre-distorted, upconverted to RF frequencies, and then
transmitted” and providing “for dynamically updating the pre-distortion applied by the first system
responsive to any residual distortion still present in the transmitted signal.” Eidson at [0044],

[0056], Fig. 7C.
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Figure 7C
Consistent with the alleged novelty of the 296 Patent, Eidson proposes a linearization
technique to improve the efficiency of wireless transmitters by sampling the predistortion module
and compensating for the dynamic (memory effect) associated with the wireless transmitter by
updating the coefficients in the predistortion module. /d. One of ordinary skill in the art would
have recognized that a combination with Eidson combines known prior art elements according to

known methods to yield predictable results. Eidson and the other references identified in Table D
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use known techniques to improve similar devices or methods in the same way. Moreover, a
combination with Eidson was obvious to try because one of skill in the art would have chosen from
a finite number of identified, predictable solutions, with a reasonable expectation of success.

s. Motivation for combining with Obernosterer

One of ordinary skill in the art would have been motivated to combine Obernosterer with
any of the other references in Table D. As depicted in Fig. 1 (reproduced below), Obernosterer
teaches “A power amplifier predistortion method involves generating a reverse model of a power
amplifier block. The reverse model is based on modeled output signal values of the power amplifier
block and sampled output signal values of the power amplifier block.” Obernosterer at Abstract.
Obernosterer discloses “[1] n an exemplary embodiment of the present invention, a power amplifier
predistortion system may include a predistorter that distorts input signal values to produce output
signal values at a first sample rate. The system may also include a power amplifier block having
an amplification chain that amplifies the output signal values of the predistorter to produce an
amplified signal, and a feedback receiver that samples the amplified signal at a second sample rate
to produce sampled output signal values. A forward modeler models the power amplifier block in
a forward direction to produce modeled output signal values. A parameter estimator updates
parameters of the predistorter based on the sampled output signal values from the feedback receiver

and the modeled output signal values from the forward modeler.” Obernosterer at [0009].
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Consistent with the alleged novelty of the ’296 Patent, Obernosterer proposes a
linearization technique to improve the efficiency of wireless transmitters by sampling the
predistortion module and compensating for the dynamic (memory effect) associated with the
wireless transmitter by updating the coefficients in the predistortion module. /d. One of ordinary
skill in the art would have recognized that a combination with Obernosterer combines known prior
art elements according to known methods to yield predictable results. Obernosterer and the other
references identified in Table D use known techniques to improve similar devices or methods in
the same way. Moreover, a combination with Obernosterer was obvious to try because one of skill
in the art would have chosen from a finite number of identified, predictable solutions, with a
reasonable expectation of success.

t. Motivation for combining with Jeckeln ’345

One of ordinary skill in the art would have been motivated to combine Jeckeln ’345 with
any of the other references in Table D. Jeckeln *345 discloses an “advanced adaptive baseband/RF

predistorting device, which advantageously uses the concept of digital receiver technology into
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power amplifier (PA) linearization area.” Jeckeln *345 at Abstract. As depicted in Fig. 1, Jeckeln

’345 teaches a “predistorting device 20 has two inputs 22 and 24 and an output 26. The first input

22 is connected to the low level RF output 28 of a low level RF signal source 30 to thereby receive

an input RF signal therefrom; and the second input 24 is connected to the RF output 32 of a PA

34. The RF output 32 delivering an amplified output RF signal. The output 26, on the other hand,

is connected to the input 36 of the PA 34.” Jeckeln *345 at 5:17-65.
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One of ordinary skill in the art would have recognized that a combination with Jeckeln

’345 combines known prior art elements according to known methods to yield predictable results.

Jeckeln ’345 and the other references identified in Table D use known techniques to improve

similar devices or methods in the same way. Moreover, a combination with Jeckeln *345 was

obvious to try because one of skill in the art would have chosen from a finite number of identified,

predictable solutions, with a reasonable expectation of success.
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u. Motivation for combining with Zhu

One of ordinary skill in the art would have been motivated to combine Zhu with any of the
other references in Table D. As depicted in Figs. 5 and 6, Zhu discloses a predistortion linear
transmitter that updates a model according to sampling from the output of the digital predistorter.

See e.g., Zhu at Figs. 5 and 6:
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Fig. 5. Sample of DPD implementation.
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Fig. 6. Block diagram of digital predistortion characterization.

One of ordinary skill in the art would have recognized that a combination with Zhu
combines known prior art elements according to known methods to yield predictable results. Zhu

and the other references identified in Table D use known techniques to improve similar devices or
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methods in the same way. Moreover, a combination with Zhu was obvious to try because one of
skill in the art would have chosen from a finite number of identified, predictable solutions, with a
reasonable expectation of success.

5. The °296 Patent

The primary references identified above, as further described in the Exhibits, each disclose,
either expressly or inherently, every element of the Asserted Claims, thereby anticipating those
claims. Additionally, each of the primary references alone (including in combination with the
knowledge of a person of ordinary skill in the art) renders obvious the Asserted Claims. To the
extent Plaintiff contends that any primary reference does not anticipate or render obvious the
Asserted Claims as set forth above, it would have been obvious to combine or modify the primary
references with concepts from other prior art, as explained throughout these Invalidity
Contentions. In particular, for each limitation of the Asserted Claims that Plaintiff contends is not
met by a particular primary reference, Defendants contend that the limitation (and claim as a
whole) is obvious based on a combination of that particular primary reference with (1) any other
primary reference disclosing that limitation, (2) any reference identified and/or relied on in the
primary references as disclosing that limitation, (3) any statements made in the intrinsic record of
the Asserted Patent, and/or (4) the knowledge of one of ordinary skill in the art (as explained in
additional detail below).

It would have been obvious to try combining the prior art references identified above
because there were only a finite number of predictable solutions and/or because known work in
one field or endeavor prompted variations based on predictable design incentives and/or market
forces either in the same field or a different one. Each of the references identified in these
Invalidity Contentions are directed to the same field of endeavor (e.g., “multiple branch digital

predistortion linearization architecture and digital signal processing algorithms for impairment-
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free operation and linearized multi-band transmitter.”). 296 Patent at 3:47-50. The solutions
identified in the prior art utilize the same components and techniques that are identified in the 296
Patent. Thus, as set forth in the aforementioned claim charts, a person of ordinary skill in the art
would be motivated to look for solutions in other references in that field or that solve the same
alleged problems.

Relatedly, one of ordinary skill in the art would have been motivated to create combinations
identified in these contentions using: known methods to yield predictable results; known
techniques in the same way; a simple substitution of one known, equivalent element for another to
obtain predictable results; and/or teaching, suggestion, or motivation in the prior art generally.
Also, market forces in the industry, and the desire to improve features and performance, would
motivate the addition of features to systems as they become available, become smaller, become
less expensive, become more commonly used, provide better performance, reduce costs, or
predictably achieve other clearly desirable results.

The following includes examples of combinations that one of ordinary skill in the art would
have found obvious, in particular with respect to Asserted Claims of the *296 Patent:

e Woo, alone or in combination with Ceylan, Gupta, Cidronali, Wang, Maltsev,
Peroulas, Hongo, Kim, Bassam, Zhurbenko, Altera, Barrak, Jelonnek, Fang,
McCallister, Eidson, Obernosterer, Jeckeln ’345, Zhu and/or Ahmed, render
obvious the Asserted Claims of the 296 Patent.

e C(eylan, alone or in combination with Woo, Gupta, Cidronali, Wang, Maltsev,
Peroulas, Hongo, Kim, Bassam, Zhurbenko, Altera, Barrak, Jelonnek, Fang,
McCallister, Eidson, Obernosterer, Jeckeln 345, Zhu and/or Ahmed, render

obvious the Asserted Claims of the 296 Patent.
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Gupta, alone or in combination with Ceylan, Woo, Cidronali, Wang, Maltsev,
Peroulas, Hongo, Kim, Bassam, Zhurbenko, Altera, Barrak, Jelonnek, Fang,
McCallister, Eidson, Obernosterer, Jeckeln ’345, Zhu and/or Ahmed, render
obvious the Asserted Claims of the 296 Patent.

Cidronali, alone or in combination with Ceylan, Gupta, Woo, Wang, Maltsev,
Peroulas, Hongo, Kim, Bassam, Zhurbenko, Altera, Barrak, Jelonnek, Fang,
McCallister, Eidson, Obernosterer, Jeckeln 345, Zhu and/or Ahmed, render
obvious the Asserted Claims of the 296 Patent.

Wang, alone or in combination with Ceylan, Gupta, Cidronali, Woo, Maltsev,
Peroulas, Hongo, Kim, Bassam, Zhurbenko, Altera, Barrak, Jelonnek, Fang,
McCallister, Eidson, Obernosterer, Jeckeln ’345, Zhu and/or Ahmed, render
obvious the Asserted Claims of the 296 Patent.

Maltsev, alone or in combination with Ceylan, Gupta, Cidronali, Wang, Woo,
Peroulas, Hongo, Kim, Bassam, Zhurbenko, Altera, Barrak, Jelonnek, Fang,
McCallister, Eidson, Obernosterer, Jeckeln ’345, Zhu and/or Ahmed, render
obvious the Asserted Claims of the 296 Patent.

Peroulas, alone or in combination with Ceylan, Gupta, Cidronali, Wang, Maltsev,
Woo, Hongo, Kim, Bassam, Zhurbenko, Altera, Barrak, Jelonnek, Fang,
McCallister, Eidson, Obernosterer, Jeckeln 345, Zhu and/or Ahmed, render
obvious the Asserted Claims of the 296 Patent.

Hongo, alone or in combination with Ceylan, Gupta, Cidronali, Wang, Maltsev,
Peroulas, Woo, Kim, Bassam, Zhurbenko, Altera, Barrak, Jelonnek, Fang,

McCallister, Eidson, Obernosterer, Jeckeln ’345, Zhu and/or Ahmed, render
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obvious the Asserted Claims of the *296 Patent.

Kim, alone or in combination with Ceylan, Gupta, Cidronali, Wang, Maltsev,
Peroulas, Hongo, Woo, Bassam, Zhurbenko, Altera, Barrak, Jelonnek, Fang,
McCallister, Eidson, Obernosterer, Jeckeln ’345, Zhu and/or Ahmed, render
obvious the Asserted Claims of the 296 Patent.

Bassam, alone or in combination with Ceylan, Gupta, Cidronali, Wang, Maltsev,
Peroulas, Hongo, Kim, Woo, Zhurbenko, Altera, Barrak, Jelonnek, Fang,
McCallister, Eidson, Obernosterer, Jeckeln 345, Zhu and/or Ahmed, render
obvious the Asserted Claims of the *296 Patent.

Zhurbenko, alone or in combination with Ceylan, Gupta, Cidronali, Wang, Maltsev,
Peroulas, Hongo, Kim, Bassam, Woo, Altera, Barrak, Jelonnek, Fang, McCallister,
Eidson, Obernosterer, Jeckeln ’345, Zhu and/or Ahmed, render obvious the
Asserted Claims of the 296 Patent.

Altera, alone or in combination with Ceylan, Gupta, Cidronali, Wang, Maltsev,
Peroulas, Hongo, Kim, Bassam, Zhurbenko, Woo, Barrak, Jelonnek, Fang,
McCallister, Eidson, Obernosterer, Jeckeln ’345, Zhu and/or Ahmed, render
obvious the Asserted Claims of the *296 Patent.

Jelonnek, alone or in combination with Ceylan, Gupta, Cidronali, Wang, Maltsev,
Peroulas, Hongo, Kim, Bassam, Zhurbenko, Altera, Barrak, Woo, Fang,
McCallister, Eidson, Obernosterer, Jeckeln 345, Zhu and/or Ahmed, render
obvious the Asserted Claims of the 296 Patent.

Fang, alone or in combination with Ceylan, Gupta, Cidronali, Wang, Maltsev,

Peroulas, Hongo, Kim, Bassam, Zhurbenko, Altera, Barrak, Jelonnek, Woo,
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McCallister, Eidson, Obernosterer, Jeckeln 345, Zhu and/or Ahmed, render
obvious the Asserted Claims of the *296 Patent.

e McCallister alone or in combination with Ceylan, Gupta, Cidronali, Wang,
Maltsev, Peroulas, Hongo, Kim, Bassam, Zhurbenko, Altera, Barrak, Jelonnek,
Woo, Fang, Eidson, Obernosterer, Jeckeln *345, Zhu and/or Ahmed, render obvious
the Asserted Claims of the 296 Patent.

e Fidson, alone or in combination with Ceylan, Gupta, Cidronali, Wang, Maltsev,
Peroulas, Hongo, Kim, Bassam, Zhurbenko, Altera, Barrak, Jelonnek, Woo,
McCallister, Fang, Obernosterer, Jeckeln *345, Zhu and/or Ahmed, render obvious
the Asserted Claims of the 296 Patent.

e Obernosterer, alone or in combination with Ceylan, Gupta, Cidronali, Wang,
Maltsev, Peroulas, Hongo, Kim, Bassam, Zhurbenko, Altera, Barrak, Jelonnek,
Woo, McCallister, Eidson, Fang, Jeckeln *345, Zhu and/or Ahmed, render obvious
the Asserted Claims of the 296 Patent.

e Jeckeln ’345, alone or in combination with Ceylan, Gupta, Cidronali, Wang,
Maltsev, Peroulas, Hongo, Kim, Bassam, Zhurbenko, Altera, Barrak, Jelonnek,
Woo, McCallister, Eidson, Obernosterer, Fang, Zhu and/or Ahmed, render obvious
the Asserted Claims of the 296 Patent.

e Zhu, alone or in combination with Ceylan, Gupta, Cidronali, Wang, Maltsev,
Peroulas, Hongo, Kim, Bassam, Zhurbenko, Altera, Barrak, Jelonnek, Woo,
McCallister, Eidson, Obernosterer, Fang, Jeckeln ’345 and/or Ahmed, render
obvious the Asserted Claims of the 296 Patent.

All of the items of prior art above are directed to systems and methods for pre-distorting
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RF modulated signals to compensate for the behavior of a power amplifier, in accordance with the
purported invention of the 296 Patent. Combining the known features set forth by these items of
prior art would constitute predictable variations contemplated by the ordinary skill in the art at the
time of the alleged invention and would be likely to succeed. Combining the features of any of
these items of prior art would constitute the mere combination of known elements according to
known methods to yield predictable results. Specific to each such item of prior art, Defendants
summarize below the reasons why one of ordinary skill in the art would have been motivated to
combine such prior art with the other references in Table E.

a. Motivation for combining with Woo

One of ordinary skill in the art would have been motivated to combine Woo with any of
the other references in Table E. Woo discloses a new adaptive digital predistortion (DPD)
linearization technique based on analog feedback predistortion (FBPD). See Woo at Abstract..
For example, Woo discloses, “a new digital adaptive PD technique by employing analog feedback
predistortion (FBPD) theory in the digital domain” where the “analog FBPD linearization method
can accurately extract the PD signal and enhance the tolerance of the intermodulation (IM)

distortion cancellation by the feedback linearization.” /d. at 932.
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Fig. 9. Experimental setup of the DPD and FBPD.

As depicted in Fig. 9, Woo discloses a proposed digital feedback predistortion technique
which accurately extract the predistortion signal and enhance the tolerance of intermodulation
distortion cancellation by the feedback linearization. /d. at 933, 938, Fig. 9. One of ordinary skill
in the art would be motivated to combine the teachings of Woo with other references disclosing
digital predistortion and sampling techniques. One of ordinary skill in the art would have
recognized that a combination with Woo combines known prior art elements according to known
methods to yield predictable results. Woo and the other references identified in Table E use known
techniques to improve similar devices or methods in the same way. Moreover, a combination with
Woo was obvious to try because one of skill in the art would have chosen from a finite number of
identified, predictable solutions, with a reasonable expectation of success.

b. Motivation for combining with Ceylan

One of ordinary skill in the art would have been motivated to combine Ceylan with any of

the other references in Table E. Ceylan discloses an accurate and simple PA characterization

method that utilizes look-up table (LUT) based memoryless digital predistortion (MDP) which

94

IPR2025-00612
T-Mobile v. Smart RF
Smart RF's Exhibit 2013
Ex. 2013, Page 94



provides design flexibility for achieving good linearity and efficiency. See Ceylan at Abstract..

For example, Ceylan discloses, “adaptive DP is implemented in a mobile communications terminal

using an additional feedback path” Id. at 117.
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Figure 6.37: Block diagram of closed-loop djigital predistortion implemented in a TDMA
based system (a) with an additional coupler and a switch unit and (b) without addi-
tional components in the feedback path.

The teachings of Ceylan address the same problems and solutions as identified by the *296

Patent, which are aimed at linearization of a transmitter power amplifier in a high performance

and efficient manner. One of ordinary skill in the art would have recognized that a combination

with Ceylan combines known prior art elements according to known methods to yield predictable

results. Ceylan and the other references identified in Table E use known techniques to improve

similar devices or methods in the same way. Moreover, a combination with Ceylan was obvious

to try because one of skill in the art would have chosen from a finite number of identified,
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predictable solutions, with a reasonable expectation of success.

¢. Motivation for combining with Gupta

One of ordinary skill in the art would have been motivated to combine Gupta with any of
the other references in Table E. Gupta teaches “[a] new system architecture is presented for an RF
transceiver in a wireless communication base station, wherein ultrafast multi-GHz digital data
conversion and processing are carried out in a central ground station, and analog-RF amplification
is carried out in tower-mounted units close to antennas.” Gupta at [0027]. Furthermore, Gupta
discloses that a “digital processor may be provided, adapted to predistort the signal to increase an
effective spur-free dynamic range of the power radio frequency signal by reducing a power of at
least one intermodulation product” wherein the “digital signal processor may comprise an input
adapted to receive a feedback signal representing a distorted of the output, and wherein the

predistortion is responsive to the feedback signal.” Id. at [0047], [0066]; see also, id. at Fig. 4.
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FIG. 4. Digital-RF™ Multichannel Transceiver

Gupta is unequivocally “directed towards radio-frequency (RF) transceivers, and more

specifically towards transceivers that use direct digitization of RF signals, and digital processing

96

IPR2025-00612
T-Mobile v. Smart RF
Smart RF's Exhibit 2013
Ex. 2013, Page 96



thereof.” Id. at [0002]. The disclosure in Gupta provides “a new architecture for a radio system,
leveraging the ultrafast digital-to-analog converter, analog-to-digital converter, and digital signal
processing technologies presented herein.” Id. at [0028]. One of ordinary skill in the art would
have recognized that a combination with Gupta combines known prior art elements according to
known methods to yield predictable results. Gupta and the other references identified in Table E
use known techniques to improve similar devices or methods in the same way. Moreover, a
combination with Gupta was obvious to try because one of skill in the art would have chosen from
a finite number of identified, predictable solutions, with a reasonable expectation of success.

d. Motivation for combining with Cidronali

One of ordinary skill in the art would have been motivated to combine Cidronali with any
of the other references in Table E. Cidronali discloses “a Dual Band Digital Predistorter (DB-
DPD), suitable for concurrent dual-band power amplifiers” that includes a “sub-sampling receiver
is at the basis of the feedback path, while the vectorial gain adjuster is achieved at the proper digital
intermediate frequency.” Cidronali at Abstract. The “Dual Band Digital Predistorter” of Cidronali
is “capable of a simultaneous predistortion of a concurrent dual-band power amplifier at both

frequency bands.” Id. at 1.
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As shown in Fig. 4, Cidronali teaches the “The proposed DB-DPD system architecture
exploits a memory polynomial predistorter and a subsampling receiver as a feedback path” and
“implements a memory polynomial predistorter and a direct learning training method similar to
those involved in single band DP.” Id. at 4. One of ordinary skill in the art would have recognized
that a combination with Cidronali combines known prior art elements according to known methods
to yield predictable results. Cidronali and the other references identified in Table E use known
techniques to improve similar devices or methods in the same way. Moreover, a combination with
Cidronali was obvious to try because one of skill in the art would have chosen from a finite number
of identified, predictable solutions, with a reasonable expectation of success.

e. Motivation for combining with Wang

One of ordinary skill in the art would have been motivated to combine Wang with any of

the other references in Table E. Wang “relates to a wideband adaptive digital predistortion engine
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(WADPDE) device based on programmable equipment” that “comprises an input matrix module,
a simulation baseband signal transmitter module, an interpolator module, a peak clipping module,
a wideband digital predistorter module, an output matrix module, an MPU control kernel module
and a USB interface module which are mutually connected by communication buses on a high-
speed chip, wherein, the wideband digital predistorter module comprises a filter input generation
module, a predistortion filter array module, a filter output combining module, a system buffer
module, a DDC module, a delayed match module, a signal data buffer module, an interface control

module and a coefficient estimation and updating algorithm module.” Wang at Abstract.
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“As shown in Figure 1, be wideband adaptive digital predistortion engine apparatus
structure collectivity block diagram of the present invention” that “is integrated into input matrix
module 102, emulation baseband signal transmitter module 111, interpolation device module 103,
peak value slicing module 104, wideband digital predistortion device module 105, output matrix
module 106, MPU control kernel module 109 and usb interface module 110 among a slice
FPGA 112 realizes that these modules all interconnect and be subjected to the control and the

scheduling of MPU control kernel module by communication bus E mouth on the high-speed
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chip.” Id. at 4-5. Wang teaches a predistortion transmitter that overcomes “deficiencies of the
prior art,” a Wideband Adaptive Digital Predistortion Engine (WADPDE) device based on a
programmable device. Id. at 2. One of ordinary skill in the art would have recognized that a
combination with Wang combines known prior art elements according to known methods to yield
predictable results. Wang and the other references identified in Table E use known techniques to
improve similar devices or methods in the same way. Moreover, a combination with Wang was
obvious to try because one of skill in the art would have chosen from a finite number of identified,
predictable solutions, with a reasonable expectation of success.

f. Motivation for combining with Maltsev
One of ordinary skill in the art would have been motivated to combine Maltsev with any
of the other references in Table E. Matlsev “relate[s] to wireless communications generally and,
more specifically, to power amplifier linearization methods and apparatus using predistortion in

2

the frequency domain.” Maltsev at 1:8-11. Maltsev discloses a transmitter that “comprises an
OFDM modulator 302, a predistortion block 304, a block 306 to perform inverse Fast Fourier
Transform (IFFT) and to add a guard interval (GI), a digital-to-analog converter (DAC) 308, a first
mixer 310, a local oscillator (LO) 312, a power amplifier (PA) 314, an antenna 316, a second mixer
318, an analog-to-digital converter (ADC) 320, and a polynomial approximation block 322.” Id.

at 6:28-35. Maltsev also teaches that “information on the optimized polynomial coefficients then

goes to the predistortion block 304.” Id. at 7:33-44; Fig. 3:
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One of ordinary skill in the art would have recognized that a combination with Maltsev
combines known prior art elements according to known methods to yield predictable results.
Maltsev and the other references identified in Table E use known techniques to improve similar
devices or methods in the same way. Moreover, a combination with Maltsev was obvious to try
because one of skill in the art would have chosen from a finite number of identified, predictable
solutions, with a reasonable expectation of success.

g. Motivation for combining with Peroulas

One of ordinary skill in the art would have been motivated to combine Peroulas with any
of the other references in Table E. Peroulas discloses “a pre-distorter, which comprises: a pre-
distortion module, which is configured to pre-distort a plurality of baseband input signals by an
equal number of pre-distortion functions to obtain equal number of pre-distorted signals
respectively, wherein all of the baseband input signals input into every pre-distortion function, and
each pre-distortion function has one output; an adder, which is configured to combine all of the
pre-distorted signals output from every pre-distortion functions into one combined signal; and a
power amplifier (PA), which is configure to amplify the combined signal, wherein the cascade of
the pre-distortion functions and the PA are linear overall.” Peroulas at Abstract; Fig. 3:
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102

of identified, predictable solutions, with a reasonable expectation of success.

Peroulas further discloses that a “model is created by capturing the samples of several
signals using a MIMO capture buffer 30" and that the “number of samples required to be captured
by the MIMO capture buffer 309 varies based on the PA 308 and the type of signals to be
transmitted, but typically, between 2000 and 10000 samples of each signal coming into the MIMO
capture buffer 309.” Id. at 25:15-22. One of ordinary skill in the art would have recognized that
a combination with Peroulas combines known prior art elements according to known methods to
yield predictable results. Peroulas and the other references identified in Table E use known
techniques to improve similar devices or methods in the same way. Moreover, a combination with

Peroulas was obvious to try because one of skill in the art would have chosen from a finite number

One of ordinary skill in the art would have been motivated to combine Hongo with any of
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the other references in Table E. Hongo teaches a “distortion compensator for compensating for
distortion produced in an amplifier that amplifies a signal includes a signal level detection means
for detecting a level of a signal to be amplified and distortion compensation means for conducting
distortion compensation based on the detection result separately for each frequency band signal of

multiple frequency band signals contained in the signal to be amplified.” Hongo at Abstract.
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A person of ordinary skill in the art would have identified Hongo because Hongo discloses
functional components that were well known in the art. For example, in embodiments depicted in
Fig. 6, Hongo discloses a multi-band amplifier device that comprises “a distortion compensator 2
having multiple predistortion units PD1-PDn, a frequency band combiner 3, an amplifier unit 4, a
power detector 5, a filter unit 15 and a controller 16” that linearizes across multiple input
frequencies. Id. at [0183]-[0184]. One of ordinary skill in the art would have recognized that a
combination with Hongo combines known prior art elements according to known methods to yield
predictable results. Hongo and the other references identified in Table E use known techniques to
improve similar devices or methods in the same way. Moreover, a combination with Hongo was
obvious to try because one of skill in the art would have chosen from a finite number of identified,

predictable solutions, with a reasonable expectation of success.
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i. Motivation for combining with Kim

One of ordinary skill in the art would have been motivated to combine Kim with any of the
other references in Table E. Kim discloses a “wideband communication systems using
multiplexing modulation” and more specifically “a method of increasing instantaneous or
operational bandwidth for digital predistortion linearization in order to compensate for
nonlinearities and/or memory effects in multi-channel wideband wireless transmitters.” Kim at
1:18-24. Similar to the problems identified in the 296 Patent, Kim teaches that the ““ linearity and
efficiency of radio frequency (RF) power amplifiers (PAs) have become critical design issues for
non-constant envelope digital modulation schemes with high peak-to-average power ratio (PAR)
values” because there is an “increased importance of spectral efficiency in wireless communication
systems.” Id. at 1:25-45. Consequently, Kim discloses that because “RF PAs have nonlinearities
which generate amplitude modulation-amplitude modulation (AM-AM) distortion and amplitude
modulation-phase modulation (AM-PM) distortion at the output of the PA”, “there is a need in the

art for improved methods and systems related to communications systems.” Id. at 1:25-45.
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Id. at Fig. 3.
According to various embodiments, Kim teaches a multiband communications circuit that
“utilizes the bandpass characteristic of the duplexer associated with frequency division duplex

wireless systems, so that the DPD is only required to provide distortion reduction over the reduced
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bandwidth of the PA output signals.” /d. at 3:23-43. One of ordinary skill in the art would have
recognized that a combination with Kim combines known prior art elements according to known
methods to yield predictable results. Kim and the other references identified in Table E use known
techniques to improve similar devices or methods in the same way. Moreover, a combination with
Kim was obvious to try because one of skill in the art would have chosen from a finite number of
identified, predictable solutions, with a reasonable expectation of success.
j- Motivation for combining with Bassam

One of ordinary skill in the art would have been motivated to combine Bassam with any of
the other references in Table E. Bassam teaches “a novel crossover digital pre- distorter (CO-
DPD) model to compensate for crosstalk and nonlinearity in multiple-input multiple-output
(MIMO) radio systems.” Bassam at Abstract. Consistent with the problems identified in the *296
Patent Bassam notes that the “increasing demand for high data rates in new wireless applications
has raised interest in increasing channel capacity by optimizing its spectral efficiency” and that
“Multiple-input multiple-output (MIMO) topology is one of the most promising solutions in
improving the spectral efficiency of wireless systems.” Id. at 1119. Bassam notes that the power
amplifier is “one of the most challenging blocks in designing a wireless transmitter, and as such,

its efficiency significantly affects the overall efficiency of the transmitter.” Id. at 1120.
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Consistent with the alleged novelty of the 296 Patent, Bassam proposes a linearization
technique to improve the efficiency of wireless transmitters by sampling the predistortion module
and compensating for the dynamic (memory effect) associated with the wireless transmitter by
updating the coefficients in the predistortion module. /d. at 1120. One of ordinary skill in the art
would have recognized that a combination with Bassam combines known prior art elements
according to known methods to yield predictable results. Bassam and the other references
identified in Table E use known techniques to improve similar devices or methods in the same
way. Moreover, a combination with Bassam was obvious to try because one of skill in the art
would have chosen from a finite number of identified, predictable solutions, with a reasonable
expectation of success.

k. Motivation for combining with Zhurbenko

One of ordinary skill in the art would have been motivated to combine Zhurbenko with any
of the other references in Table E. Zhurbenko discloses a comprehensive overview and detailed
analysis associated with the state of the art of wireless communications circuits and system in a
textbook entitled “Advanced Microwave Circuits and Systems.” Zhurbenko at 1. Consistent with
the technology disclosed in the Asserted Patents, Zhurbenko discusses six aspects associated with
the “design and development of active and passive microwave components, integrated circuits,
and systems.” Id. at Preface. In the first two chapters, Zhurbenko discloses alternative concepts
and equations for multiport network analysis and characterization. Zhurbenko goes on to discuss
the analysis and design of ultra-wideband lownoise amplifiers (LNA), power amplifier design and

application, and signal generation and control of linearization effects.
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polynomial approximating the inverse of the PA’s characteristics are found, and the DP
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Fig. 12. Adaptive digital baseband predistortion Fig. 25. Indirect Learning schematic principle for a DPD system

Consistent with the alleged novelties claimed in the Asserted Patent, Zhurbenko discloses
similar solutions to include using predistortion sampling and power amplifier feedback for
updating modeling of the predistortion module and improving linearization of the power amplifier.
See e.g., id. at Chapter 7. One of ordinary skill in the art would have recognized that a combination
with Zhurbenko combines known prior art elements according to known methods to yield
predictable results. Zhurbenko and the other references identified in Table E use known techniques
to improve similar devices or methods in the same way. Moreover, a combination with Zhurbenko
was obvious to try because one of skill in the art would have chosen from a finite number of
identified, predictable solutions, with a reasonable expectation of success.

1. Motivation for combining with Altera

One of ordinary skill in the art would have been motivated to combine Altera with any of
the other references in Table E. Prior to its acquisition by Intel in 2015, the Altera Corporation
became an industry leader in the manufacturing and design of programmable logic devices. The
Altera Corporation published a “Digital Predistortion Reference Design” (“Altera”) that identified
the need for power amplifiers in third-generation (3G) wireless communication systems to need
“high linearity at the PA output, to achieve high adjacent channel leakage ratio (ACLR) and low
error vector magnitude (EVM).” Altera at 1. Altera teaches techniques for achieving a “high

efficiency” wireless communication system by utilizing digital predistortion.” /Id.
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The reference design is an adaptive LUT-based DPD solution.

Altera teaches solutions for improving linearization at the power amplifier by sampling
both feedback from the output of the power amplifier and the digital predistortion module to adjust
lookup tables associated with the predisotrtion module. See e.g., id. at Fig. 5. One of ordinary
skill in the art would have recognized that a combination with Altera combines known prior art
elements according to known methods to yield predictable results. Altera and the other references
identified in Table E use known techniques to improve similar devices or methods in the same
way. Moreover, a combination with Altera was obvious to try because one of skill in the art would
have chosen from a finite number of identified, predictable solutions, with a reasonable expectation
of success.

m. Motivation for combining with Barrak

One of ordinary skill in the art would have been motivated to combine Barrak with any of
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the other references in Table E. Barrak discloses improved and optimized RF subsampling
techniques for improving the linearization of a power amplifier. Barrak identifies that subsampling
the output of DPD and tuning the channel selection utilizing components well known in the art
and identified in the Asserted Claims of the Asserted Patent can enhance and improve the

efficiency of transmitter circuitry. See e.g., Barrak at Fig.1:
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One of ordinary skill in the art would have recognized that a combination with Barrak
combines known prior art elements according to known methods to yield predictable results.
Barrak and the other references identified in Table E use known techniques to improve similar
devices or methods in the same way. Moreover, a combination with Barrak was obvious to try
because one of skill in the art would have chosen from a finite number of identified, predictable
solutions, with a reasonable expectation of success.

n. Motivation for combining with Jelonnek

One of ordinary skill in the art would have been motivated to combine Jelonnek with any
of the other references in Table E. Jelonnek relates to “to a system and a method for digital
predistortion of a complex baseband input signal which is fed to a transmitted power amplifier to
generate a high-frequency multicarrier transmit signal.” Jelonnek at 1:16-19. As shown in Figs.
10 and 12 below, Jelonnek discloses sampling and updating the predistortion module estimation

paramaerts and utilizing a feedback circuit to improve the efficiency of a power amplifier by
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reducing non-linear circuit effects. See Jelonnek at 13:22-27,2:52-58 (“With the aid of the method
and system proposed by the inventor, a signal x(k) is digitally predistorted by a non-linear function,
which takes into account the memory effects of a transmit power amplifier with the aid of a device
for broadband predistortion.”); id. at 4:5-15 (“The feedback branch features, connected in series,
a demodulator DEM1, a broadband receive filter RxF1 and an A/D converter ADC1, which is

connected on the output side to the device for broadband parameter estimation PPRE1.”).
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One of ordinary skill in the art would have recognized that a combination with Jelonnek
combines known prior art elements according to known methods to yield predictable results.
Jelonnek and the other references identified in Table E use known techniques to improve similar
devices or methods in the same way. Moreover, a combination with Jelonnek was obvious to try
because one of skill in the art would have chosen from a finite number of identified, predictable
solutions, with a reasonable expectation of success.

0. Motivation for combining with Fang

One of ordinary skill in the art would have been motivated to combine Fang with any of
the other references in Table E. Fang discloses a “pre-distortion signal generating module, a pre-
distortion signal processing module, a feedback module and a parameter identification module,

wherein an input signal of a radio-frequency power amplifier is acquired after a pre-distortion
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signal is processed by the pre-distortion signal processing module; after a small part of power in
an output signal of the radio-frequency power amplifier is weakened, the output signal enters the
feedback module; an input signal of the parameter identification module is acquired after a
feedback signal is processed by the feedback module; an output signal of the parameter
identification module is compared with the pre-distortion signal through the parameter
identification module so as to acquire an error signal; and the error signal is gradually reduced and
returns to zero by adjusting the parameters of the identification module and a pre-distorter.” Id. at

Abstract; Figs. 1 and 2:
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One of ordinary skill in the art would have recognized that a combination with Fang
combines known prior art elements according to known methods to yield predictable results. Fang
and the other references identified in Table E use known techniques to improve similar devices or
methods in the same way. Moreover, a combination with Fang was obvious to try because one of

skill in the art would have chosen from a finite number of identified, predictable solutions, with a
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reasonable expectation of success.

p. Motivation for combining with Ahmed

One of ordinary skill in the art would have been motivated to combine Ahmed with any of
the other references in Table E. Ahmed relates to an “apparatus and method for characterizing an
amplifier transmitting a band limited signal using a sample of the input signal to the amplifier and
a sample of the output signal from the amplifier, where the output signal is sub-sampled.” Ahmed
at Abstract. Ahmed teaches that the subsampling allows for the “results of the analysis may be
used to construct or modify the parameters of algorithms in either the transmitter circuitry, or in a
device disposed (not shown) between the transmitter circuitry 10 and the PA input so as to pre-
distort the signal applied to the input of the PA to reduce or substantially eliminate the measured
distortion” and that the “parametric aspects of the pre-distortion circuitry may be adjusted
periodically based on the measured results, as it may be expected that the distortion characteristics
of the PA may vary with temperature, transmitted signal bandwidth and amplitude and the like.”

1d. at [0036]; see also, id. at Fig. 2:
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One of ordinary skill in the art would have recognized that a combination with Ahmed

112

IPR2025-00612
T-Mobile v. Smart RF
Smart RF's Exhibit 2013
Ex. 2013, Page 112



combines known prior art elements according to known methods to yield predictable results.
Ahmed and the other references identified in Table E use known techniques to improve similar
devices or methods in the same way. Moreover, a combination with Ahmed was obvious to try
because one of skill in the art would have chosen from a finite number of identified, predictable
solutions, with a reasonable expectation of success.

q. Motivation for combining with McCallister

One of ordinary skill in the art would have been motivated to combine McCallister with
any of the other references in Table E. McCallister discloses, “a digital communications
transmitter that includes “a digital linear and nonlinear predistortion section (200, 1800) to
compensate for linear and nonlinear distortion introduced by transmitter-analog components.”
McCallister at Abstract. For example, McCallister explains that the reduction of linear distortion
becomes more desirable as a communications signal becomes more wideband; however,
conventional receivers failed to address this issue. Id. at [0022]-[0023]. McCallister then
discloses an improved predistortion circuit and method for compensating for linear and nonlinear
distortions, as well as distortion introduced in feedback signals, and through heat-induced memory
effects. Id. at [0024]-[0028]. McCallister explains that “the benefits of the present invention are
best appreciated with forms of modulation where both amplitude and phase are used to digitally
convey the information,” such as “quadrature-amplitude modulation (QAM), code-division-
multiple-access (CDMA), orthogonal-frequency-division modulation (OFDM), multiple-input,

multiple-output systems, and the like.” Id. at [0058]; Fig. 19.
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number of identified, predictable solutions, with a reasonable expectation of success.
r. Motivation for combining with Eidson

One of ordinary skill in the art would have been motivated to combine Eidson with any of
the other references in Table E. Eidson teaches “A system for pre-distorting samples derived from
modulated data symbols to compensate, at least in part, for non-linear operation of a power
amplifier in a power-constrained remote relay station.” Eidson at Abstract. As shown in Fig. 7C
below, Eidson discloses a “a system according to the invention for pre-distorting samples derived
from modulation symbols to account for distortion introduced by a power-constrained remote relay

station” in which “incoming samples are pre-distorted, upconverted to RF frequencies, and then
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transmitted” and providing “for dynamically updating the pre-distortion applied by the first system

responsive to any residual distortion still present in the transmitted signal.” Eidson at [0044],

[0056], Fig. 7C.
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Consistent with the alleged novelty of the 296 Patent, Eidson proposes a linearization

technique to improve the efficiency of wireless transmitters by sampling the predistortion module

and compensating for the dynamic (memory effect) associated with the wireless transmitter by

updating the coefficients in the predistortion module. Id. One of ordinary skill in the art would

have recognized that a combination with Eidson combines known prior art elements according to

known methods to yield predictable results. Eidson and the other references identified in Table E

use known techniques to improve similar devices or methods in the same way. Moreover, a

combination with Eidson was obvious to try because one of skill in the art would have chosen from

a finite number of identified, predictable solutions, with a reasonable expectation of success.

S.

Motivation for combining with Obernosterer

One of ordinary skill in the art would have been motivated to combine Obernosterer with
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any of the other references in Table E. As depicted in Fig. 1 (reproduced below), Obernosterer
teaches “A power amplifier predistortion method involves generating a reverse model of a power
amplifier block. The reverse model is based on modeled output signal values of the power amplifier
block and sampled output signal values of the power amplifier block.” Obernosterer at Abstract.
Obernosterer discloses “[1] n an exemplary embodiment of the present invention, a power amplifier
predistortion system may include a predistorter that distorts input signal values to produce output
signal values at a first sample rate. The system may also include a power amplifier block having
an amplification chain that amplifies the output signal values of the predistorter to produce an
amplified signal, and a feedback receiver that samples the amplified signal at a second sample rate
to produce sampled output signal values. A forward modeler models the power amplifier block in
a forward direction to produce modeled output signal values. A parameter estimator updates
parameters of the predistorter based on the sampled output signal values from the feedback receiver

and the modeled output signal values from the forward modeler.” Obernosterer at [0009].
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Consistent with the alleged novelty of the ’296 Patent, Obernosterer proposes a
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linearization technique to improve the efficiency of wireless transmitters by sampling the
predistortion module and compensating for the dynamic (memory effect) associated with the
wireless transmitter by updating the coefficients in the predistortion module. /d. One of ordinary
skill in the art would have recognized that a combination with Obernosterer combines known prior
art elements according to known methods to yield predictable results. Obernosterer and the other
references identified in Table E use known techniques to improve similar devices or methods in
the same way. Moreover, a combination with Obernosterer was obvious to try because one of skill
in the art would have chosen from a finite number of identified, predictable solutions, with a
reasonable expectation of success.

t. Motivation for combining with Jeckeln *345

One of ordinary skill in the art would have been motivated to combine Jeckeln 345 with
any of the other references in Table E. Jeckeln *345 discloses an “advanced adaptive baseband/RF
predistorting device, which advantageously uses the concept of digital receiver technology into
power amplifier (PA) linearization area.” Jeckeln ’345 at Abstract. As depicted in Fig. 1, Jeckeln
’345 teaches a “predistorting device 20 has two inputs 22 and 24 and an output 26. The first input
22 1s connected to the low level RF output 28 of a low level RF signal source 30 to thereby receive
an input RF signal therefrom; and the second input 24 is connected to the RF output 32 of a PA
34. The RF output 32 delivering an amplified output RF signal. The output 26, on the other hand,

is connected to the input 36 of the PA 34.” Jeckeln ’345 at 5:17-65.
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predictable solutions, with a reasonable expectation of success.

u. Motivation for combining with Zhu

See e.g., Zhu at Figs. 5 and 6:

118

i o T o o o o o o o o

One of ordinary skill in the art would have recognized that a combination with Jeckeln
’345 combines known prior art elements according to known methods to yield predictable results.
Jeckeln 345 and the other references identified in Table E use known techniques to improve
similar devices or methods in the same way. Moreover, a combination with Jeckeln 345 was

obvious to try because one of skill in the art would have chosen from a finite number of identified,

One of ordinary skill in the art would have been motivated to combine Zhu with any of the
other references in Table E. As depicted in Figs. 5 and 6, Zhu discloses a predistortion linear

transmitter that updates a model according to sampling from the output of the digital predistorter.
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Fig. 5. Sample of DPD implementation.

—| DPD > Bzﬁngi;;nd b
el Zam
I RF 1o RF to
Zera | |Baseband| |Baseband
Padding ! [ |
v |aDc ADC
& ] 1
Model Data_
Extraction '=:__:_' Processing

Fig. 6. Block diagram of digital predistortion characterization.
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One of ordinary skill in the art would have recognized that a combination with Zhu

combines known prior art elements according to known methods to yield predictable results. Zhu

and the other references identified in Table E use known techniques to improve similar devices or

methods in the same way. Moreover, a combination with Zhu was obvious to try because one of

skill in the art would have chosen from a finite number of identified, predictable solutions, with a

reasonable expectation of success.

III. PATENT RULE 3-3(C): CLAIM CHARTS IDENTIFYING WHERE THE
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LIMITATIONS OF THE ASSERTED CLAIMS ARE FOUND IN THE PRIOR ART

Attached hereto and incorporated by reference are limitation-by-limitation claim charts
demonstrating where specifically, in each anticipatory prior art item, each limitation of the
Asserted Claims of the Asserted Patent is found.

As noted above, these claim charts are based on Defendants’ understanding of the claim
constructions applied by Plaintiff, even though Defendants do not necessarily agree with those
constructions, and reserves the right to dispute them. To the extent any limitation is deemed not
to be met exactly by an item of prior art, Defendants contend that the difference would have been
obvious to a person of ordinary skill in the art and within the knowledge of one skilled in the art
at the time of the alleged invention, so that the claimed invention would have been obvious both
in light of that prior art item alone and/or in combination with other prior art.

As a general matter, all portions of each prior art item are relied upon to support the
disclosure of each patent claim limitation, as all portions provide general support. Supporting
citations are nevertheless provided, but do not necessarily represent every location where a
particular claim term may be found in the prior art item. Defendants reserve the right to rely on
additional, or different, portions of the prior art items other than those specifically cited in these
claim charts, and to supplement and/or amend these charts.

Subject to the above discussion, see attached claims charts for the Asserted Claims of the
Asserted Patents:

e The ’345 Patent: Exhibits A-1 to A-8
e The ’561 Patent: Exhibits B-1 to B-7
e The ’345 Patent: Exhibits C-1 to C-10

e The ’204 Patent: Exhibits D-1 to D-21

120

IPR2025-00612
T-Mobile v. Smart RF
Smart RF's Exhibit 2013
Ex. 2013, Page 120



e The ’296 Patent: Exhibits E-1 to E-21
IV. PATENT RULE 3-3(D): INVALIDITY BASED ON INDEFINITENESS UNDER

35 U.S.C. §112 € 2 OR ENABLEMENT OR WRITTEN DESCRIPTION UNDER
35US.C.§11291

Pursuant to P.R. 3-3(d), Defendants contend that certain claims of the Asserted Patents are
invalid under 35 U.S.C. § 112 because: (1) the claims are indefinite; (2) the claims are not enabled;
and/or (3) the claims lack adequate written description. Defendants’ contentions under 35 U.S.C.
§ 112 are made in the alternative, and do not constitute, and should not be interpreted as,
admissions regarding the construction or scope of the claims of the Asserted Patents, or that any
of the claims of the Asserted Patents are not anticipated or rendered obvious by any prior art.

The written description and enablement requirements are analyzed by comparing the
claims with the disclosure in the specification. If the claimed invention does not appear in the
specification, the claim fails regardless of whether one of skill in the art could make or use the
claimed invention. See, e.g., Ariad Pharms., Inc. v. Eli Lilly & Co., 598 F.3d 1336, 1348 (Fed.
Cir. 2010). To satisfy the enablement requirement, a patentee must “describe the manner and
process of making and using the invention so as to enable a person of skill in the art to make and
use the full scope of the invention without undue experimentation.” See, e.g., LizardTech, Inc. v.
Earth Res. Mapping, Inc., 424 F.3d 1336, 1344-45 (Fed. Cir. 2005). To satisfy the written
description requirement, the patentee must convey to those skilled in the art that, as of the filing
date, the applicant was in possession of the invention, and demonstrate that possession by
disclosing the invention in the specification. See, e.g., Ariad, 598 F.3d at 1352.

A patent must also be precise enough to afford clear notice to what is claimed. Nautilus,
Inc. v. Biosig Instruments, Inc., 134 S. Ct. 2120, 2124 (2014). A patent is invalid for indefiniteness
if its claims, read in light of the specification delineating the patent, and the prosecution history,

fail to inform, with reasonable certainty, those skilled in the art about the scope of the invention.
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Id. The standard for assessing if a patent claim is sufficiently definite to satisfy the statutory
requirement is whether “one skilled in the art would understand the bounds of the claim when read
in light of the specification.” See Novo Indus., L.P. v. Micro Molds Corp., 350 F.3d 1348, 1358
(Fed. Cir. 2003). Claims that depend from claims that are invalid for lack of enablement or written
description support inherit the deficiencies of the claims from which they depend and are also
invalid.

A claim term can be indefinite based on multiple grounds ranging from the substantive
concerns to unresolvable drafting errors, each of which can be fatal to the validity of the claims as
a matter of law. “[I]t cannot be sufficient that a court can ascribe some meaning to a patent’s
claim; the definiteness inquiry trains on the understanding of a skilled artisan at the time of the
patent application, not that of a court viewing matters post hoc.” Nautilus, 134 S. Ct. at 2130. The
definiteness inquiry necessarily demands that the “patent and prosecution history disclose a single
known approach or establish that, where multiple known approaches exist, a person of ordinary
skill in the art would know which approach to select.” Id. Claims that depend from claims that
are indefinite inherit the indefiniteness of the claims from which they depend and are also
indefinite.

Defendants provide below an identification of terms in Asserted Claims that render the
Asserted Claims, at least as apparently construed by Smart RF in its Infringement Contentions,
invalid pursuant to 35 U.S.C. § 112. However, as Plaintiff’s Infringement Contentions fail to
provide sufficient detail to fully understand its proposed application of the Asserted Claims,
Defendants reserve the right to assert additional grounds for invalidity under 35 U.S.C. § 112 in
response to Plaintiff’s claim interpretations and infringement arguments. Further, to the extent

that Smart RF contends that the prior art references identified above would not enable a person of

122

IPR2025-00612
T-Mobile v. Smart RF
Smart RF's Exhibit 2013
Ex. 2013, Page 122



ordinary skill to make or use the elements of the Asserted Claims against which they are cited, or
to the extent Smart RF contends that the Asserted Claims cover something different from what
Defendants understands them to cover, the Asserted Claims do not comply with the enablement,
written description, and/or definiteness requirements of 35 U.S.C. § 112. Because compliance
with the requirements of 35 U.S.C. § 112 depends upon the construction of particular claim
phrases—and no claim construction positions have been exchanged, no claim construction order
issued in this case, and no expert discovery undertaken—Defendants’ positions on written
description, enablement, and/or indefiniteness are necessarily preliminary at this early stage of the
case. A more detailed basis for Defendants’ indefiniteness, enablement, and/or written description
defenses will be set forth in Defendants’ claim construction briefing and/or expert reports on
invalidity and/or in Motion[s] for Summary Judgment of Invalidity, to be served in accordance
with the Court’s Docket Control Order. Defendants have not taken any depositions related to these
issues and discovery is on-going. Defendants specifically reserve the right to amend and/or
supplement these contentions based on further developments in the case in accordance with the
Court’s Rules or as otherwise authorized by the Court.

IPXL Indefiniteness: The Federal Circuit has repeatedly held that apparatus claims that
contain method claim limitations are indefinite because it is impossible to determine when direct
infringement occurs. See, e.g., Rembrandt Data Techs., LPv. AOL, LLC, 641 F.3d 1331, 1339-40
(Fed. Cir. 2011) (an independent claim that recited both an apparatus and a method of using that
apparatus was indefinite, as was its dependent claims); /PXL Holdings v. Amazon.com, 430 F.3d
1377, 1384 (Fed. Cir. 2005); In re Katz Interactive Call Processing Patent Litigation, 639 F.3d
1303, 1318 (Fed. Cir. 2011) (mixed claims “create confusion as to when direct infringement occurs

because they are directed both to systems and to actions performed by” users). Claim terms that
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lack antecedent basis are indefinite. See, e.g., Allen Eng’g Corp. v. Bartell Indus., Inc., 299 F.3d
1336, 1348-49 (Fed. Cir. 2002) (claim ending in the middle of a claim limitation was indefinite
because it was “impossible to discern the scope of such a truncated limitation”). Furthermore,
means-plus-function claims may be invalid as indefinite where the specification fails to disclose
adequate corresponding structure linked to the recited functionality. Noah Sys., Inc. v. Intuit Inc.,
675 F.3d 1302, 1311-12 (Fed. Cir. 2012).

Means-Plus-Function Indefiniteness: Defendants are further investigating whether terms
are governed by 35 U.S.C. § 112(6), now 35 U.S.C. § 112(f), and whether they lack corresponding
structure associated with the claimed function, rendering them indefinite. In particular, computer-
implemented claim limitations invoking § 112(f) that do not provide corresponding and adequate
algorithmic structure in the specification are invalid as indefinite. See, e.g., Advanced Ground,
830 F.3d at 134650 (affirming final judgment entered at claim construction and holding claims
invalid as indefinite because there was no algorithm for performing the claimed ‘“‘symbol
generator” function); Media Rights Techs. v. Capital One Fin. Corp., 800 F.3d 1366, 1371-75
(Fed. Cir. 2015) (affirming judgment on the pleadings because there was no algorithm for
“compliance mechanism”); Twin Peaks Software, Inc. v. IBM Corp., 690 F. App’x 656, 661-65
(Fed. Cir. 2017) (affirming invalidity judgment entered at claim construction because there was
no algorithm for “mechanism for managing said component”); Huawei Techs. Co. Ltd. v. T-Mobile
US, Inc., 2017 WL 2691227, *36-37 (E.D. Tex. June 21, 2017) (granting invalidity judgment at
claim construction because there was no algorithm for “selection module” and “key derivation
module”); Synachronoss Techs., Inc. v. Dropbox, Inc.,2017 WL 6059302, at *5-9 (N.D. Cal. Dec.
7, 2017) (granting invalidity judgment at claim construction because there was no algorithm for

29 ¢¢

“user identifier module,” “authentication module,” and “user login authenticator’); Verint Sys. Inc.
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v. Red Box Recorders Ltd., 166 F. Supp. 3d 364, 379-84 (S.D.N.Y. 2016) (granting invalidity
judgment at claim construction because there was no algorithm for “computer application” and
“monitoring device”); Farstone Tech. v. Apple Inc.,2015 WL 5898273, at *3-5 (C.D. Cal. Oct. 8,
2015) (granting invalidity judgment at claim construction because there was no algorithm for
“backup/recovery module™).

A. Invalidity under § 112, 4] 2: Indefiniteness

Based on Defendants’ investigation to date and Plaintiff’s infringement contentions, the
following terms are indefinite:

1. The ’345 Patent

The Asserted Claims of the 345 Patent are invalid as indefinite under 35 U.S.C. § 112.
Numerous terms and limitations in the Asserted Claims of the *345 Patent, even when read in light
of the specification and prosecution history, fail to inform with reasonable certainty one of ordinary

skill in the art about the scope of the invention, for example:

. “an I/Q modulator” (claim 1'?)

o “a distorting generator” (claim 1)

. “complex envelop of the RF amplified output signal” (claim 1)
J “complex envelop of the first feedback signal” (claim 1)

o “complex envelop of the second feedback signal” (claim 1)

J “a predistortion function” (claim 1)

° “a control module” (claim 7)

12 Reference to any particular claim is for convenience and not intended to limit the scope of
Defendants’ arguments. The Section 112 arguments identified herein apply equally to all instances
of the applicable claim language.
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. “a third digital receiver” (claim 7)

. “an adequate delay between the first feedback signal and the second feedback
signal” (claim 11)

Defendants further contend that the corresponding claims are invalid under § 112, § 6 for
violating the prohibition against pure “functional claiming” of what otherwise purport to be
structural claim limitations. Halliburton Energy Servs. v. M-I LLC, 514 F.3d 1244, 1246 (Fed. Cir.
2008) (citing In re Swinehart, 439 F.2d 210, 212 (1971)). For instance, based upon Defendants’
investigation to date, the following claim limitations are invalid as indefinite at least because
Defendants have not yet identified an algorithm or other corresponding structure for performing
the following claim limitations/functions.

. “a first digital receiver producing a first feedback signal in response to the RF

predistorted signal from said I/Q modulator” (claim 5)

. “a second digital receiver producing a second feedback signal in response to the RF
amplified output signal from the power amplifier” (claim 5)

J “said control module being so configured as to model the power amplifier in
response to the first and second feedback signals and to update said amplitude and
phase look-up tables of said distorting generator in response to a dynamic modeling
of the power amplifier” (claim 5)

o “said look-up tables of said distorting generator are indexed by an envelope detector
that detects the envelope of the signal to be transmitted before predistortion” (claim
8))

J “a third digital receiver that down-converts the signal to be transmitted to

baseband” (claim 7)
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o “wherein the data from said third digital receiver is supplied to said control module
that indexes said distorting generator accordingly” (claim 8)

Further to the above, many of the Asserted Claims are method claims reciting the same or
similar functional limitations that the asserted apparatus claims recite. Accordingly, if the
apparatus claims invoke § 112(6), the method claims also invoke § 112(6). See Cummins-Allison
Corp. v. Glory Ltd., No. 02 C 7008, 2003 WL 355470, at *13—14 (N.D. Ill. Feb. 12, 2003) (holding
that § 112(6) applied to a method for “processing currency” that recited the function of
“automatically denominating” currency but did not specify the way that function was performed),
adopted, No. CIV.A. 02 C 7008, 2003 WL 22125212 (N.D. Ill. Sept. 5, 2003). The fact that certain
claims claim methods rather than apparatuses does not change the requirement of an algorithm for
performing the recited functions. When distinguishing apparatus and method claims, courts have
long warned against “exalt[ing] form over substance” where “the claim is really to the . . . series
of functions itself.” Fed. Home Loan Mortgage Corp. v. Graff/Ross Holdings LLP, 893 F. Supp.
2d 28, 36 (D.D.C. 2012) (“The equivalence of the [method and apparatus claims] is readily
apparent and the only real difference between the claims is the form in which they were drafted.”)
(citation omitted).

2. The ’561 Patent

The Asserted Claims of the ’561 Patent are invalid as indefinite under 35 U.S.C. § 112.
Numerous terms and limitations in the Asserted Claims of the *561 Patent, even when read in light
of the specification and prosecution history, fail to inform with reasonable certainty one of ordinary
skill in the art about the scope of the invention, for example:

. “a behavioral model” (claim 1)

L “a first module” (claim 1)
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J “a second module” (claim 1)

. “a nonlinear finite impulse response-based memory effect system” (claim 4)

. “a dynamic weak nonlinear model” (claim 5)

. “a static strong nonlinear model” (claim 5)

. “a finite impulse response filter-based multi-branch nonlinear system” (claim 6)

. “a dynamic nonlinear predistorter module” (claims 7, 11)

° “a static nonlinear predistorter module” (claims 7, 11, 15, 19)

° “a finite impulse response-based memory effect predistorter” (claims 8, 12, 16, 20)

° “a dynamic weak nonlinear predistorter” (claims 9, 13, 17, 21)

° “a static strong nonlinear predistorter” (claims 9, 13, 17, 21)

. “a finite impulse response filter-based multi-branch nonlinear structure” (claim 10)

J “a finite impulse response filter-based multi-branch nonlinear structure” (claims
14, 18, 22)

. “a dynamic nonlinear first order predistorter module” (claim 15, 19)

In addition, the Asserted Claims of the 561 Patent are invalid as indefinite under 35 U.S.C.
§ 112 for attempting to claim both a system and a method for using that system such that, even
when read in light of the specification and prosecution history, the claims fail to inform with
reasonable certainty one of ordinary skill in the art about the scope of the invention. /PXL
Holdings, LLC, 430 F.3d at 1384. A claim that combines two separate statutory classes of invention
do not satisfy the requirements of section 112, paragraph 2 because such claim fails to inform the
manufacturer or seller of the claimed apparatus “whether it might also be liable for contributory
infringement because a buyer or user of the apparatus later performs the claimed method of using

the apparatus.” Id. For example, claim 1 recites both a system and a method for using that system:
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1. A behavioral model of a nonlinear dynamic system, the model comprising:

a first module characterizing dynamic nonlinear characteristics of the
system, wherein the first module includes an input and an output; and

a second module characterizing static nonlinear characteristics of the
nonlinear system, wherein the second module includes an input and an
output;

wherein the first module is coupled to the second module.

’561 Patent, claim 1. Thus, it is unclear whether infringement of claim 1 occurs when one creates
a device that is capable of characterizing dynamic and static nonlinear characteristics of a nonlinear
system, and/or whether infringement occurs when such a device is actually used to characterize
the dynamic nonlinear and static nonlinear characteristics of a nonlinear system. Because claim 1
recites both a system and a method for operating that system, “it does not apprise a person of
ordinary skill in the art of its scope, and it is invalid under section 112, paragraph 2.” [PXL
Holdings, LLC, 430 F.3d at 1384. Claims 2—6 of the 561 Patent depend from claim 1 and thus
similarly fail inform one of ordinary skill in the art of the metes and bounds of the protection
involved. /d.

3. The ’857 Patent

The Asserted Claims of the *857 Patent are invalid as indefinite under 35 U.S.C. § 112.
Numerous terms and limitations in the Asserted Claims of the *857 Patent, even when read in light
of the specification and prosecution history, fail to inform with reasonable certainty one of ordinary

skill in the art about the scope of the invention, for example:

. “a matrix of pre-processing cells” (claim 1)
o “nonlinear processing blocks” (claim 1)
. “linear processing blocks” (claim 1)

All Asserted Claims of the 857 Patent recite (or require by dependency) one or more of
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these terms, which are not adequately defined in the patent specification, and whose lack of
reasonably ascertainable scope is compounded by Smart RF’s overbroad and vague infringement
contentions. For instance, “nonlinear processing blocks” and “linear processing blocks” are
indefinite as there is no consistent, objective guidance in the specification as to how “nonlinear
processing blocks compensat[e] for multiple-input multiple-output nonlinear distortions” and how
“linear processing blocks compensat[e] for the multiple-input multiple-output linear distortions,”
respectively. The Asserted Claims are subject to multiple interpretations as to what was meant by
“nonlinear processing blocks,” “linear processing blocks,” and “a matrix of pre-processing cells.”
In particular, a person of ordinary skill in the art, looking to the specification and prosecution
history, could not with reasonable certainty determine the scope of the claim. Thus, all Asserted
Claims of the 857 Patent fail to distinctly claim the subject matter that the applicant regards as his
invention, and are invalid under the second paragraph of § 112. See Nautilus, 572 U.S. at 908—
912.

Defendants further contend that the corresponding claims are invalid under § 112, § 6 for
violating the prohibition against pure “functional claiming” of what otherwise purport to be
structural claim limitations. Halliburton Energy Servs., 514 F.3d at 1246 (citing In re Swinehart,
439 F.2d at 212). For instance, based upon Defendants’ investigation to date, the following claim
limitations are invalid as indefinite at least because Defendants have not yet identified an algorithm
or other corresponding structure for performing the following claim limitations/functions.

o “amatrix of pre-processing cells for generating a pre-distorted multiple-input signal

from the received multiple input signal” (claim 8)
. “wherein the pre-processing cells are configured so as to estimate impairments

generated by the multiple-input and multiple-output transmitter and adjust the pre-
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distorted multiple-input signal to compensate for the estimated impairments”
(claim 8)

o “nonlinear processing blocks compensating for multiple-input multiple-nonlinear
distortions and an effect of interferences between signal paths of the multiple input
signal and signal paths of the multiple-output signal” (claim 8)

J “linear processing compensating for multiple-input multiple-output linear
distortions and the effect of interferences between the signal paths of the multiple-
input signal and the signal paths of the multiple-output signal” (claim 8)

o “wherein the adjustment of the predistorted multiple-input signal introduces linear
and nonlinear distortions on each signal path of the multiple-input signal” (claim 9)

. “wherein the adjustment of the predistorted multiple-input signal further introduces

interference between each signal path of the multiple-input signal.” (claim 10)

o “estimate a nonlinear function for each nonlinear processing block” (claim 11)
o “estimate a linear function for each linear processing block” (claim 12)
. “each of the pre-processing cells of the matrix models a behavior of a multi-input

multi-output system” (claim 14)

Further to the above, many of the Asserted Claims are method claims reciting the same or
similar functional limitations that the asserted apparatus claims recite. Accordingly, if the
apparatus claims invoke § 112(6), the method claims also invoke § 112(6). See Cummins-Allison
Corp., 2003 WL 355470, at *13—-14 (holding that § 112(6) applied to a method for “processing
currency” that recited the function of “automatically denominating” currency but did not specify
the way that function was performed), adopted, 2003 WL 22125212. The fact that certain claims

claim methods rather than apparatuses does not change the requirement of an algorithm for
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performing the recited functions. When distinguishing apparatus and method claims, courts have
long warned against “exalt[ing] form over substance” where “the claim is really to the . . . series
of functions itself.” Fed. Home Loan Mortgage Corp., 893 F. Supp. 2d at 36 (“The equivalence
of the [method and apparatus claims] is readily apparent and the only real difference between the
claims is the form in which they were drafted.”) (citation omitted).

4. The 204 Patent

The Asserted Claims of the 204 Patent are invalid as indefinite under 35 U.S.C. § 112.
Numerous terms and limitations in the Asserted Claims of the *204 Patent, even when read in light
of the specification and prosecution history, fail to inform with reasonable certainty one of ordinary

skill in the art about the scope of the invention, for example:

J “concurrent digital multi-band predistortion block™ (claim 1)
J “signal observation feedback loop” (claim 1)
J “at a subsampling frequency lower than twice the highest signal frequency in the

amplified concurrent multi-band signals” (claim 1)

. “digital baseband signal predistorter blocks” (claims 2, 3)

. “analyzing and modeling stage” (claim 3)

J “perform time alignment of complex baseband signals” (claim 5)

. “perform the reconstruction of the complex baseband signals™ (claim 5)

J “down-convert samples of the RF signals at said output of the power amplifier”
(claim 6)

. “extract from said down-converted samples a baseband equivalent for all frequency

channels” (claim 6)

J “signal down conversion block™ (claim 7)
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o “a single subsampling-based receiver to down-covert samples output from a
concurrent multi-band transmitter” (claim 8)

. “track and hold (T&H) block™ (claim 9)

. “wherein the subsampling frequency is greater than two times a signal bandwidth
of the modulated concurrent multi-band signals™ (claims 10, 13)

. “wherein the subsampling frequency fs is in a range 2fu/n = fs = 2h/(n—1)where 1
=n=|fu/B|, and where B is a bandwidth of the amplified concurrent multi-band
signals, and fL fu, are respective lower and upper frequencies of the bandwidth,
and n is an integer” (claims 11, 15)

. “subsampling of the amplified concurrent multi-band signals at a subsampling
frequency lower than twice a highest signal frequency in the amplified multi-band

signal” (claim 12)

. “controlling the predistorting by the subsampled concurrent multi-band signal”
(claim 12)

o “the subsampling frequency is chosen to avoiding aliasing between replicas” (claim
14)

Moreover, the lack of reasonable certainty surrounding each of the “block,” “loop,” or
“stage” terms identified above is further compounded by Smart RF’s overbroad and vague
infringement contentions. For instance, there is no consistent, objective guidance in the
specification as to how a “digital multi-band predistortion block may “effect predistortion of the
modulated concurrent multi-band signals to compensate for a non-linearity of the power
amplifier;” or how the “signal observation feedback loop” may “effect concurrent sampling of the

amplified concurrent multiband signals ...;” or how an “analyzing and modeling stage” may

133

IPR2025-00612
T-Mobile v. Smart RF
Smart RF's Exhibit 2013
Ex. 2013, Page 133



“control[] said digital multi-band predistortion block.” The Asserted Claims are subject to
multiple interpretations as to what was meant by these terms, and a person of ordinary skill in the
art, looking to the specification and prosecution history, could not with reasonable certainty
determine the scope of the claim. Thus, all Asserted Claims of the *204 Patent fail to distinctly
claim the subject matter that the applicant regards as his invention, and are invalid under the second
paragraph of § 112. See Nautilus, 572 U.S. at 908-912.

Defendants further contend that the corresponding claims are invalid under § 112, § 6 for
violating the prohibition against pure “functional claiming” of what otherwise purport to be
structural claim limitations. Halliburton Energy Servs., 514 F.3d at 1246 (citing In re Swinehart,
439 F.2d at 212). Based upon Defendants’ investigation to date, the following claim limitations
are invalid as indefinite under § 112, q 6 at least because Defendants have not yet identified an
algorithm or other corresponding structure for performing the following claim
limitations/functions.

J “a concurrent digital multi-band predistortion block configured to effect

predistortion of the modulated concurrent multi-band signals to compensate for a
non-linearity of the power amplifier” (claim 1)

. “signal observation feedback loop configured to effect concurrent sampling of the

amplified concurrent multi-band signals at a subsampling frequency lower than

twice a highest signal frequency in the amplified concurrent multi-band signals”

(claim 1)
. “digital baseband signal predistorter blocks” (claims 2, 3)
. “analyzing and modeling stage ... for receiving the respective predistorted signals

and for using said received predistorted signals in controlling said digital multi-
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band predistortion block™ (claim 3)

. “signal down conversion block™ (claim 7)

. “track and hold (T&H) block™ (claim 9)

Further to the above, many of the Asserted Claims are method claims reciting the same or
similar functional limitations that the asserted apparatus claims recite. Accordingly, if the
apparatus claims invoke § 112(6), the method claims also invoke § 112(6). See Cummins-Allison
Corp., No. 02 C 7008, 2003 WL 355470, at *13—14 (holding that § 112(6) applied to a method for
“processing currency” that recited the function of “automatically denominating” currency but did
not specify the way that function was performed), adopted, No. CIV.A. 02 C 7008, 2003 WL
22125212. The fact that certain claims claim methods rather than apparatuses does not change the
requirement of an algorithm for performing the recited functions. When distinguishing apparatus
and method claims, courts have long warned against “exalt[ing] form over substance” where “the
claim is really to the . . . series of functions itself.” Fed. Home Loan Mortgage Corp., 893 F. Supp.
2d at 36 (“The equivalence of the [method and apparatus claims] is readily apparent and the only
real difference between the claims is the form in which they were drafted.”) (citation omitted).

5. The °296 Patent

The Asserted Claims of the 296 Patent are invalid as indefinite under 35 U.S.C. § 112.
Numerous terms and limitations in the Asserted Claims of the *296 Patent, even when read in light
of the specification and prosecution history, fail to inform with reasonable certainty one of ordinary

skill in the art about the scope of the invention, for example:

. “digital signal predisorter block™ (claims 1, 10)
. “digital baseband signal predistorters” (claims 1, 10)
J “power amplifier block™ (claims 1, 10)
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J “analyzing and modelling stage” (claims 1, 10)

. “a plurality of the digital baseband signal predistorters” (claim 2)
o “signal observation feedback loop” (claim 2)
J “perform time alignment of complex baseband signals from sampling said first

feedback signals” (claim 5)

J “perform reconstruction of the complex baseband signals from said sampling”
(claim 5)
J “said first feed back signals corresponding to a baseband equivalent for all

frequency channels and wherein the baseband equivalent signals being extracted
from down-converted samples of RF signals output from said power amplifier
block” (claim 6)

. “signal down conversion block” (claim 7)

o “a single subsampling-based receiver to down-convert samples output from said
power amplifier block” (claim 8)

. “track and hold (T&H) block™ (claim 9)

Moreover, the lack of reasonable certainty surrounding each of the “block,” “loop,” or
“stage” terms identified above is further compounded by Smart RF’s overbroad and vague
infringement contentions. For instance, there is no consistent, objective guidance in the
specification as to how a “digital signal predistorter block” may “effect[] predistortion of
concurrent input signals to output concurrent predistorted signals;” or how “an analyzing and
modeling stage” may “model a nonlinearity in the power amplifier [and the] digital baseband
signal predistorters are updated by the analyzing and modeling stage.” The Asserted Claims are

subject to multiple interpretations as to what was meant by these terms, and a person of ordinary
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skill in the art, looking to the specification and prosecution history, could not with reasonable
certainty determine the scope of the claim. Thus, all Asserted Claims of the *296 Patent fail to
distinctly claim the subject matter that the applicant regards as his invention, and are invalid under
the second paragraph of § 112. See Nautilus, 572 U.S. at 908-912.

Defendants further contend that the corresponding claims are invalid under § 112, § 6 for
violating the prohibition against pure “functional claiming” of what otherwise purport to be
structural claim limitations. Halliburton Energy Servs., 514 F.3d at 1246 (citing In re Swinehart,
439 F.2d at 212). Based upon Defendants’ investigation to date, the following claim limitations
are invalid as indefinite under § 112, 9 6 at least because Defendants have not yet identified an
algorithm or other corresponding structure for performing the following claim
limitations/functions.

o “digital signal predisorter block including digital baseband signal predistorters

effecting predistortion of concurrent input signals to output concurrent predistorted
signals” (claim 1)

. “power amplifier block connected to amplify the predistorted signals” (claim 1)

o “analyzing and modelling stage receiving first feedback signals taken from an
output of the power amplifier, and second feedback signals taken concurrently from
the concurrent predistorted signals and using the first feedback and the second
feedback signals in the analyzing and modelling stage to model a nonlinearity in
the power amplifier, wherein the digital baseband signal predistorters are updated
by the analyzing and modelling stage” (claim 1)

. “signal observation feedback loop for generating said first feedback signals” (claim

2)
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. “signal down conversion block™ (claim 7)

. “track and hold (T&H) block™ (claim 9)

Further to the above, many of the Asserted Claims are method claims reciting the same or
similar functional limitations that the asserted apparatus claims recite. Accordingly, if the
apparatus claims invoke § 112(6), the method claims also invoke § 112(6). See Cummins-Allison
Corp., No. 02 C 7008, 2003 WL 355470, at *13—14 (holding that § 112(6) applied to a method for
“processing currency” that recited the function of “automatically denominating” currency but did
not specify the way that function was performed), adopted, No. CIV.A. 02 C 7008, 2003 WL
22125212. The fact that certain claims claim methods rather than apparatuses does not change the
requirement of an algorithm for performing the recited functions. When distinguishing apparatus
and method claims, courts have long warned against “exalt[ing] form over substance” where “the
claim is really to the . . . series of functions itself.” Fed. Home Loan Mortgage Corp., 893 F. Supp.
2d at 36 (“The equivalence of the [method and apparatus claims] is readily apparent and the only
real difference between the claims is the form in which they were drafted.”) (citation omitted).

B. Invalidity under § 112, 4 1: Lack of Enablement and Written Description

Pursuant to pre-AIA 35 U.S.C. § 112, first paragraph, “[t]he specification shall contain a
written description of the invention, and the manner and process of making and using it, in such
full, clear, concise, and exact terms as to enable any person skilled in the art to which it pertains,
or with which it is most nearly connected, to make and use the same, and shall set forth the best
mode contemplated by the inventor of carrying out his invention.”

To satisfy the written description requirement, a patent specification must describe the
claimed invention in sufficient detail that one skilled in the art can reasonably conclude that the

inventor had possession of the claimed invention. See, e.g., Moba B.V. v. Diamond Automation,
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Inc., 325 F.3d 1306, 1319 (Fed. Cir. 2003). The Federal Circuit has explained that a specification
cannot always support expansive claim language and satisfy the requirements of 35 U.S.C. § 112
“merely by clearly describing one embodiment of the thing claimed.” LizardTech, 424 F.3d at
1346. The issue is whether a person skilled in the art would understand the applicant to have
invented, and been in possession of, the invention as broadly claimed. Furthermore, “actual
‘possession’ or reduction to practice outside of the specification is not enough.” Id. at 1352. A
“description that merely renders the invention obvious does not satisfy the requirement” because
“it is the specification itself that must demonstrate possession.” Id. Further still, if a patent owner
applies its claims broadly to show infringement, that full scope must be enabled and described.
Liebel-Flarsheim Co. v. Medrad, Inc., 481 F.3d 1371, 1380 (Fed. Cir. 2007) (“[t]he irony of this
situation is that Liebel successfully pressed to have its claims include a jacketless system, but,
having won that battle, it then had to show that such a claim was fully enabled, a challenge it could
not meet. The motto, ‘beware of what one asks for,” might be applicable here”).

For a patent to satisfy the enablement requirement, “the specification of a patent must teach
those skilled in the art how to make and use the full scope of the claimed invention without ‘undue
experimentation.”” MagSil Corp. v. Hitachi Global Storage Techs., 687 F.3d 1377, 1381 (Fed.
Cir. 2012) (emphasis added). “[T]he “enablement inquiry necessarily depends on an interpretation
of the claims.” McRO, Inc. v. Bandai Namco Games America Inc., 959 F.3d 1091, 1100 (Fed. Cir.
2020).

As indicated below, a person of ordinary skill in the art would not understand the named
inventors to be in possession of the purported inventions recited in the Asserted Claims, nor do the
specifications of the Asserted Patents enable a person of ordinary skill in the art to practice the

alleged inventions without undue experimentation.
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1. The ’345 Patent

A person of ordinary skill in the art would not understand the named inventors to be in
possession of the purported inventions recited in the *345 Patent, nor does the specification of the
’345 Patent enable a person of ordinary skill in the art to practice the alleged inventions without
undue experimentation. For example, the *345 Patent specification neither describes (such that one
skilled in the art would have understood that the applicant was in possession of) nor enables the
full scope of an invention comprising the following claim terms and/or limitations:

J “predistorting the RF modulated signal to be transmitted using an I/Q modulator

interposed between the signal source and the input of the power amplifier, and
controlled by means of amplitude and phase look-up tables stored in a distorting

generator” (claim 1)

. “modeling the power amplifier in response to the first and second feedback signals”
(claim 1)
o “updating the predistortion amplitude and phase look-up tables in response to said

modeling of the power amplifier” (claim 1)

. “a predistortion function correlated to a behavior of the power amplifier including
nonlinearities and memory effects” (claim 1)

J “wherein said updating step is done when a linearity metric adjacent channel power
ratio (ACPR) measurement sub-step indicates that the predistorting step is not
adequate to meet predetermined ACPR standards” (claim 3)

o “a digital receiver that includes a first channel that is tuned to a mean frequency
and a second channel that is tuned to a predetermined offset frequency” (claim 4)

. “said linearity metric ACPR measurement sub-step including comparing an
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average power at the mean frequency and at the predetermined offset frequency”
(claim 4)

J “a control module receiving said first and second feedback signals from said first
and second digital receivers” (claim 5)

J “said control module being so configured as to model the power amplifier in
response to the first and second feedback signals and to update said amplitude and
phase look-up tables of said distorting generator in response to a dynamic modeling
of the power amplifier” (claims 5, 7, 9)

o “wherein said control module is further configured as to insert an adequate delay
between the first feedback signal and the second feedback signal” (claim 11)

2. The ’561 Patent

A person of ordinary skill in the art would not understand the named inventors to be in
possession of the purported inventions recited in the *561 Patent, nor does the specification of the
’561 Patent enable a person of ordinary skill in the art to practice the alleged inventions without
undue experimentation. For example, the *561 Patent specification neither describes (such that one
skilled in the art would have understood that the applicant was in possession of) nor enables the

full scope of an invention comprising the following claim terms and/or limitations:

o “a first module characterizing dynamic nonlinear characteristics of the system”
(claim 1)
. “a second module characterizing static nonlinear characteristics of the nonlinear

system” (claim 1)
o “wherein the first module comprises a nonlinear finite impulse response-based

memory effect system” (claim 4)
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o “wherein the first module is a dynamic weak nonlinear model and the second
module is a static strong nonlinear model” (claim 5)
. “wherein the first module comprises a finite impulse response filter-based multi-

branch nonlinear system” (claim 6)

o “a dynamic nonlinear predistorter module” (claims 7, 11)
. “a static nonlinear predistorter module” (claims 7, 11, 15, 19)
J “wherein the dynamic nonlinear predistorter is a finite impulse response-based

memory effect predistorter” (claims 8, 12, 16, 20)

. “wherein the dynamic nonlinear predistorter is a dynamic weak nonlinear
predistorter and the static nonlinear predistorter is a static strong nonlinear
predistorter” (claims 9, 13, 17, 21)

. “wherein the dynamic weak nonlinear predistorter is implemented as a finite
impulse response filter-based multi-branch nonlinear structure embedded within a
polynomial like series” (claim 10)

o “wherein the dynamic weak nonlinear predistorter module is implemented as a
finite impulse response filter-based multi-branch nonlinear structure” (claims 14,
18,22)

J “a dynamic nonlinear first order predistorter module” (claim 15, 19)

3. The ’857 Patent

A person of ordinary skill in the art would not understand the named inventors to be in
possession of the purported inventions recited in the 857 Patent, nor does the specification of the
’857 Patent enable a person of ordinary skill in the art to practice the alleged inventions without

undue experimentation. For example, the 857 Patent specification neither describes (such that
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one skilled in the art would have understood that the applicant was in possession of) nor enables
the full scope of an invention comprising the following claim terms and/or limitations:

o “estimating impairments generated by the multiple-input and multiple-output
transmitter, the impairments comprising nonlinear crosstalk between distinct ones
of the plurality of input signals” (claim 1)

. “adjusting the pre-distorted multiple-input signal to compensate for the estimated
impairments” (claim 1)

o “wherein generating the pre-distorted multiple-input signal comprises feeding the
received multiple-input signal to a matrix of pre-processing cells” (claim 1)

. “nonlinear processing blocks compensating for multiple-input multiple-output
nonlinear distortion and an effect of interferences between signal paths of the
multiple-input signal and signal paths of the multiple-output signal” (claim 1, 8, 15)

o “linear processing blocks compensating for the multiple-input multiple-output
linear distortions and the effect of interferences between the signal paths of the

multiple-input signal and the signal paths of the multiple-output signal” (claim 1,

15)

o “introducing interference between each signal path of the multiple input signal”
(claim 3)

. “amatrix of pre-processing cells for generating a pre-distorted multiple-input signal

from the received multiple-input signal” (claim 8, 15)
o “nonlinear processing blocks compensating for multiple-input multiple-nonlinear
distortions and an effect of interferences between signal paths of the multiple input

signal and signal paths of the multiple-output signal” (claim 8)
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J “wherein the adjustment of the predistorted multiple-input signal further introduces
interference between each signal path of the multiple-input signal” (claim 10)

Similarly, to the extent Smart RF contends the *857 Patent claims extend (and/or to the
extent the 857 claims are construed) to cover instrumentalities neither structurally identical nor
structurally equivalent to the structures that the patent specification discloses above for performing
the recited functions, the claims would be invalid for lack of adequate written description under
Section 112 because the specification fails to provide an adequate description such that one of
ordinary skill in the art would conclude that the named inventors had possession of such a claimed
invention at the time of filing. See Ariad Pharms., Inc., 598 F.3d at 1351; see also LizardTech,
Inc., 424 F.3d at 1344-45. In addition, the ’857 Patent claims would be invalid for lack of
enablement under Section 112 because the specification does not contain sufficient information to
enable a person of ordinary skill in the art to make and use the full scope of such a claimed
invention without undue experimentation. See Sitrick v. Dreamworks, LLC, 516 F.3d 993, 999
(Fed. Cir. 2008); see also In re Wands, 858 F.2d 731, 737 (Fed. Cir. 1988).

4. The 204 Patent

A person of ordinary skill in the art would not understand the named inventors to be in
possession of the purported inventions recited in the *204 Patent, nor does the specification of the
’204 Patent enable a person of ordinary skill in the art to practice the alleged inventions without
undue experimentation. For example, the 204 Patent specification neither describes (such that
one skilled in the art would have understood that the applicant was in possession of) nor enables
the full scope of an invention comprising the following claim terms and/or limitations:

J “a concurrent digital multi-band predistortion block configured to effect

predistortion of the modulated concurrent multi-band signals to compensate for a
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non-linearity of the power amplifier” (claim 1)

“a signal observation feedback loop configured to effect concurrent sampling of the
amplified concurrent multi-band signals at a subsampling frequency lower than
twice a highest signal frequency in the amplified concurrent multi-band signals”
(claim 1)

“a plurality of digital baseband signal predistorter blocks” (claim 2)

“wherein the signal observation feedback loop includes an analyzing and modeling
stage directly connected to each of the plurality of outputs of said digital multi-band
predistortion block for receiving the respective predistorted signals and for using
said received predistored signals in controlling said digital multi-band predistortion
block” (claim 3)

“perform time alignment of complex baseband signals from sampling said outputs
of said power amplifier; and perform the reconstruction of the complex baseband
signals from sampling said outputs of said power amplifier” (claim 5)

“wherein the subsampling frequency is greater than two times a signal bandwidth
of the modulated concurrent multi-band signals” (claims 10, 13)

“wherein the subsampling frequency fs is in a range 2fu/n = fs =2h/(n—1)where 1
=n=|fu/B|, and where B is a bandwidth of the amplified concurrent multi-band
signals, and fL fu, are respective lower and upper frequencies of the bandwidth,
and n is an integer” (claims 11 and 15)

“predistorting the modulated concurrent multi-band signal to compensate for a non-
linearity of the power amplifier” (claim 12)

“subsampling of the amplified concurrent multi-band signals at a subsampling
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frequency lower than twice a highest signal frequency in the amplified multi-band
signal” (claim 12)

Similarly, to the extent Smart RF contends the *204 Patent claims extend (and/or to the
extent the 204 Patents claims are construed) to cover instrumentalities neither structurally
identical nor structurally equivalent to the structures that the patent may specification disclose to
perform the functions recited by, for example, the “concurrent digital multi-band predistortion
block,” the “signal observation feedback loop,” the “plurality of digital baseband signal
predistorter blocks,” or the “analyzing and modeling stage,” the claims would be invalid for lack
of adequate written description under Section 112 because the specification fails to provide an
adequate description such that one of ordinary skill in the art would conclude that the named
inventors had possession of such a claimed invention at the time of filing. See Ariad Pharms.,
Inc., 598 F.3d at 1351; see also LizardTech, Inc., 424 F.3d at 1344—45. In addition, the 204 Patent
claims would be invalid for lack of enablement under Section 112 because the specification does
not contain sufficient information to enable a person of ordinary skill in the art to make and use
the full scope of such a claimed invention without undue experimentation. See Sitrick v.
Dreamworks, LLC, 516 F.3d at 999; see also, In re Wands, 858 F.2d at 737.

5. The °296 Patent

A person of ordinary skill in the art would not understand the named inventors to be in
possession of the purported inventions recited in the 296 Patent, nor does the specification of the
’296 Patent enable a person of ordinary skill in the art to practice the alleged inventions without
undue experimentation. For example, the *296 Patent specification neither describes (such that
one skilled in the art would have understood that the applicant was in possession of) nor enables
the full scope of an invention comprising the following claim terms and/or limitations:

. “a digital signal predistorter block including digital baseband signal predistorters
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effecting predistortion of concurrent input signals to output concurrent predistorted
signals” (claim 1)

o “an analyzing and modelling stage receiving first feedback signals taken from an
output of the power amplifier, and second feedback signals taken concurrently from
the concurrent predistorted signals and using the first feedback and the second
feedback signals in the analyzing and modelling stage to model a nonlinearity in
the power amplifier, wherein the digital baseband signal predistorters are updated
by the analyzing and modelling stage” (claim 1)

. “a plurality of the digital baseband signal predistorters each corresponding to a
respective channel; and a signal observation feedback loop for generating said first
feedback signals” (claim 2)

o “perform time alignment of complex baseband signals from sampling said first
feedback signals; and perform reconstruction of the complex baseband signals from
said sampling” (claim 5)

. “effecting predistortion of concurrent input signals to output concurrent
predistorted signals using a digital signal predistorter block including digital
baseband signal predistorters” (claim 10)

J “using the first feedback and the second feedback signals in the analyzing and
modeling stage to model a nonlinearity in the power amplifier, wherein the digital
baseband signal predistorters are updated by the analyzing and modelling stage”
(claim 10)

Similarly, to the extent Smart RF contends the 296 Patent claims extend (and/or to the

extent the 296 Patents claims are construed) to cover instrumentalities neither structurally
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identical nor structurally equivalent to the structures that the patent may specification disclose to
perform the functions recited by, for example, the “digital signal predistorter block,” “digital

29 ¢

baseband signal predistorters,” “analyzing and modelling stage,” or “signal observation feedback
loop,” the claims would be invalid for lack of adequate written description under Section 112
because the specification fails to provide an adequate description such that one of ordinary skill in
the art would conclude that the named inventors had possession of such a claimed invention at the
time of filing. See Ariad Pharms., Inc., 598 F.3d at 1351; see also LizardTech, Inc., 424 F.3d at
1344-45. In addition, the 296 Patent claims would be invalid for lack of enablement under
Section 112 because the specification does not contain sufficient information to enable a person of
ordinary skill in the art to make and use the full scope of such a claimed invention without undue
experimentation. See Sitrick v. Dreamworks, LLC, 516 F.3d at 999; see also, In re Wands, 858

F.2d 731, 737.

V. PATENT SUBJECT MATTER INELIGIBILITY CONTENTIONS

The Asserted Claims are ineligible under 35 U.S.C. § 101 because they “are directed to [a]
patent-ineligible concept[]” and, further, do not contain “additional elements [that] ‘transform the
nature of the claim’ into a patent-eligible application.” Alice Corp. Pty. v. CLS Bank Int’l, 573
U.S. 208, 217-18 (2014). Moreover, the various steps set forth in the Asserted Claims were well-
understood, routine, and conventional at the time of the priority date of each patents. The Asserted
Claims therefore provide no inventive concept. The bases for Defendants’ subject matter
ineligibility contentions is set forth more fully in the accompanying Subject-Matter Eligibility
contentions and charts attached thereto.

VI. P.R.3-4 DISCLOSURES AND CONTENTIONS

Pursuant to P.R. 3-4(a), Defendants produced, on July 10, 2024, representative technical

documentation within their possession, custody, and control that show the operation of aspects or
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elements of the Accused Instrumentality identified by Smart RF in its Infringement Contentions
for each Defendant. Defendants reserve the right to supplement these disclosures with additional
documentation.

In accordance with P.R. 3-4(b), Defendants are producing a single set of prior art references
identified in these Invalidity Contentions for prior art related to patents asserted against more than
one Defendant. Such documents can be found at the following Bates range: DEF 0000001 to
DEF 0008942. Any prior art references not in English are produced with an English translation
of the portion(s) relied upon. These prior art references are cited herein and support the contentions
presented. Defendants’ search for prior art references, additional documentation, and/or
corroborating evidence concerning prior art apparatuses and methods is ongoing. Accordingly,
Defendants reserve the right to supplement their production, as provided by the local rules, as
additional prior art references, additional documentation, and/or corroborating evidence
concerning prior art documents/apparatuses, and methods are obtained during the course of
discovery.

VII. OTHER RELEVANT PRIOR ART

In addition to the items of prior art identified above and in the attached claim charts, and
cited in the Asserted Patents, Defendants list additional prior art references that are pertinent to the
invalidity of the Asserted Patents in Table F below. The information disclosed by these references
may have formed the background knowledge of a person of ordinary skill in the art at the time the
Asserted Patents were filed and may have been used in determining whether and how to combine
references to achieve the claimed inventions. See Randall Mfg. v. Rea, 733 F.3d 1355, 1362 (Fed.
Cir. 2013) (stating that “the knowledge [of a person of ordinary skill in the art] is part of the store
of public knowledge that must be consulted when considering whether a claimed invention would

have been obvious”). Defendants expressly reserve the right to rely on each of the prior art
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references, systems, concepts, and technologies disclosed by these references with respect to each
of the Asserted Patents. In addition to the prior art identified below, Defendants reserve the right
to rely on each of the prior art references in its prior art document production to show the
background knowledge of a person of ordinary skill.

These prior art references, along with those listed above and those cited in the Asserted
Patents, are being provided in the document production accompanying these Invalidity
Contentions.

Despite the lack of certainty as to both Plaintiff’s infringement contentions and the
construction of claim terms, Defendants have nevertheless specified certain obviousness
combinations in Section II.B. above. Defendants reserve the right to rely on combinations of any
of the items of prior art listed above and in the Exhibits with each other, and/or any of the prior art
references listed in Table F or in the Asserted Patents. Certain combinations may become more
pertinent as Defendants gain more clarity regarding Plaintiff’s contentions or interpretations of the
Asserted Claims. Defendants have not provided claim charts for all of these references because,
based on Plaintiff’s infringement contentions (and apparent, corresponding claim constructions)
thus far, these references: (i) have substantially similar or cumulative disclosures to other prior art
for which claim charts have been provided (an such an effort would be unnecessarily duplicative);
(i1) could be used interchangeably as supporting references in an obviousness combination with
references already cited; and/or (iii) are not the most pertinent references based on Defendants’
current understanding of Plaintiff’s contentions.

Defendants reserve the right to revise these Invalidity Contentions and to rely on these
references to prove the invalidity of the Asserted Claims in a manner consistent with the Federal

Rules of Civil Procedure, the Local Rules, and any pertinent Orders of the Court.
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Also, to the extent that the technologies described in the references identified in these
Invalidity Contentions were embodied in products or systems available as prior art to the Asserted
Patents, and to the extent Defendants are able to discover information concerning the operation
and function of the same, Defendants contend that such products or systems are also prior art that

may be combined with one another to invalidate the Asserted Claims.
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Table F. Other Relevant Prior Art References

U.S.

Patents

U.S.

Patent No.

5,105,445

U.S.

Patent No.

5,732,333

U.S.

Patent No.

5,745,006

U.S.

Patent No.

5,818,298

U.S.

Patent No.

5,867,065

U.S.

Patent No.

5,892,397

U.S.

Patent No.

5,900,778

U.S.

Patent No.

5,917373

U.S.

Patent No.

5923,712

U.S.

Patent No.

5,933,767

U.S.

Patent No.

5,949,283

U.S.

Patent No.

6,054,896

U.S.

Patent No.

6,072,364

U.S.

Patent No.

6,112,059

U.S.

Patent No.

6,222,878

U.S.

Patent No.

6,236,837

U.S.

Patent No.

6,240,144

U.S.

Patent No.

6,246,286

U.S.

Patent No.

6,285,412

U.S.

Patent No.

6,288,610

U.S.

Patent No.

6,342,810

U.S.

Patent No.

6,356,146

U.S.

Patent No.

6,388,513

U.S.

Patent No.

6,400,774

U.S.

Patent No.

6,600,792

U.S.

Patent No.

6,621,340

U.S.

Patent No.

6,677,870

U.S.

Patent No.

6,693,974

U.S.

Patent No.

6,711,217

U.S.

Patent No.

6,741,662

U.S.

Patent No.

6,751,447

U.S.

Patent No.

6,766,151

U.S.

Patent No.

6,798,843

U.S.

Patent No.

6,801,086

U.S.

Patent No.

6,930,547

U.S.

Patent No.

6,931,080

U.S.

Patent No.

7,035,345

U.S.

Patent No.

7,058,369

U.S.

Patent No.

7,058,617
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U.S.

Patent No.

7,116,167

U.S.

Patent No.

7,142,615

U.S.

Patent No.

7,145,962

U.S.

Patent No.

7,149,257

U.S.

Patent No.

7,336,716

U.S.

Patent No.

7,348,843

U.S.

Patent No.

7,348,844

U.S.

Patent No.

7,409,007
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